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Why mineral supplementation?

 The low productivity in animals is mainly
due to nutritional factors out of which more
than 40% could be attributed to the mineral

imbalances (Animal Health Year Book of
FAO/WHO).
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Optimal
health

Dietary Essential Minerals

Dietary Maximum
Requirement  Tolerable Level
v \4
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Dietary concentration
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Table 2. llinciz nutrient recommendations for dairy cows in different stages of lactation and gestation.

Dry Cow Milk Cows
Fresh Early Middle Late
Early Close-up 0 to 24d 22 1o Bidd g0 to 200d =200d

Cil (lbs) 30 22 =35 53 48 44
Crude Protein(CP)% 12 Cows 12 -13 19 18 16 14
Heifers 14 — 15

Metabolizable Protein (%) 6.0 a.0 13.8 11.6 10.2 9.2
*RODP:% of CP (DM) 70 {8.4) &0 (10} G0 (11.4) 62 (11.2) G54 (10.2) 68 (9.5)
RUP:% of CP (DM) 30 {3.6) 40 ( 5) 40 (7.6} 38 (6.8) 36 (5.8) 32 (4.5)
SIP:% of CP{DM) 35 {4.2) 30 (4.5} 30 (5.7} 31 (560 324510 34 (4.58)

TDM% 60 67 Fi] 77 75 67

ME; (Mcalfli) 0.63 0.69 0.78 0.80 0.78 0.69

Ether Exfract % 2 3 4 o5 o 23

ADF% 30 24 21 19 21 24

MNDOF% 40 35 20 28 30 32

*NFC% 30 34 35 3B 36 34
Radio of NFC fo DiF Teof DM) =3.5:1
Major Minerals in % of DM
Calcium (Ca) 0.7 {*1.0) 1.0 0.80
Phosphorous (P) 0.30 0.40 0.358
Magnesium (Mgl 0.3 (0.4} 033 0.30
Potassium (K) 085 100 1.00
Sodium (Na) 0.05 0.33 0.30
Chiorine (CI) 0.15 {*D.8) 0.30 0.25
Sulfur (5] 0.2{*0.4) 025 0.25

*When anionic saffs are used: mineral’anicnic saits [
Vitaming in IU per Day

Witamin A 100,000 100,000 100,000 100,000 50,000 50,000
Vitamin D 25.000 30,000 30,000 25,000 20.000 20.000
Witamin E 1.000 2,000 2,000 a0 600 400

a. Trace minerats: inon (150 ppm}, cobalt (001 ppm), copper (15 ppm). manganese (80 ppm}, zinc (G0 ppm), icdine {0.8 ppm}, and selenium (0.3 ppm).
b. Ratic of Minerals in Total Ration: zinc to copper 4:1, iron to copper 40:1, potassium to magnesium 4:1, copper to molybdenum 6:1, potassium to sodium

3:1, nif-.rc-gen to sulfur 1001
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1. Trace mineral interactions

Trace minerals readily intaract with each other. Feeding an organic trace mineral, such a8 ans W

ride protection, prevents these interactions and prevents trace mingrals from becoming bound and unavailable
for abzorption and use. Orpanic trace minerals remain available to assist animals in achigving an Fintainin
optimal performancs lgvels,
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Are all trace mineral sources the same?

Trace minerals were traditionally Definition of a new category:

categorized as either inorganic or Hydroxy trace minerals

organic

Inorganic

A specific metal bound to a non-carbon-containing

ligand. A specific metal bound via a
Developed in the 1950 coordinated covalent bond with a

Zn0; Cu0; MnO; CuSO,; ZnS0,; MnSOy; ... hydroxyl ligand.
Developed in late 1990's

Zn,(OH),Cl,H,0
Zinc chloride hydroxide monohydrate

Cu,(OH),Cl

In-Aminoacid-Complex; Cu-Chelate; ... Dicopper chloride trihydroxide

A specific metal bound to a carbon-containing ligand.
Developed in the 1970
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Relative Bioavailability of different trace
element sources?

Organic bounded
Element Sulphate Carbonate
trace elements

Zinc 100 100 - 206

Manganese 100 100-174

Copper 100 100 - 120

Iron 100 100 - 183

2 Bioavailability in dependence from amount of diet compenents, antagonists in the ration as
well as from stress factors with impact to the animal.

® Sulphate = 100 % (relative, NOT = bioavailability), values for other trace mineral sources
calculated with regression formula.

