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DESCRIPTION

[Technical Field]

[0001] The present disclosure relates to a methionine-metal chelate and a preparation method
thereof.

[Background Art]

[0002] Although making up a very small proportion in animal tissues, mineral components such
as zinc (Zn), manganese (Mn), copper (Cu), iron (Fe), efc., perform various physiological
functions such as forming a skeleton, regulating osmotic pressure in the body, maintaining
acid-base equilibrium of body fluids, being involved in the activity as an active agent of the
enzymatic system or as a component of enzymes themselves, efc. For example, zinc is an
essential material for the growth of livestock and contributes to boosting immunity.

[0003] Since such mineral components including zinc cannot be synthesized in the body,
proper supply from the outside is necessary, and in the case of livestock, they are provided by
combining these ingredients in feeds. However, when minerals are ingested in the inorganic
form, such as metal oxides or metal salts, dissociated metal elements can form complexes with
other elements competitively, and thus, there is a disadvantage that absorption is inhibited.
Therefore, inorganic trace minerals are being supplied in excess of actual livestock demands,
and excess minerals that are not absorbed by living organisms are excreted in powder and are
reduced to soil, causing deep soil contamination. Therefore, in recent years, the supply of
inorganic trace minerals has been limited, such as establishing a legal limit of mineral contents
in feed to prevent heavy metal pollution in the environment.

[0004] As such, the use of organic trace minerals has been suggested as an alternative,
because the absorption rate is high even with using a low amount, which can satisfy the
metabolic capacity and reduce the excretion amount. Representative product groups of such
organic trace minerals are amino acid-metal complexes and amino acid-metal chelates.
Studies are in progress on amino acid-metal chelates, which have relatively high absorption
rates in the body.

[0005] For example, there are a preparation method of methionine-zinc chelate by mixing
methionine with zinc chloride and then adding NaOH (US Patent No. 7,087,775), a preparation
method of methionine-zinc chelate by simultaneously reacting methionine with calcium
hydroxide and sulfur zinc sulfate (US Patent No. 6,710,079), a preparation method of
methionine-mineral chelate by mixing a methionine solution and a mineral solution to which a
basic substance is added (Korean Patent No. 10-0583274), a preparation method of yeast-
mineral chelate by using a yeast liquid and mineral sulfate (Korean Patent No. 10-0860778), a
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preparation method of methionine-iron chelate by reacting an inorganic iron solution and a
methionine solution at a predetermined temperature and pH (Korean Patent No. 10-0509141),
efc. However, ions present in the metal salts used in these methods, such as sulfate ions, etfc.,
have a disadvantage of forming a by-product such as insoluble salts or lowering the yield by
interfering with the chelate bond between methionine and the metal.

[0006] Further methods of making methionine metal chelates are known from IN 197 924,
WO2013/136030, US6407138, JP2002/069051, US6710079, JP2010/090064, CN102491927,
WO95/13700.

[Disclosure]

[Technical Problem]

[0007] As a result of making intensive efforts to find ways to produce methionine-metal
chelates with high efficiency, the present applicant confirmed that the preparation method of
the present disclosure does not generate insoluble salts and has an effect of greatly improving
the recovery rate of the desired methionine-metal chelate, thereby completing the present
disclosure.

[Technical Solution]

[0008] An object of the present disclosure is to provide a method for preparing a methionine-
metal chelate, comprising mixing methionine and Ca(OH),; and adding metal chloride salts to

the mixture to produce a methionine-metal chelate.

[0009] Still another object of the present disclosure is to provide a method for preparing
calcium chloride (CaCly), comprising mixing methionine and Ca(OH),; adding metal chloride

salts to the mixture to produce a methionine-metal chelate; separating the produced
methionine-metal chelate; and concentrating a filtrate from which the methionine-metal chelate
is separated.

