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1. Physiology balchem
Cheat Sheet: Mineral Absorption Sites

Main absorption organ

small intestine (duodenum, jejunum|
smallintestine (jejunum)
Rumen-reticulum

Small infestine

Potassium (K) Rumen

ron (Fe) Duodenum Low absorption; anfagonized by Ca. Cu

Manganese (Mn) smallintestine Verylow inherent absorpfion

Zinc (In) smallintesfine Antagenized by Cu, Fe, phytates

Copper (Cu) small infesfine Strongly anfagonized by Mo+ §
Cobalf (Co) Rumen (B12synihesis)  BI2absorbed inleum
Selenium (Se) smallintesfine Chemical form dependent

Small intestine. Highly soluble

]) PhysiOIOQY balchem 2. Chemical structure balchem
A : ; Balch lecul
Cheat Sheet: Mineral Absorption Sites " clchem molecules
OOCCH,HN, cl
Small intestine (duodenum, jejunum)
smallintestine (jejunum)
Rumen-reficulum
smallinfesfine

Rumen microbial activity is a
itical determinant of mineral
oility and must be \@/

]
o HNCH,C00

Chelated
Vs

considered in both macro- and
frace-mineral nutrition.

Zinc glycinate—chloride complex

H,
0, ] 2 R COMPLEX
Micro Mneral Mo aborpion argen N Complex commex
Iron (Fe) Duodenum Low absorption: anfagonized by Ca, Cu Hi e

e | [~

Manganese (Mn) small infestine Very low inherent absorption "\c \ 1
- .

Zinc (Zn) small infestine. Antagonized by Cu, Fe, phytates & N o0 g

Copper (Cu) Small intestine Strongly antagonized by Mo +§ "2

Cobalt (Co) Rumen (B12synthesis) 12 absorbed in leum . o ) © chel

Selenium (Se) small infestine Chemical form dependent Bis-amino acid metal chelate

O < infesine Highly soluble ==
[ Heterocyclic ring bring stability to chemical structures
. . o . ope. Tore . . ope. il
Mineral source impacts vitamin stability Gt Bioavailability - cell culture model Sae
Vitamin recovery in premixes containing inorganic and Balchem chelated minerals Total amount of ZINC fransported across the cell membrane of the Caco-2 cell line
90 days, at 68°F
100% 7.00
95% i 6.00
26% 15%
9% 147 500 | .
85% : * 4008 | 20% = Control
Balchem Minerals: © 125% uIP6
Inorganic  80% -20% Nutrient off 3.00
u Chelated 2.00
75% v
1.00
70%
0.00
5% Zinc Sultate Zinc In-Met KeyShure Pl
Hydroxychloride
60% Norooneral 222
Vitamin A Vitamin D3 Vitamin E l KeyShure Plus demonstrated the highest absorption level across all dietary scenarios
Wrchatior o 000
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3. Antagonists
Minimum
interaction with
antagonists and

antinutritional
factors
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What are

in our world?

S2
3. Antagonists balchem The mineral wheel baichem
High dietary sulfur (S) rec:ices
Trace Mineral retention of Cu, Mn, and Zn
140
120
- 100 o
§ 80 " N S A “
é 60 = Low S (0.24%) o = Q%f!ﬁ["& .
£, !o.@’.-;i
0
Cu Mn Zn ~ ™ s
Pog t ol J. Anim. Sci. 201492:2182-2191 Trace minerals https://eart
l Steers fed very high S had markedly lower retention of Cu, Mn and In despite similar intake [
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3. Antagonists G 3. Antagonists G

Major Trace Mineral Antagonists

Rumen sulfide reduces Cu availability:
High S can depress Se absorpfion and reduce
Mn and Zn retention.

Mo and § form thiomolybdates in the rumen that
bind Cu and impair its absorption and systemic
ufilization

Molybdenum
(Mo)

High Fe reduces Cu (and o  lesser extent Zn)
availability through insoluble complexes and
ruminal Fe-5-Cu inferactions.

Antagonist (excess)
Potential mechanism

High In infake induces metallothionein and direct
competition in the gut, frapping Cu in
enterocytes and lowering Cu absorption,

021).ondSute (2010

Major Trace Mineral Antagonists

Rumen sulfide reduces Cu availabilty:
High S can depress Se absorption and reduce
Mn and Zn refention

Molybdenum . S
() Water and soil contamination are not

routinely analyzed: their negative impact
is likely more prevalent than assumed

availability through insoluble complexes and!
ruminal Fe-§-Cu interactions.

Antagonist (excess)

High n infake induces metallothionein and direct
compefition in the gut, trapping Cu in
enferacytes and lowering Cu absorption,

Agopteg fromNASE (2021): ang Sutte (2010]
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Hn 3. Antagonists

Regional Exposure to frace mineral antagonists

West / High Plains
High sulfate water and
alkaline, irrigated soils:

S and Mo exposure and Water Fe

Corn Belt / Upper Midwest
High coproduct usage:

dietary sulfur variability

Northeast / Mid Atlantic
Silage ash contamination

Regional differences in exposure to TM antagonists could be substantial and

should be considered when formuls eral programs
NASEM (2021); Kabala-Pendias (2011); Drewnoski el al. (2014)

. balchem

u 4. Delivery Form

Direct benefits of higher concentration

A |KeyshurePuo
In 12% 20%
Mn 8% 18%
Cu 10%. 20%
Fe 10%. 18%

ConsideringNASEM 2021 Mineralrecommendation
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’ 4. Delivery Form

Excellent physical characteristics

oHigh Flowability
oless Dust

oless Loss !
oSafer to handle

KeyShureP s

Amino Acid Chelated Minerals
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More Bioavailability?,
Maximum Results

More bioavailable mineral at the cellularlevel -
maximizing absorption, minimizing antagonisms
and converting nutrition into performance
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Applied Mineral Nutrition

A Puzzle Approach

KeyShureP,»
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Cows fed with KeyShure Zn, Mn, and Cu had
« higher colostrumimmunoglobulin levels
« lower calf mortality at calving.

oProven performance results

Primiparous

Inorganic KeyShure
Calf mortality at calving 9.6% 51%

Lactation performance 0-150 days

Parameter Inorganic KeyShure
Milk, lbs/d 79.6 78.7
Milk Fat, % 386 4494 4.03
Milk Crude protein, 7% 321 3.23

balchem
Muttiparous
P-value | Inorganic KeyShure P-value
0.58 15.6% " A 56% 0.05
-64%

P-value

0.802

0.033

0.381

Formigoniof o, 2011
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eBiocvuilqbility - Independent study

University of Florida

Estimated relative bioavailability (RBV) of Zn sources based on biomarkers

Species / Biomarker
Broiler (Bone)
Broiler (Mucosa)
Lamb (liver metallothionein)

In Sulfate  Zn Amino Acid Zn Methionine

100% 96%
100% 81%
100% Mm% 116%

PR How to choose the best source of chelated mineral? -
ﬁ Proprietary Chelation Technology

‘ﬂ( Fewer nutrient interactiors

KeyShure Zinc

{Superior Bioavailability -
130% KeyS hu r%
109% U’/Proven performance results Amino Add Chelated Minerals
131%

Caoerol, 2000

M‘Highest concentration

E(Excellem physical characteristics

Maria.Spindola@balchem.com

[ KeyShure minerals: check all the boxes
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