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Agenda

« Different categories of trace minerals
* Why do we need trace minerals?
* How to measure bioavailability?

« Functionality of trace minerals
* Health
¢ Structural Integrity
« Reproduction
* Methionine value
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General overview of types of
trace minerals
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Classification
Trace Minerals

« Inorganic (ITM)
*Metal ion bound to a salt
«Sulfate or chloride

*Organic (OTM)
» Metal ions chemically linked to an organic
molecule
« Has unique characteristics
*Enhanced bond strength
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Types of OTMs

Best

A + Mintrex, MAAC
‘ Zn-Met, Cu-Lys, Mn-Met

Non-specific AA « Blend of AA-metal
Complex
Proteinates « Intact protein-metal

Polysaccharide Complex

Mintrex
Unique AAFCO definition

® ¢ Metal Methionine

Hydroxy Analogue
y Chelate
S« Product resulting from
~© reaction of a metal salt
f Coordinate covalent bonds with HMTBa
+

¢ Chelated molar ratio of
= one mole of metal to two
STRENGTH moles of HMTBa

X-ray Crystallography done by Dr. N. Rath * Forms coordinate covalent

bonds
NQVUS | Y=

Heterocyclic ring
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MAAC
Separate AAFCO definition

* Metal Amino Acid Chelate
e @ + Product resulting from reaction
- of a metal salt with glycine
e e ., * Chelated molar ratio of one
H mole of metal to one mole of
6 e glycine

" * Forms coordinate covalent
bonds
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Absorption and Bioavailability
of Trace Minerals
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Measuring bioavailability
Trace minerals

¢ Accumulation in tissues
« Bone ash
« Liver
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Mintrex bioavailability ”

Liver mineral content in dairy cows
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Measuring bioavailability

* Proxy measures for tissue accumulation
* Plasma/Serum
« Expression of mineral transporters
« Metallothionein (MT)
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Mintrex availability
Serum mineral levels
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Mintrex bioavailability
Expression of MT in serum

M Healthy iT™ [l Healthy MINTREX [_|Lame TM [l Lame MINTREX

P=0.03

MT, ng/mL
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Key takeaways

* More bioavailable source of trace minerals

« Increased bioavailability suggests
« Decreased dietary inclusion rate
« Improved response in key measures

-
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Benefits in ruminants

» Structural Integrity
« Improved hoof hardness
* Reduced lameness

» Improved reproduction

e Health and Immunity
* Reduced SCC
« Developed immune response
« Improved antioxidant status

* Methionine value
 Improved milk components

NOVUS | ¥




Proceedings

2016 Pacific Northwest Animal Nutrition Conference

Structural Integrity
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Mintrex enhances structural integrity
Hoof hardness
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Mintrex enhances structural integrity
Reduction in arthritic biomarkers
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Mintrex in Spanish Dairies
Benefits

« Study done in collaboration with IRTA
« Cooperative of 30+ dairy farms

« Fed a common TMR prepared at a single
site

« 1 month of pretrial data collection

¢ 5 months treatment

2% of TN dry meatier|

e 15ITM herds
¢ 12 MINTREX herds
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Bach et al., 2014

Mintrex lowers prevalence
Effect of time x Mintrex on lameness
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Mintrex lowers odds
Culling due to lameness
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Cows culled for other reasons
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Reproductive Performance

P SOLUTIONS SERVICE SUSTAINABILITY™

NOVUS

Mintrex increases Conception
With cows on treatment = 30 d
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Mintrex increases conception

In beef heifers
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MAAC and beef heifers

Percent cycling was numerically greater

[Ccontrol [l MAAC
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Health and Immunity
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Mintrex improves health
Lower SCC

ppm | Added Total | Added Total 100% replacement of ITM with Mintrex

Zn 44 73 22 51
Mn 16 50 8 42
Cu 24 31 9 16

No changes in milk yield or composition

Control ~@-Mintrex

Whole Lactation P=0.10

SCC, x1000

Zanton et al., 2011

N O\/ U S | ‘H ’ Month of Lactation
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Mintrex and immune response
Status improved

M Healthy iT™ [l Healthy MINTREX [_|Lame TM [l Lame MINTREX

P<0.01 P=0.01

IGA, pg/mL FMD antibody, Type O, log2
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Mintrex and AOX

Status improved

M Healthy iT™ [l Healthy MINTREX [_|Lame ITM [l Lame MINTREX

P<0.01 P<0.01 P<0.01

0
GSH, mg/L SOD, U/mL MDA, nmol/mL
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Methionine Value
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Mintrex provides Methionine
Increases milk components
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Mintrex provides Methionine
Increases milk components

Control 3.30 P=0.03
ppm | Added Total | Sulfates Chelated Total
Zn 61 97 21 20 77 3.28
Mn 54 83 34 10 73
Cu 12 19 2 5 15 3.26
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