[Advantageous Effect]

[0010] The preparation method of methionine-metal chelates in the present disclosure can be
widely used in the feed or feed additive industry of livestock, because the formation of insoluble
salts as by-products is prevented, and the title compound can be obtained with high efficiency
without additional processes for removing the insoluble salts above.
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[Brief Description of Drawings]

[0011] FIG. 1 is a diagram schematically illustrating a process for preparing a methionine-
metal chelate using metal chloride salts as a metal raw material.

[Best Mode]

[0012] In one aspect of achieving the object above, the present disclosure provides a method
for preparing a methionine-metal chelate, comprising mixing methionine and Ca(OH),; and

adding metal chloride salts to the mixture to produce a methionine-metal chelate, as defined in
more detail in claim 1.

[0013] The present disclosure rests on discovering that in preparing methionine-metal
chelates, the recovery rate of methionine-metal chelates can be significantly improved
compared to the existing method of using sodium hydroxide or hydrochloride, when methionine
is first reacted with calcium hydroxide or calcium oxide to form a methionine-calcium chelate
and then reacted with chloride of the desired metal to prepare a methionine-metal chelate.
Further, as CaCl, is formed as a by-product from the preparation method of the present

disclosure, it can be used as a deicer or refrigerant, efc. by additionally performing a step of
concentrating a filtrate from which methionine-metal chelates are separated, and thus an
environmentally friendly process can be provided that can minimize the generation of metal
waste.

[0014] As used herein, the term "methionine-metal chelate” may be a compound having a
heterocyclic ring structure in which metal ions and methionine are bonded by coordinate
covalent bonds and ionic bonds. According to the claims, the metal is a divalent metal such as
zinc thus methionine-zinc chelate may be formed in a structure as shown in Chemical Formula

1 by combining methionine and zinc at a molar ratio of 2:1.
[Chemical Formula 1]

0
- o)

N—= Zn<—NH,
Hy |

[0015] As shown in Chemical Formula 1 above, methionine-metal chelate compounds are not
charged, which contributes to increased bioavailability. In addition, even when used less
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compared to inorganic trace minerals, their in vivo absorption rates are high, and it can help to
prevent environmental pollution by satisfying the metabolic capacity and reducing the amount
of minerals excreted in livestock excrements.

[0016] As used herein, the term "methionine"” is one type of essential amino acids in living
organisms, and it is an important amino acid involved in the in vivo methyl transfer reaction and
serves to provide sulfur to living organisms. The methionine may be L-methionine or DL-
methionine, and may be used in an aqueous methionine solution in the preparation method of
the present disclosure. For example, the methionine aqueous solution may be a methionine
aqueous solution prepared by using water, specifically, distilled water as a solvent. In this case,
the concentration of methionine may be, for example, 50 g/L to 300 g/L, specifically, 120 g/L to
240 g/L, but is not limited thereto.

[0017] In the preparation method of the present disclosure, the step of mixing methionine and
Ca(OH), may be performed by heating as needed to completely dissolve methionine. The

heating temperature may be 100°C or less, specifically, 50°C or less, but is not limited thereto.

[0018] As used herein, the term "metal chloride salts” is a compound composed of metal ions
and nitrate ions represented by the formula MCly (x= an integer of 1 to 6), and the number of

chloride ions bound to the metal can be determined by the type of metals and/or oxidation
number. The claimed method is restricted to divalent metal chloride salts. For example, the
metal in the metal chloride salts may be one or more metal selected from the group consisting
of copper (Cu), zinc (Zn), manganese (Mn), magnesium (Mg), chromium (Cr), cobalt (Co), and
iron (Fe). For example, the metal chloride salts may be CuCl,, ZnCly, MnCly, MgCl,, CrCl,,
CoCl3, FeCl,, or FeCls, but is not limited thereto. In addition, the metal chloride salts may be

used in the form of anhydride or hydrate, but is not limited thereto. For example, in the case of
zinc nitrate, ZnCly, which is an anhydride, or ZnCl,-6H50, which is a hexahydrate can be used

without limitation, and it does not affect the yield and/or the quality of the finally prepared
methionine-zinc chelates.

