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Starch = d-Lactic Acid




List of Essential & Nonessential Amino Acids

Essential
Arginine (Arg)*
Histidine (His)
Isoleucine (lle)
Leucine (Leu)
Lysine (Lys)*
Methionine (Met)*
Phenylalanine (Phe)
Threonine (Thr)
Tryptophan (Trp)
Valine (Val)

Most limiting essential amino
acid

Non-Essential
Alanine
Aspartic acid
Citrulline
Cysteine
Cystine
Glutamic acid
Glycine
Hydroxyglutamic acid
Hydroxyproline
Norleucine
Proline
Serine
Tyrosine



The Essential Amino Acid Profiles of Milk.

Ruminal Bacteria and Feeds

_ % of Total Essantial Aming Acids
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Funny Protein vs. Quality Protein

Higher Levels of Soluble N
Lower Levels of Protein N
Proteolysis __ Higher
Asparagine

Lower Levels of Phenolics

Higher Levels of Simple
Sugars

Lower Levels of Glutathione

Lower Levels of Soluble N
Higher Levels of Protein N

Protogenesis __ Higher
Glutamine

Higher Levels of Phenolics

Higher Levels of Starches,
Polysaccarides

Higher Levels of
Glutathione



Funny Protein vs. Quality Protein

Excess Nitrogen & Chlorine (Fertilizers,
manure, pesticides)

Calcium Deficiency (Remember Boron &
Magnesium)

Adequate Ca/K Ratio

Adequate Sulfur

Trace Elements (e.g. Zn, Mn, B, Mo, Cu)
Mn - Arginase

NH;agnese = Urea




Ruminal fermentation as a consequence of
adaptation due to pH regulation.




Effect of Forage to Concentrate Ratio on the Volatile Fatty Acid
Proportions in the Lactating Cow

Molar Ratios %

Forage to Concentrate Ratio

Acetate

Propionate

Butyrate
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20:80
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Source: Physiology of Digestion & Metabolism in the Ruminant, ed. A.T
Phillipson. Newcastle-upon-Tyne, England: Oriel Press, 1970 p. 422




Estimate Rumen Fermentation Characteristics
Proportion of Carbohydrate Converted to

Substrate Diet A:P Ratio Acetate Propionate Butyrate

Soluble F* 3.45 0.69 0.20 0.10
Carbohydrate

2.14 0.45 0.21 0.30

4.21 0.59 0.14 0.20

1.33 0.40 0.30 0.20

3.17 0.57 0.18 0.21

Hemicellulose
2.15 0.56 0.26 0.11

13.17 0.79 0.06 0.23

Cellulose
7.33 0.66 0.09 0.06

* Forage ration ** Concentrate ration

Source: Murphy, M. R., R.L. Baldwin and L.J. Koong. 1982 Estimation of stoichiometric parameters for rumen fermentation
of roughage and concentrate diets. J. Animal Science 55:411-421







Plant Carbohydrates
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Effect of Ration on Eating Rate & on Saliva Production

Eating Rate of
Ibs of feed/min

Salivary
Production
Teaspoons/Pound
of Feed

Pelleted

0.79

1.0

Fresh Grass

0.62

1.5

Silage

0.55

2.0

Dried Grass

0.18

5.0

Hay

0.15

6.0

Source: Bailey, C.R. 1958. The role of secretion of mixed saliva in the

COW.




Chemical Composition of Saliva from Cattle

Element

Sodium

Potassium

Phosphate

Chloride

Bicarbonate 126

Source: Bailey, C.B. and C. C. Batch. 1961. Saliva
secretion and its relation to feeding in cattle. British
Journal of Nutrition. 15: 371




Marshall McCullough

Hoards Dairy 1982

60 Ib cow needs to chew cud 11 hours
daily = 30-35 gallons of salive = 3-5 Ibs
bicarbonate
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William Albrecht PhD.

 Head of Agronomy at the University of
Missouri

 Inspiration of Brookside Labs

e Author of The Albrecht Papers Vol 1-13.






CALCIUM

o Calcium is a key element in
composition of proteins in
the cell-nucleus and plastids

e Calcium deficiency leads to
the formation of magnesium-
protein compounds which
are inferior protein
compounds

e Calcium, as calcium pectate
provides a forage richer in
pectins

As calcium is mobilized from the soll to the roodahroughout the plants,
other trace minerals are mobilized too.



