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The process development of production metal-amino acid chelate in
Industrial scale as a mineral supplement for pet food ingredients
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Mineral chelates vs Mineral salts

Chelation is the chemical process by which a
mineral is combined with a mixture of amino
acids.

Chelated minerals are more digestible than
nonchelated forms.

Chelation or complexation would make it
possible to improve the bioavailability of the
metal by protecting it against insoluble
complexing agents or antagonlsts present in
the digestive tract.
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Petty patent

1. Warayuth Sajomsang and Pattarapond
Gonil “Preparation process of metal-
amino acid chelates”

Application Number : 1803002015
Application Date : 07.08.2018

2. Warayuth Sajomsang and Pattarapond
Gonil “Synthetic process of metal-amino
acid chelate in water”

Application Number : 1903001486
Application Date : 07.06.2019

3. Warayuth Sajomsang and Pattarapond
Gonil “Synthetic process of metal-amino
acid chelate in aqueous solution”
Application Number : 2003001855
Application Date : 07.08.2020

4. Warayuth Sajomsang and Pattarapond
Gonil “Method for preparation of iron
amino acid chelate”

Application Number : 2103000345
Application Date : 04.02.2021
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Cu(Gly),-500 L

Cu(Gly),-50 L

e ' A ' Cu Salt
Fig.1 Physical characteristics of glycine copper
chelate (Cu(Gly),) in solution and powder form. Gchine
Fig.2 FTIR spectrum of glycine copper chelate (Cu(Gly),.
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Cu(Met),-500 L

Cu(Met),-100 L

-
"\m Cu Salt

Methionine

Transmittance (%)

Fig.3 Physical characteristics of methionine copper
chelate (Cu(Met),) in solution and powder form.

Fig.4 FTIR spectrum of methionine copper chelate (Cu(Met),.
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(d) Cu(Gly),-500 L

(c) Cu(Gly),-50 L
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Fig.9 XRD pattern of Cu(Gly), chelate
Fig.10 XRD pattern of Cu(Met), chelate

(d) Cu(Met),-500 L
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(b) Methionine




Table 1 Amount of Metal Element in Chelation by ICP-MS and AAS

Amount of Metal Element in Amount of Metal Element in Chelation

Metal Chelate

Solid Content
(300-500L)

(%w/v)

Cu(Gly),
Cu(Met),
Fe(Gly),
Fe(Met),
Mn(Gly),
Mn(Met),
Zn(Gly),
Zn(Met),

D

Chelation by ICP-MS by AAS
Theory Experiment  Recovery Experiment Recovery
(ppm) (ppm) (%1SD) (ppm) (%1SD)
27,472 25,900 94.28 27,472 30,533 111.14
9,009 8,700 96.57 9,009 9,857 109.41
19,408 22,400 115.42 19,408 30,448 156.88
8,150 8,000 98.16 8,150 11,909 146.13
25,903 22,000 84.93 25,903 29,368 113.38
8,143 8,000 98.24 8,143 13,280 163.09
33,688 26,600 78.96 33,688 25,117 74.56
10,608 8,800 82.96 10,608 14,171 133.59

15.05
12.90
19.69
8.91
17.45
9.45
17.71
9.46



LD5O IS the amount of a material, given all at once, which causes the death of 50% (one half) of a group of
test animals. The LD, is one way to measure the short-term poisoning potential (acute toxicity) of a material.

Cu(Met),: LD50 = 300 - 2000 mg/kg body weight

: GHS category 4

GHS
Category

Hazard Class

LD50 cut-off (mg/kg
Body Weight)

| Section 2. Hazards Identification

| [ Section 11. Toxicological Information

Classification of the substance or mixture

OSHA/HCS Status: The material is considered hazardous by the OSHA Hazard Communication

Standard (29 CFR 1910.1200)

Classification of the substance or mixture
Combustible Dusts

Acute Toxicity (oral) - Category 4

Skin Corrosion/Irritation - Category 2

Serious Eye Damage/ Eye Irritation - Category 2B
Aquatic Hazard (Acute) - Category 1

Aquatic Hazard (Long-Term) - Category 1

Zn(Met), : LD50 = 2000 - 5000
mg/kg body weight
: GHS category 5

Information on toxicological effects

Acute toxicity
Product/Ingredient Result Species Dose Exposure
Name
Copper Citrate LD50 Oral Rat 1580 mg/kg
Copper Sulfate LD50 Oral Rat 300 mg/kg
LD50 Oral Rat 960 mg/kg

SECTION 11: TOXICOLOGICAL INFORMATION

TOXICOLOGICAL INFORMATION:

Essential trace minerals are not a health hazard at low concentrations. However, the toxicology of this mixture of mineral-amino acid
at the stated i has not been i studied. The ing information pertains to the individual mineral
components of this product.