[0019] According to the claims, the metal chloride salts is added at an equivalence ratio of 0.4
to 0.7 relative to methionine.

[0020] For example, when a metal chloride salts containing a divalent metal is used, assuming
that all atoms and molecules participate in the reaction, two methionine molecules may bind to
one metal atom as shown in Chemical Formula 1. Therefore, when metal chloride salts is
added at an equivalence ratio of 0.5 relative to methionine, both methionine and the metal may
appear to participate in the chelate formation. However, the equivalence ratio of metal chloride
salts relative to methionine, which can exhibit an optimal yield depending on variables such as
other ions substantially existing in the reaction solution, pH of the solution, temperature, etc.
may be in the range above considering some errors based on the theoretical value of 0.5.

[0021] In addition, the preparation method of the present disclosure may further include
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purifying the generated methionine-metal chelate after producing a methionine-metal chelate.
The purifying step may be carried out by a person skilled in the art to choose from known
methods, for example, filtration, centrifugation, anion exchange chromatography,
crystallization, HPLC, efc. may be used. For example, since calcium chloride, which is a by-
product of the preparation method in the present disclosure, has high solubility in water,
methionine-metal chelates whose solubility is relatively low may be separated using a solid-
liquid separator, for example, a filtration, centrifugal, efc. solid-liquid separator, but is not
limited thereto.

[0022] Furthermore, the preparation method of the present disclosure may further include
drying a methionine-metal chelate. The drying step may be carried out using any method
known in the art without limitation. For example, methods such as natural drying, heat drying,
air drying, hot air drying, spray drying, drum drying, or rotary vacuum drying, efc. may be used,
but are not limited thereto.

[0023] Specifically, upon spray drying, white powder can be obtained by drying under the
conditions of inlet temperature of 180°C, outlet temperature of 90°C, and upon drying using a
drum drier, white powder can be obtained by drying under the conditions of an internal

temperature of 150°C and a pressure of about 0.2942 MPa (about 3 kgf/lcm?), and upon drying
in a rotary vacuum drier, white powder can be obtained by vacuum drying under the conditions
of an internal temperature of 55°C to 70°C and a vacuum of 0.08666 MPa (about 650 mm/Hg).

[0024] In another aspect, the present disclosure provides a method for preparing calcium
chloride (CaCly), comprising mixing methionine and Ca(OH),; adding metal chloride salts to the
mixture to produce a methionine-metal chelate; separating the produced methionine-metal
chelate; and concentrating a filtrate from which the methionine-metal chelate is
separated,wherein the methionine-metal chelate has the structure of formula 1, where M is a
divalent metal from one or more metal chlorid salts and wherein the metal chloride salts are
added at an equivalence ratio of 0.4 to 0.7 relative to the methionine.

[0025] The preparation method of calcium chloride in the present disclosure may further
include a step of granulating after the concentrating step, but is not limited thereto. The
granulating step may be carried out using any method known in the art without limitation.

[0026] As previously described, in the step of mixing methionine and CaO or Ca(OH)» and the

step of producing a methionine-metal chelate by adding metal chloride salts to the mixture, a
methionine-metal chelate which is the title compound and CaCl, which is a by-product are

produced. Since the CaCl, is a water-soluble substance and has a significantly higher solubility

than methionine-metal chelates, methionine-metal chelates may be selectively crystallized by
adjusting the temperature of the solution, efc. As a filtrate from which methionine-metal
chelates are separated has a large amount of CaCl,, which is a by-product, dissolved therein,

CaCly can be obtained from a mother liquor through an additional process of concentrating

and/or selectively granulating. In addition to helping to reduce process waste, CaCl, prepared
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as above can be used as a deicer and refrigerant, thereby creating additional economic
values.

[Detailed Description]

[0027] Hereinafter, the present disclosure will be described in more detail in the following
examples. However, these examples are only to help the understanding of the present
disclosure, and the present disclosure is not limited thereto.