Ammerman et al. (1995) Bioavailability of Nutrients for Animals
Edwards, H.M. {2000) Mid-5outh Ruminant Mutrition Conference
Jongbloed et al. (2002) EMFEMA Report, Bioavailability of major and trace minerals
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Relative Bioavailability of Zinc from Different
Feed Grade Oxide and Sulfate Sources in Chicks®

e T

ZnSO, - anatvtlcal grade white

ZnSO, - feed grade 1 white 86

ZnSO, - feed grade 2 white 87
89

Zn0O - analytical grade white

Zn0 - feed grade 1 pale yellow
ZnO - feed grade 2 greenish-brown
Zn0O - feed grade 3 charcoal

ZnO - feed grade 4 gray-white

? RBV based on weight gain and/or tibia zinc in chicks fed a Zn deficient diet.
Edwards and Baker {1999)
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Calcium Absorption

Alfalfa
Concentrates
Calcium chloride

Calcium carbonate
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Phosphorous Absorption

Forages 64%
Concentrates 70%
Monoammonium phosphate 80%
Monocalcium phosphate 80%
Dicalcium phosphate 85%

Bone meal 80%
By : Dr. K. Rezayazdi




Forms of chelate Minerals

* Metal amino acid complex (Methionine,
Lysine, Glycine)

Metal amino chelate
Metal proteinate
Metal polysaccharide complex

Metal Hydroxy
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Organic Trace Mineral

* No antagonism with other minerals
* Form of mineral more important

» Stimulate biological processes

* Enter different pools in the body

» Cost is higher than mineral salt
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Strategies with
Organic Trace Minerals

* Provide 25 to 33% of the added trace
minerals in the ration

* Embryo transfer
(donors and recipients cows)

« Environmental and disease stressed cows

* Dry, close up, and early lactation cows

By : Dr. K. Rezayazdi
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The International Programme
on Chemical Safety (IPCS)

Air
Hazardous Pollution

Pesticides

Chemicals of
Lead| _ ' Public Health concern l

Flouride

' Benzene
| Cadmium|

4 metals on the WHO IPCS list of top-10 priority chemicals of public concern

http:/’'www.who.int/ipcs/
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Table2,  Recommended maximum levels of heavy metals and halogens in animal feed (adapted
from AAFCO, 1996)

Category Maximum concentration ~ Metal
(ppm)

Highly toxic 10 Cadmium, mercury, selenium

Toxic 40 Barium, cobalt, copper, lead, molybdenum,
tungsten, vanadium

Moderately toxic Antimony, arsenic, iodine, nickel

Slightly toxic Aluminium, boron, bromine, bismuth,
chromium, manganese, zinc

——.
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Arsenic Feed ingredients with the exception
of:

-Hays, straws, Lucerne, roughages
bagasse and dried sugar beet pulp

- phosphates and ingredients
obtained from the processing of
fish or other marine animals.

Complete farm feeds with the
exception of:

Supplements/concentrates with the
exception of:

-Mineral feeds, concentrates & pre-
mixtures

calcium carbonate

copper sulphate
pentahydrate, copper
carbonate and ferrous carbonate

zinc oxide, manganese
oxide and copper oxide

By : Dr. K. Rezayazdi



Ingredients of vegetable origin

Ingredients of animals origin
except feeding stuffs for pets

- Phosphates 10 per 1% P

Complete farm feeds for cattle, 1
sheep and goats except complete
feeds for calves, lambs and kids

Mineral feeds

Other Concentrates/ Supplements
for cattle, sheep and goats

cupric oxide, manganous
oxide, zinc oxide and
manganous sulphate
monohydrate

Premixtures
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Ingredients with the exception of:

-green roughages

-phosphates
- yeasts

Complete farm feeds
Supplements/concentrates with the
exception of:

-Mineral feeds

calcium carbonate
zinc oxide
manganous oxide,

ferrous carbonate, cupric
carbonate

Premixtures

clinoptilolite of volcanic
origin
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Mercury Feed ingredients except feed
ingredients produced by the
processing of fish or other marine
animals

Feed ingredients produced by the
processing of fish or other marine
animals

Complete feeds except for dogs and
cats.

-Complete feeds for dogs and cats

Concentrates/supplements except
complementary food for dogs and
cats

calcium carbonate

By : Dr. K. Rezayazdi
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Minerals and Human Health:

meat, milk and eggs are an important part of the
human diet, because they supply highly
bioavailable form of minerals.

* Cadmium. lead. mercury, and selenium could accumu-
late to excessive levels in skeletal muscle. If it 1s assumed
that 5 percent of meat was bone fragments (due to inappro-
priate processing). barium. and fluorine might also be exces-
sive in some cases.

e Cadmium, iodine, lead, and mercury might, in some
cases, become excessive in milk.

* Arsenic. cadmium, copper. lead. mercury. selenium,
and possibly iron could become excessive in hiver.

* Arsenic, bismuth. cadmium, chromium, cobalt, fluo-
ride. lead. mercury, and selenium could become excessive in
kidney.
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