PHOSPHOROUS

Phosphorous is a keystone In
determining a healthy fertile soil

Phosphorous is a primary catalyst and
the core of Adenotriphosphate (ATP)

Phosphorous is an important constituent
In the brain

Phosphorous iIs found in cell
membranes

Need 10:1 P:Zn ratio in soll




MAGNESIUM
The Miracle Mineral

Magnesium is a carrier for phosphorous in plants
Magnesium is the core mineral of chlorophyll

Magnesium is involved in the activation of at least 300
different enzymes and bio-chemicals

Magnesium regulates the absorption of calcium and is
required by the parathyroid gland

Magnesium activates B vitamins and is involved in
protein synthesis and energy release

Magnesium regulates the pituitary gland

Magnesium is the most common deficiency in the US
diet



SULFUR:



Sulfated Amino Acids

* Glucosilinates, sulfuraphane, thiocyanates
— Powerful Phase Il conjugators

 NF-Kappa Beta Modulation (transcription factor)



(14 identified) e.g.
Soil Sulfur Crobene, Neoglucobrassin,
Glucoerucin,

|13C (Indole 3 Carbinol)

Ascorbigen

Glutathione

I3CA, I3A, ICZ, DIM, Ltr, HI-IM

Sulforaphane




Lactoperoxidase

SCN™ + H,0, -OSCN™~ +H,0
Thiocyanates Hydrogen Peroxide Hypothiocyanate Water

(Clover & Brassicas)

OSCN oxidizes bacterial enzyme (-SH groups)

Hypothiocyanate



The influence of trace-element fertilization of thesoil on the nitrogen,
Tryptophane, and Methionine content of Lucerne andhe average weight gains
of rabbits fed on it. From KOEHLER AND ALBRECUT [155]

AVERAGE
GAIN IN
SOIL TRYPTOPHANE METHIONINE WEIGHT OF
TREATMENT N, % MG./G. MG./G.G. RABBITS
None 3.12 1.86 4.57 740
Mg alone 3.20 — — 744
T.E. alone 3.19 — 4.20 699
Mg + T.E. 3.05 2.52 5.44 849

The application of magnesium (Mg) or of trace elenmds (T.E.) either separately or together to the
soil does not alter the nitrogen content of lucernappreciably, but the application of the two
together

markedly enhances the food value, as can be seearfr the gain in weight of the rabbits. The
content

of the essential amino acids tryptophane and methmine is also significantly increased by the
fertilizer treatment. The trace elements used werenanganese, copper, boron, zinc, and cobalt.



ZINC FOR
ANIMALS/HUMANS

Essential to cell growth,
replication, sexual maturity and
reproduction

Works with Vitamin A

Essential to the immune system,
natural killer cells and thymus
gland

Ideal human intake is 15-20
mg/day

Associated with over 200
enzyme systems

Cattle range is 50-100 ppm.

Beef, shellfish, cheese and dark
leafy greens are rich in zinc



The Influence of copper upon the ascorbic acid ancarotene content
of green barley. After LUCAS [175]

ASCORBIC ACID, CAROTENE,
MG./100 G. MG./100 G.
No treatment 29.2 4.00
10 Ib. CuSQO, per acre 45.1 5.40
100 Ib. CuSO, peracre 46,5 6.60

Increasing copper applications result in appreeiaiireases of both
ascorbic acid (vitamin C) and of carotene (promitaA) in barley.






Xanthophylls

(Oxygenated Carotenes)

Lutein (Kale, collards, spinach, egg yolk)
«Capsanthin (peppers)
*Cryptoxanthin

o/Zeaxanthin




Organic Milk's Grass Pigments
(Danish Institute of Agricultural Research)

e 50% More Vitamin E
e /506 More Beta Carotene
e 200-300% More Lutein & Zeaxanthine




Found in the mitochondria and is key
component of energy metabolism

Component of SOD

Critical in cartilage formation and
neurotransmitter synthesis

Deficiencies: Silent heats, abortions,
cystic

ovaries, increased % of male calves
Utilization of Biotin, B-1 & Ascorbate

Ruminant levels range from 75-200 ppm
of the ration

Nuts, whole grains and black tea are rich
IN manganese



The relationship between the fertility of cows andhe manganese conte
their hair. From MEYER AND ENGELBERTZ [188]

NUMBER NUMBER
MANGANESE INSEMINA- OF OF COWS GESTATION
CONTENTOF  TION INSEMINA- IN PER-
HAIR, P.P.M. INDEX* TIONS GESTATION CENTAGE
Less than 10 1.71 103 53 51.6
10—20 1.56 282 144 62.2
More than 20 2.00 108 50 46..3

*The number of inseminations for one live birth13%ows were studied, with an average
hair content of 15.8 p.p.m. manganese and a rahg®--49.9 p.p.m. Mn.