Comparative Example 1: Preparation of methionine-zinc chelate according to method of
adding NaOH after dissolving metal salt and methionine

[0028] A methionine-zinc chelate was prepared using the method described in US Patent No.
7,087,775. Specifically, 2 L of ZnCl, aqueous solution was prepared, and L-methionine was
dissolved in ZnCl, : L-methionine= 1 : 2 molar ratio so that the concentration of L-methionine
was 120 g/L. NaOH was added to the corresponding aqueous solution in the same
equivalence ratio as L-methionine to prepare a suspension containing L-methionine-zinc
chelate particles. The corresponding suspension was separated by vacuum filter to obtain L-
methionine-zinc chelate. After drying, the content was 79.1% methionine and 17.8% zinc, and
in this case, the recovery rate based on methionine was 78.3%.

Comparative Example 2: Preparation of methionine-zinc chelate according to method of
synthesis by simultaneously mixing Ca(OH),/metal sulfate/methionine

[0029] A methionine-zinc chelate was prepared by using the method described in US Patent
No. 6,710,079. Specifically, 120 g of L-methionine was mixed with Ca(OH)> and ZnSOy4
heptahydrate at an equivalence ratio of 0.5 relative to L-methionine to prepare a powder
mixture. The corresponding mixture was placed in a closed container and reacted at 80°C for
12 hours. After cooling to room temperature, a mixture of L-methionine chelate and CaSOy4
was obtained. After drying, the content was 59.2% methionine, 13.0% zinc, 7.8% calcium, and
18.0% SOy4, and the purity calculated by adding the contents of methionine and zinc was

73.7%.

Comparative Example 3: Preparation of methionine-manganese chelate according to
method of adding NaOH after dissolving metal salt and methionine

[0030] A methionine-manganese chelate was prepared using the method described in US
Patent No. 7,087,775. Specifically, 2 L of MnCl, aqueous solution was prepared, and L-
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methionine was dissolved in MnCl, : L-methionine = 1 : 2 molar ratio so that the concentration

of L-methionine was 120 g/L. NaOH was added to the corresponding aqueous solution in the
same equivalence ratio as L-methionine to prepare a suspension including L-methionine-
manganese chelate particles. The corresponding suspension was separated by a vacuum filter
to obtain L-methionine-manganese chelate. After drying, the content was 67.2% methionine
and 8.8% manganese, and in this case, the recovery rate based on methionine was 7.1%.

Comparative Example 4: Preparation of methionine-iron chelate according to method of
adding NaOH after dissolving metal salt and methionine

[0031] A methionine-iron chelate was prepared using the method described in US Patent No.
7,087,775. Specifically, 2 L of FeCl, aqueous solution was prepared, and L-methionine was

dissolved g/L. NaOH was added to the corresponding aqueous solution in the same
equivalence ratio as L-methionine to prepare a suspension including L-methionine-iron chelate
particles. The corresponding suspension was separated by vacuum filter to obtain L-
methionine-iron chelate. After drying, the content was 64.9% methionine and 9.2% iron, and in
this case, the recovery rate based on methionine was 14.8%.

Comparative Example 5: Preparation of methionine-copper chelate according to method
of adding NaOH after dissolving metal salt and methionine

[0032] A methionine-copper chelate was prepared using the method described in US Patent
No. 7,087,775. Specifically, 2 L of CuCl, aqueous solution was prepared, and L-methionine

was dissolved in CuCl, : L-methionine = 1 : 2 molar ratio so that the concentration of L-

methionine was 120 g/L. NaOH was added to the corresponding aqueous solution in the same
equivalence ratio as L-methionine to prepare a suspension including L-methionine-copper
chelate particles. The corresponding suspension was separated by vacuum filter to obtain L-
methionine-copper chelate. After drying, the content was 82.4% methionine and 16.8% copper,
and in this case, the recovery rate based on methionine was 28.9%.

