
 Why Tracer Metal Amino Acid Chelates? 

During the 1950's animal scientists first noticed that in spite of ingestion, frequently, 
trace minerals were not absorbed or metabolized. The minerals being put in the animals' 
mouths were being recovered in the feces. That observation stimulated research to 
ascertain the reason( s) for that malabsorption. 

Scientists discovered that before the animal could absorb the mineral from an 
inorganic salt form, it had to be chelated or complexed in the stomach and intestines. This 
chelation process was very inefficient due to the numerous chemical reactions in the gut 
that tended to interfere with the chelation process and subsequent absorption. For 
example, in non-anemic monogastric animals, uptake of iron from the diet was reported to 
be as low as 3%.1 

Scientists concluded that if the animal required minerals be chelated before 
absorption, why not pre-chelate them prior to feeding them. Animal scientist discovered 
how to make nutritionally functional ch elates. This was the beginning of the 
manufacturing and testing of Amino Acid Chelates. 

Discoveries were made showing that amino acid chelates could change the 
metabolisms of the animals. Performance limits originally prescribed were discarded as 
new data emerged. Reproduction efficiency improved. Immune systems were enhanced 
resulting in reductions in morbidity. Growth rates were accelerated. Feed conversions 
were improved. Newborn mortality was reduced. And the list went on. 

The initial reaction to these observations was skepticism because synthetic EDTA 
chelates had already been shown to be generally ineffective in improving mineral 
nutrition.2 Most nutritionists of the period erroneously considered all chelated minerals to 
be the same just as many of today's nutritionists mistakenly think that metal amino acid 
chelates, metal proteinates and metal amino acid complexes are the same because they are 
grouped together as organic minerals. 

The early skeptics forced scientists to conduct additional mineral absorption and 
metabolism studies. Some of the more convincing studies used radioactive isotopes. 
Animals were fed single doses of radioactive amino acid chelates or inorganic minerals and 
subsequently sacrificed. The absorption and tissue deposition of the amino acid chelated 
minerals were then compared to that obtained with metal salts. Other isotope studies 
dealt with placental transfer of chelates or the targeting of minerals to specific tissue sites. 
Table 1 combines and summarizes some of the general metabolism data .3
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Table 1. Radioactive mineral deposition in animal tissues from various mineral sources 
following a single oral dose of each (corrected counts/minute) 

45Ca 65zn s9Fe 54Mn 
(7 day post tx) (4 hr post tx) (72 hour post tx) (14 day post tx) 

Cb I AAC Ch I AAC Ch I AAC Cb I AAC 

Bone 3682 5772 350 780 

Muscle I 614 1206 2.41 3.88 I 2 54 800 660 

Heart 642 932 6.42 6.32 I 63 151 370 1190 

Liver 664 142 I 5.15 8.65 136 243 760 1070 

Brain 698 804 I 1.22 2.41 31 130 620 1170 

Kidney 686 730 I 5.45 8.55 2 327 470 600 

Lung 676 648 720 330 

Blood Serum 8 31 700 1797 

RBC 18 13 742 2076 

Whole Blood 27 44 0.90 1.64 1335 4215 
--

-

In the early days of trace mineral chelation, Dyer, of Washington State University, 
wrote, "The science of chelation as it relates to the nutrition of domestic animals is new. 
This phenomenon, much more than techniques heretofore used, offers possibilities of 
regulating the amount of a given metal at the cellular level."4 Brady, et ah, of Michigan State 
University, in referring to their research with iron amino acid chelate added, "We found 
this material effective in maintaining pig hemoglobin when fed to the sow."5 At the 
"International Pig Veterinary Society Congress" it was reported that fetal absorption of 59Fe 
via placental transfer from the mother to the fetus was 5. 7 times greater when she was 
given a single dose of iron amino acid chelate compared to ferrous sulfate.6 Wolter, in 
France, studied iron fortification of animal feeds with various metal salts and then wrote 
that the iron amino acid chelate was more effective because his data showed that 55% of 
the dose crossed the placenta compared to only 2% from ferrous sulfate.7 And finally, 
Professor Eric Underwood reported that amino acid chelates promoted piglet growth and 
hemoglobin formation with corresponding increases in liver iron stores in newly farrowed 
pigs.8 

As metal amino acid chelates became accepted by nutritionists, companies began to 
offer their own forms of "organic minerals". In order to clarify these offerings, the 
Association of American Feed Control Officials (AAFCO) has defined seven general 
categories of organic minerals: Metal amino acid complexes, Specific Amino acid 
complexes, metal propionates, mHtba Chelates, metal polysaccharide complexes, metal 
proteinates, and metal amino acid chelates. 

AAFCO stated that a metal amino acid complex "is the product resulting from 
complexing a soluble metal salt with a specific amino acid."9 This definition requires that 
the metal ion be ionically or covalently bonded to molecules on the backbone, or in some 
instances a side chain, of a specific amino acid with the metal being at the end of 
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obtained and erythrocyte SOD determined. The mean erythrocyte SOD was 59.3 units/ml 
packed cells for the chelate fed cows and 56.8 units/ml packed cells for the inorganic 
mineral fed group. The 4.4% increase in SOD in the amino acid chelate group was 
significant (p < 0.05).22 

Several investigators have reported improvements in milk production in dairy cows 
when amino acid ch elates are included in the diet. For example, a herd of Holstein dairy 
cows with a rolling herd average of 23,500 pounds of milk at the start of the trial were 
divided into two groups. Both groups received a mineral supplement containing 0.95% Ca, 
1.15% K, 0.34% Mg, 424 ppm Cu, 855 ppm Mn, and 1640 ppm Zn/kg feed as either amino 
acid chelates or inorganic mineral salts (K. was an amino acid complex in the chelate 
group). During the first and second lactations there were no significant differences 
between the two groups. By the third lactation, however, there was a significant difference 
in body conditions between treatments (p < 0.027) and a significant difference (p < 0.005) 
in milk production (79.4 pounds, inorganic versus 88.5 pounds, chelate). The reason for the 
difference by the third lactation period was due to a much higher body condition score as 
seen in Figure 1. The inorganic mineral group did not have a comparable body condition 
when compared to the amino acid chelate group. A lower body condition score negatively 
affects milk production in high producing herds."23
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Figure 1. Third lactation body condition score change by treatment. 
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