Manganese & Dairy Herd Sterility
University of Wisconsin

(Journal of Daliry Science, 34,396,1951)

Fodder Mn < 20 ppm Ovary Weight: < 0.65 mg
Fodder Mn > 50 ppm Ovary Weight:. 2.0 mg
Manganese Required for Beta Carotene!
Manganese - Arginase

NH, - Urea

arginase




Influence of Manganese Sulfate on Vitamin E in Soybean Leaves

June 25, 1949

Vitamin E Content PPM

Lbs MnSO Jacre | July 5  July 13 July21 Augl Aug9 Avg
75 (13.5 Mn) 11.7 13.4 13.1 9.8 10.1 11.6
150 (27.0 Mn) 14.0 11.4 15.5 9.1 10.5 12.1

0) 13.1 7.1 8.2 6.4 6.0 8.2
5* (0.90 Mn) 12.6 9.5 12.9 11.1 12.3 11.7

*Foliar Application, 4x

Burger (0O.J.) and Hauge (S.M) “Relation of Manganese to the Carotene and Vitamin

Contents of Growing Crop Plants; Soil Science Vol 71, #4, 303-313 (Oct 1951)




MOLYBDENUM FOR
ANIMALS/HUMANS

Important role in
detoxification

Prevents nitrosamine
formation

Enhances immunity to
nematode parasites

Cu:Mo > 6:1
SO,:Mo > 100:1

Ruminant levels should be
less than 5 ppm

Human daily intake is 150-
200 micrograms

Lamb, lentils, squash,
green beans and carrots
are rich in molybdenum



BORON FOR ANIMALS/HUMANS

Effects the parathyroid
hormone (PTH)

Converts Vitamin D to
Its active form

Helps maintain
magnesium,
testosterone and
estrogen levels

Fruits, legumes and
nuts are rich in boron

Ruminant levels range
from 25-50 ppm

Humans require 3 mg
daily






lodine deficiency as a factor in determining thegi of
Incubation and hatchability of hen eggs. From REBRL
PARKER, ANDREWS, AND CARRICK [246]

|IODINE
CONTROL DEFICIENT

Total number of fertile eggs 106 110
Total number of dead embryos 16 65

Chickens hatched on:

21st day 90 0
22nd day 4
23rd day 9
24th day 14
25th day 11
26th day 6

TOTAL 90 A4



COBALT (CATION)

Component of Vitamin B-
12

Important to fertility,
cellular longevity, nutrient

Absorption and
metabolism of fats and
carbohydrates

Ketosis and Johnne's may
be related to cobalt
deficiency

Parasite resistance

ldeal human intake is 1 mg
daily as B-12

Ruminants require from
1.0-4.0 ppm of the ration

200-800 grams/acre/year
(as Cobalt Sulfate)



SELENIUM (ANION)

"Protection Mineral"

*Key component in glutathione peroxidase
Involved in thyroid hormone conversion
*Binds heavy metals

«Conversion of methionine to cysteine
*Production of IGM & IGG antibodies & DMNSs
Omega 6 & Se deficiency—— WMD
*Reproduction: pyometra, abortion, repeat breeding
eColostrum: higher immuno-globulins
Ruminant ration is 1-0-3.0 ppm

ldeal human intake is 250-300 mcg daily
«Seafood, Brazil nuts, brewer's yeast, butter,
garlic, kelp and molasses are rich in selenium
10 grams/acrel/year



Vital to function of insulin (Synergistic

with B-3)

*Active role in fat and carbohydrate
metabolism

*Associated with DNA and RNA Structure
sEffects cholesterol levels

*Prevents ketosis and improves growth and
milk yields CHROMIUM (ANION)
Humoral & cell mediated immunity

*GTF= Cr, B-3, glutamic acid, glycine,
cysteine

*Found in brewer’s yeast, molasses,
unrefined sugar, germs of cereal
*Ruminant ration is 0.5-3.0 ppm

eForages: 1-200 ppm

sldeal human intake is 300 mcg daily

*100 gms/acre/lyear——  40% increase in
crop yield



Alpha Linolenic Acid (Parent Omega 3)

*Most abundant Fatty Acid on Earth

*The cell membrane of the chloroplast




Distribution of Plant Lipids

Leaves: Omega 3
Seeds: Omega 6 " Omega 3

Storage Fat Desaturase enzyme Cell Membrane

Less Oxidizable of chloroplast for
photosynthesis




DHA

The Longest & Most Unsaturated Omega 3

 Most Concentrated In Brain/Eyes
e Second most concentrated in Sperm
e Third most concentrated in heart muscle



Phytochemistry of Plant Constituents

* Amino Acids —
o Carbohydrates

e Lipids
Ppl n | Over 80,000
° N
Olyphenois > |solated Plant Compounds
e Terpenes
e Sterols

o Alkaloids _



Plant Secondary Metabolites as Defense

Grazing Animals (tannins,
essential oils, alkaloids)

Ultra Violet Radiation
Bacteria, Fungi, Virus

Defense Against Competing
Plants (walnuts)

Vulnerable Fruits & Younger
Tissue are higher in PSM’s