Example 1: Preparation of methionine-zinc chelate according to method of adding
metal chloride salts after first dissolving Ca(OH), and methionine (Met: Zn=1 : 0.4)

[0033] An L-methionine-calcium chelate aqueous solution was prepared by adding Ca(OH), at
an equivalence ratio of 0.5 relative to the L-methionine in 2L of an aqueous suspension of L-
methionine concentration 58 g/L. Thereafter, ZnCl,, which is an anhydride, was added to the
corresponding aqueous solution at an equivalence ratio of 0.4 relative to L-methionine, thereby

obtaining L-methionine-zinc chelate. After drying, the content was 80.8% methionine and
18.4% zinc, and in this case, the recovery rate based on methionine was 94.5%.
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Example 2: Preparation of methionine-zinc chelate according to method of adding
metal chloride salts after first dissolving Ca(OH)2 and methionine (Met: Zn=1: 0.5)

[0034] An L-methionine-calcium chelate aqueous solution was prepared by adding Ca(OH), at

an equivalence ratio of 0.5 relative to the L-methionine in 2 L of an aqueous suspension of L-
methionine concentration 58 g/L. Thereafter, ZnCl,, which is an anhydride, was added to the
corresponding aqueous solution at an equivalence ratio of 0.5 relative to L-methionine, thereby
obtaining an L-methionine-zinc chelate. After drying, the content was 81.2% methionine and
18.0% zinc, and in this case, the recovery rate based on methionine was 93.7%.

Example 3: Preparation of methionine-zinc chelate according to method of adding
metal chloride salts after first dissolving Ca(OH)2 and methionine (Met: Zn=1: 0.7)

[0035] An L-methionine-calcium chelate aqueous solution was prepared by adding Ca(OH), at

an equivalence ratio of 0.5 relative to the L-methionine in 2 L of an aqueous suspension of L-
methionine concentration 58 g/L. Thereafter, ZnCl,, which is an anhydride, was added to the
corresponding aqueous solution at an equivalence ratio of 0.7 relative to L-methionine, thereby
obtaining an L-methionine-zinc chelate. After drying, the content was 81.1% methionine and
18.4% zinc, and in this case, the recovery rate based on methionine was 95.2%.

Example 4: Preparation of DL-methionine-zinc chelate according to method of adding
metal chloride salts after first dissolving Ca(OH)2 and DL-methionine

[0036] A DL-methionine-calcium chelate aqueous solution was prepared by adding Ca(OH)» at

an equivalence ratio of 0.5 relative to the DL-methionine in 2 L of an aqueous suspension of
DL-methionine concentration 154 g/L. Thereafter, ZnCl,, which is an anhydride, was added to
the corresponding aqueous solution at an equivalence ratio of 0.5 relative to DL-methionine,
thereby obtaining a DL-methionine-zinc chelate. After drying, the content was 81.1%
methionine and 17.9% zinc, and in this case, the recovery rate based on methionine was
94.5%.

Example 5: Preparation of methionine-manganese chelate according to method of
adding metal chloride salts after first dissolving Ca(OH), and methionine

[0037] An L-methionine-calcium chelate aqueous solution was prepared by adding Ca(OH)- at

an equivalence ratio of 0.5 relative to the L-methionine in 2 L of an aqueous suspension of L-
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methionine concentration 120 g/L. Thereafter, MnCly-4H>O was added to the corresponding

aqueous solution at an equivalence ratio of 0.5 relative to L-methionine, thereby obtaining an
L-methionine-manganese chelate. After drying, the content was 83.5% methionine and 15.6%
manganese, and in this case, the recovery rate based on methionine was 67.3%.

Example 6: Preparation of methionine-iron chelate according to method of adding metal
chloride salts after first dissolving Ca(OH)2 and methionine

[0038] An L-methionine-calcium chelate aqueous solution was prepared by adding Ca(OH), at

an equivalence ratio of 0.5 relative to the L-methionine in 2 L of an aqueous suspension of L-
methionine concentration 120 g/L. Thereafter, FeCly,-4H,O was added to the corresponding

aqueous solution at an equivalence ratio of 0.5 relative to L-methionine, thereby obtaining an
L-methionine-iron chelate. After drying, the content was 70.9% methionine and 11.1% iron, and
in this case, the recovery rate based on methionine was 43.7%.