Acute toxicity: Zinc (salts) lowest LDso (oral, rat) = 1000 mg/kg
Excessive exposure may affect human health as follows:
Prolonged contact may cause mild pain and redness of skin, eyes, and mucous membranes.

Prolonged inhalation may cause pain and redness in the nose, mouth, & threat.

Excessive inhalation or ingestion of this or other trace minerals may lead to nausea, drowsiness, muscle weakness, emotional disturbances,

or

1

Extreme
Hazardous

Highly
Hazardous

Moderate
Hazardous

Slightly
Hazardous

Unlikely to
Present

Acute Hazard

Unclassified

>0.5

>5-50

>50-300

> 300-2,000

> 2,000-5,000
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Certificate of Analysis
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CERTIFICATE OF ANALYSIS

CERTIFICATE OF ANALYSIS CERTIFICATE OF ANALYSIS

Copper (Gycine),. CulGY), Name of Test item Manganese (Glycine),, Mn(Gly) Marme of Test ltem ron (Glycine), FelGly),
Code No/CAS No. 14281777
Code NoCAS No. 13479544 Code No/CAS No. 20150-3¢.9
Source of Test ltem LIC AGROTECH CO,, LTD.

Source of Test ltem LIC AGROTECH CO., LTD.
131/51, Moo 11, Nara Phirom Subdistric, Bang Len District,

Nakhon Pathom, 73130, Thailand

LIC AGROTECH CO., LTD.

131/51, Moo 11, Nara Phirom Subdistric, Bang Len District,
Nakhon Pathom, 73130, Thailand

131/51, Moo 11, Nara Phirom Sub-district, Bang Len District,

Nakhon Pathom, 73130 Thaitand Composition - Manganese 22,000 ppm ren 22000 ppm

- Copper: 25.900 ppm - Glycine 74,534 ppm - Glycine 67876 pom
- Giycine:; 66,531 ppm - Cticadd 52535 ppm - Chricadd 52535 pom
0510202301 Lot No/Batch No. 1703202301

Lot No/Batch No.
Mfd. Date 20/09/2023
Exp. Date 20/09/2028
Specification Form: Powder

Color: Olive brown
Odor: Good smell
Sterage Condition Sterage Temperature: A CERTIFICATE OF ANALYSIS
Moisture: 5% Humidity
Stability 5 years Manganese (Methionine),. Mo(Met),
Vehicle Used Sterile Water

2009202301

Mfd. Date
Exp. Date
Specfication Form: Powder

Color: Walnut Crea
Odor: Good smell

17/03/2023
17/03/2028

10052023

10052028

Form: Powder -
nNenoTec!

Storage Condition Storage Temperaturd
Moisture: 75% Humid
5 years
Sterile Water

CERTIFICATE OF ANALYSIS

Iron (Methionine),, Fe(Met),

Stability
Vehicle Used

Name of Test ltem Zinc (Glycine),, Zn(Gly),

Code No./CAS No. 7214-08-6 105883-50-9

LIC AGROTECH CO., LTD.

Source of Test ltem LIC AGROTECH CO., LTD. LIC AGROTECH CO., LTD.

131/51, Moo 11, Nara Phirom Sub-district, § 131/51, Moo 11, Nara Phirom Sub-dlistrict, Bang Len District,

131/51, Moo 11, Nara Phirom

Nakhon Pathom, 73130 Thadand
Nakhon Pathom, 73130 Thailand Nakhon Pathom, 73130 Thaitand

- Zinc; 26,600 ppm
- Giycine; 63,000 ppm
- Citric acid; 52,535 ppm
1009202301

- Iron; 8,000 ppm
- Methionine; 39.271 ppm
- Ciric acid; 31.521 ppm

~ Manganese: 8,000 ppm
- Methionine; 46,723 pom
- Citric acid; 31.521 ppm
0410202301

1005202301

Lot No./Batch No.

051072023

Mfd. Date 091012023

o028 100472023

Exp. Date 09/10/2028

Form: Powder 100472028

Specification Form: Powder

Color: Black brown Form: Powder
Color: Light yellow
Odor: Good smell Color: White

Odor; Good smell

Odor: Good smeil

Storage Temperature: Room Temperatre (2243 *C)
Moisture: 75% Humidity

Storage Condiion Storage Temperature: Room Temperature (2243 °C)

Storage Temperature: Room Temperature (2243 °C)
Moisture: 75% Humidity

Moisture: 75% Humidity

Syears

Stability 5years

Sterile Water

5years

Vehicle Used Sterile Water

Sterile Water
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