DAIRY SOLUTIONS

In-organic vs. Organic: Which trace mineral form are your dairy animals eating?

By:Jon Pretz, Ph.D., Dairy Nutritionist, Hubbard Feeds

When visiting dairy producers, |
am always curious to learn more

Functions of trace

minerals

Required for normal bone and cartilage development

Essential for wound healing

MNeeded for transfer of carbon dioxide in red blood cells

Essential in the development and functioning of reproductive organs

Plays a role in Iron metabelism, bone development, collagen formation
and the body's defenses

Invalved in proper cardiac function

Assists in cell respiration

Invahved in reproduction

Contributes to general metabolism and development of bone,
cartilage and connective tissue

Involved In normal blood clotting

Important for maintaining normal reproduction

Enables the body to use thiamin

Essential to vitamin B12 production
Supports nutrient utilization
Involved in the production of glucose in the liver

about their feeding programs. One Zn
area | make a point of discussing is :
trace mineral nutrition. More often Zinc
than not, producers are unsure or
unaware of the type of minerals they Cu
are feeding their cows. During these Eonay
discussions, | do my best to highlight
the differences in trace mineral forms
with the goal of better informing Mn
the producer of their options. Many Manganese
times, this leads to great discussions
about how a higher quality trace Co
mineral can benefit their existing
feeding program by increasing the el
function of trace minerals (Table 1).

Se

Selenium

Supports reproductive health

Provides support to the body's normal defense mechanisms against infection
Alds in the animal's response to stress due to weaning and receiving
Supports meat quality and the nutritional value of meat

Traditionally, nutritionists and dairy producers have
supplemented dairy cattle rations with inorganic salts
consisting of metals bound via ionic bonds to sulfates or
oxides (e.g., copper sulfate, zinc sulfate, zinc oxide, etc.)
to prevent mineral deficiencies and support metabolism,
growth and reproduction.

When inorganic minerals are supplemented, a portion
breaks down readily in the rumen before reaching the
intestine (Figure 1). This causes these minerals to form
indigestible compounds with other feed components,
making the initial mineral supplement partially unavailable
for absorption and potentially killing beneficial rumen
microbes. Increasing the supplementation level of inorganic
trace minerals is not the answer, as excessive fortification is
antagonistic (interference with absorption) and can reduce
productivity. Additionally, using a high level of any one
inorganic trace mineral virtually assures the necessity for
higher levels of other minerals.

Figure 1: Metal absorption in the gut
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From a vitamin stability standpoint in premixes, inorganic trace INORGANIC TRACE MINERALS  ORGANIC TRACE MINERALS
minerals have a large impact on vitamin destruction through .

oxidation-reduction reactions. Research conducted by Concarr - Oxides - Complexes

et al. (2021) shows significant decreases in vitamin A (8-21%) - Sulfates - Chelates

and vitamin D (~51%) stability in as little as two weeks within - Chlorides . Proteinates

premixes utilizing only inorganic trace minerals. This decrease

in vitamin stability is concerning and should be discussed when - Hydroxies - Polysaccharides
evaluating herd performance if premixes are stored on-farm - Propionates

for long periods. Inorganic trace mineral supplementation was
the go-to method for years, but through new research and
technology come better ways to reward the animals with what they need.

Over the past several years, interest and implementation of organic trace minerals has increased significantly, with research-backed
performance improvement potential. Organic trace minerals consist of the same metals being chelated, complexed or covalently
bonded to amino acids, analogs of amino acids, proteins or organic acids in such a way that they tend to be more bioavailable in the
intestine.
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Improving absorption is the most critical characteristic of an organic trace mineral. The molecular size is key to absorption. The
smaller the mineral carrier, the more easily absorbed the mineral will be, as long as the carrier forms a very strong bond with the trace
mineral. Through increases in level of absorption or bioavailability, we can feed lower levels of these organic trace minerals when
compared to diets only supplementing inorganic trace minerals. When utilizing only organic trace minerals, we can expect:

Increases in milk yield: Exciting research from Pino et al. (2018) shows that heifers raised on organic trace minerals produce 3.75
pounds more milk per day (nearly 1,150 pounds more milk across 305-day lactation) in their first lactation compared to heifers fed
inorganic trace minerals. A study by Kinal (2007) highlighted improvements of 6 pounds more milk per day compared to cows fed
inorganic trace minerals.

Increases in reproduction: Zinc, copper, manganese and selenium highly influence embryonic health and reproductive performance.
In addition, organic trace mineral supplementation increases fetal and nutritional programming in the offspring. Deficiencies in any
of these trace minerals can lead to fetal abnormalities, delayed estrus, embryonic death, reduced estrus activity and infertility.

Decreases in somatic cell count: Research from Kinal (2007) highlighted that total organic trace mineral supplementation can
reduce somatic cell count by as much as 34% when compared to cows on only inorganic trace minerals.

Improved hoof health: Both zinc and copper contribute to the formation of keratin, the hard outer surface of the hoof. Utilizing
organic sources of these minerals has been shown to minimize hoof issues.

Full supplementation of organic trace minerals in all stages of life in the dairy herd is one of the quickest and easiest ways to build
a stronger foundation for the increased productivity and profitability of a dairy operation, especially when partnered with superior
farm management. Feeding dairy animals diets that contain more bioavailable sources of trace minerals is a key way to increase
mineral availability for absorption and, ultimately, to improve the trace mineral status of the animal.

Do you know which types of minerals are in your cows' ration? If not, check the feed tag and dig a little deeper into what mineral
form you are currently supplementing your herd and begin the discussion about the benefits of feeding organic trace minerals.
Utilizing organic trace minerals will help maximize the dairy animal’s true genetic potential by providing minerals in a form as close to
nature as possible, further allowing dairy producers to build better herds and feed a growing population.

=1 HUBBARD

an /x’ltech@company