Example 7: Preparation of methionine-copper chelate according to method of adding
metal chloride salts after first dissolving Ca(OH), and methionine

[0039] An L-methionine-calcium chelate aqueous solution was prepared by adding Ca(OH)- at

an equivalence ratio of 0.5 relative to the L-methionine in 2 L of an aqueous suspension of L-
methionine concentration 120 g/L. Thereafter, CuCl>-2H,O was added to the corresponding

aqueous solution at an equivalence ratio of 0.5 relative to L-methionine, thereby obtaining an
L-methionine-copper chelate. After drying, the content was 81.9% methionine and 17.4%
copper, and in this case, the recovery rate based on methionine was 49.2%.

Example 8: Preparation of CaCl; using methionine-metal chelate reaction by-product

[0040] After preparing an L-methionine-zinc chelate according to Example 2 above, the title
compound, L-methionine-zinc chelate, was separated and the remaining mother liquor was
further concentrated 15 times with a rotary evaporator to prepare a concentrate including
CaCl,, a by-product of the reaction, as a main component. The moisture in the concentrate

obtained using a fluid bed granulator was removed, and then CaCl, granular particles were

prepared. After drying the corresponding granular particles, the content was 33.1% calcium
and 57.9% chloride.

[0041] From a series of the comparative examples and examples above, compared to the
method of adding NaOH in the mixture of metal salts and methionine, which is a conventional
preparation method of a methionine-metal chelate, or the method of using metal sulfate, it was
confirmed that the recovery rate of a methionine-metal chelate could be significantly increased
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by using a preparation method of reacting with metal chloride salts after forming the
methionine-calcium chelate of the present disclosure. Specifically, in Comparative Example 1
using NaOH, the recovery rate of the methionine-zinc chelate, which was derived based on
methionine, was 78.3%. In Comparative Example 2 using sulfate, the recovery rate was only
73.7%. However, in Example 2 in which methionine and a zinc compound were reacted at the
same molar ratio using the preparation method of the present disclosure, the significantly high
recovery rate of 93.7% was shown.

[0042] Meanwhile, as a result of changing the type of metal to prepare a methionine-metal
chelate and confirming the recovery rate thereof, compared to preparing a methionine-metal
chelate using the conventional method of using NaOH as in Comparative Examples 3 to 5, a
methionine-manganese chelate, a methionine-iron chelate, and a methionine-copper chelate
were prepared at increased recovery rates of 60.2%, 28.9%, and 20.3%, respectively, when
prepared according to Examples 5 to 7 of the present disclosure.

[0043] Further, in the preparation process of a methionine-metal chelate according to the
present disclosure, a methionine-metal chelate which is the title compound was recovered from
the reaction solution, and the remaining mother liquor contained CaCl, as a main component,

and it was confirmed that as in Example 8, CaCl, was obtained in the form of granular particles

by concentrating and granulating the mother liquor.

[0044] As such, the process of the present disclosure can prepare a methionine-metal chelate
at a high yield, which can be used as feed and feed additive, and CaCl, which is produced as a

by-product of the process can be utilized as a deicer or refrigerant, efc. by granulation through
concentration and an additional granulation process. CaCl, granular particles were prepared.

After drying the corresponding granular particles, the content was 33.1% calcium and 57.9%
chloride.

[0045] From a series of the comparative examples and examples above, compared to the
method of adding NaOH in the mixture of metal salts and methionine, which is a conventional
preparation method of a methionine-metal chelate, or the method of using metal sulfate, it was
confirmed that the recovery rate of a methionine-metal chelate could be significantly increased
by using a preparation method of reacting with metal chloride salts after forming the
methionine-calcium chelate of the present disclosure. Specifically, in Comparative Example 1
using NaOH, the recovery rate of the methionine-zinc chelate, which was derived based on
methionine, was 78.3%. In Comparative Example 2 using sulfate, the recovery rate was only
73.7%. However, in Example 2 in which methionine and a zinc compound were reacted at the
same molar ratio using the preparation method of the present disclosure, the significantly high
recovery rate of 93.7% was shown.

[0046] Meanwhile, as a result of changing the type of metal to prepare a methionine-metal
chelate and confirming the recovery rate thereof, compared to preparing a methionine-metal
chelate using the conventional method of using NaOH as in Comparative Examples 3 to 5, a
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methionine-manganese chelate, a methionine-iron chelate, and a methionine-copper chelate
were prepared at increased recovery rates of 60.2%, 28.9%, and 20.3%, respectively, when
prepared according to Examples 5 to 7 of the present disclosure.

[0047] Further, in the preparation process of a methionine-metal chelate according to the
present disclosure, a methionine-metal chelate which is the title compound was recovered from
the reaction solution, and the remaining mother liquor contained CaCl, as a main component,

and it was confirmed that as in Example 8, CaCl, was obtained in the form of granular particles

by concentrating and granulating the mother liquor.

[0048] As such, the process of the present disclosure can prepare a methionine-metal chelate
at a high yield, which can be used as feed and feed additive, and CaCl, which is produced as a

by-product of the process can be utilized as a deicer or refrigerant, efc. by granulation through
concentration and an additional granulation process.

[0049] From the above description, those skilled in the art will appreciate that the present
disclosure can be implemented in other specific forms without changing the technical spirit or
essential features. In this regard, the examples described above are illustrative in all respects
and should be understood as not limiting. The scope of the present disclosure should be
construed as including the meaning and scope of the following claims rather than the detailed
description.
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PATENTKRAV

1. Fremgangsmade til fremstilling af et methionin-metalchelat, omfattende:
blanding af methionin og Ca(OH),; og
tilseetning af metalchloridsalte til blandingen for at fremstille et methionin-metal-
chelat,

hvor methionin-metalchelatet har strukturen med kemisk formel 1

[Kemisk formel 1]

hvor M er et divalent metal fra det ene eller de flere metalchloridsalte,
og hvor metalchloridsaltene tilsaettes i et aekvivalensforhold pa 0,4 til 0,7 i for-

hold til methioninen.

2. Fremgangsmade ifglge krav 1, hvor methioninen er L-methionin eller DL-methionin.

3. Fremgangsmade ifelge krav 1, hvor et metal i metalchloridsaltene er ét eller flere
metaller valgt fra gruppen bestaende af kobber (Cu), zink (Zn), mangan (Mn) og jern
(Fe).

4. Fremgangsmade ifglge krav 1, som yderligere omfatter oprensning af det produce-

rede methionin-metalchelat.

5. Fremgangsmade ifelge krav 1, som yderligere omfatter terring af methionin-metal-

chelatet.

6. Fremgangsmade til fremstilling af calciumchlorid (CaCl,), omfattende:
blanding af methionin og Ca(OH);;
tilseetning af metalchloridsalte til blandingen for at fremstille et methionin-metal-

chelat;
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adskillelse af det producerede methionin-metalchelat; og
koncentrering af et filtrat, hvorfra methionin-metalchelatet separeres,

hvor methionin-metalchelatet har strukturen med kemisk formel 1

[Kemisk formel 1]

l

h, M
@)

5 0
hvor M er et divalent metal fra det ene eller de flere metalchloridsalte,
og hvor metalchloridsaltene tilsaettes i et aekvivalensforhold pa 0,4 til 0,7 i for-

hold til methioninen.

10 7. Fremgangsmade ifelge krav 6, hvor et metal i metalchloridsaltene er ét eller flere
metaller valgt fra gruppen bestaende af kobber (Cu), zink (Zn), mangan (Mn) og jern
(Fe).

8. Fremgangsmade ifelge krav 6, som yderligere omfatter granulering efter koncentre-
15 ringen.
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