[image: image1.png]What is a protein?

* Aprotein is created out of a string of over 50 amino acids.

Proteins role within the body is critical to the maintenance of health

* They do most of their work in cells and are required for the structure, function, and regulation of the body’s

tissues and organs.

There are 20 different amino acids that can be combined to create a protein.

* The sequence of amino acids determines the unique 3-dimensional structure of each protein alongside its
specific function.

* The role of protein is very important. It is responsible for building body tissue as well as in the manufacturing of
hormones. Proteins are a part of every cell, every tissue, and every organ in our bodies.

The proteins in our bodies are continually being broken down and replaced. The body stores carbohydrates and fats,
but it does not store amino acids. There needs to be a daily consumption to help the body make new proteins. The
protein that we ingest gets digested into amino acids. These can be used to replace the proteins broken down into our
bodies.




[image: image2.png]Amino acids are a major part of our biology. Known as ” The Building Blocks of Life” - its fairly simple to understand
why, when our greatest functional potential in the body is created through prof Surprisingly 20% of the human
body is actually made up of protein and protein has a very important role. Much like some of the toys you may have
seen your children play with at kindergarten, amino acids attach themselves to other amino acids in different variations
and numbers to form compounds such as proteins, peptides and peptide hormones.





[image: image3.png]What are Peptides?

Peptides are shorter chains of amino acids. Some refer to them as “small proteins” for if there are less than 50 amino
acids within a protein chain., they are ultimately renamed and referred to as peptides.

What are peptide hormones?
Peptide hormones are proteins that have endocrine (hormonal) functions. Some create metabolic performance

enhancements by communicating with the body to trigger the release of Growth Hormone (GH) into the blood. When
this occurs the benefit shows in our ability to readily build lean muscle and release stored fat.




[image: image4.png]Peptide bond

A peptide bond is a chemical bond formed between two molecules when the
carboxyl group of one molecule reacts with the amino group of the other
molecule, releasing a molecule of water (H20).

This is a dehydration synthesis reaction (also known as a condensation reaction), and usually occurs
between amino acids.

The resulting CO-NH bond is called a peptide bond, and the resulting molecule is an amide.

The four-atom functional group -C(=O)NH- is called an amide group or (in the context of proteins) a
peptide group.

Polypeptides and proteins are chains of amino acids held together by peptide bonds, as is the
backbone of PNA.
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Before the Peptide bond is broken
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After the Peptide bond is broken (H20 is added: OH to the Carboxyl group and an H to the Amine Group) by digestive enzymes (Pepsin, Trypsin, Chymotrypsin, Carboxypeptidase etc)
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[image: image8.png]What are amino acids?

If you take a look at Figure 2 below — my simplified artist’s rendering of an
amino acid — you get an idea of what an amino acid is. | think of amino acids
being made up of blocks with different shapes and types that snap together to

make different types of amino acids.
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[image: image9.png]You see, all amino acids have two specific blocks (groups):

1. An amino group

2. An acid (aka carboxyl) group

So together you get amino acids.

But there’s more: there’s the optional group that makes amino acids different

from one another.

Personally, my favourite is glycine. Why? Well, say you had a biochemistry test
and you had to draw glycine. All you would need to remember is the basic
amino acid structure and an H (hydrogen). Take a look at Figure 2. Besides

being my favourite, glycine is the simplest amino acid.

Other amino acids have different, more complicated, optional groups (usually
called side groups). One sub-group of amino acids are branched chain amino
acids (BCAAs).




[image: image10.png]What are amino acids that the body needs?
Essential Amino Acids vs Non Essential Amino Acids

Within the human body there are 20 different amino acids we need. These amino acids join together to make different
types of protein. Eight amino acids are considered “essential” amino acids. They are named this way because they are
not made by the body and must be obtained through eating nutritious food and supplementing where necessary.
There are 12 other amino acids. These amino acids are made by the body therefore are considered “nonessential”
amino acids.




[image: image11.png]The 8 Essential Amino Acids:

B mistidine

* L-Histidine - This amino acid needs to be in balance to ensure good mental and physical health. Histidine helps to
maintain healthy tissue all over the body, assists in digestion and lets the immune system know when the body is
experiencing an allergic reaction. Protects the body against radiation damage and also aids in the removal of
heavy metals from the body. Histidine is also a critical component in the production of red and white blood cells.
Because it is thought to be an amino acid that has the potential to run short, supplementation is often
required. Histidine ensures the transmission of messages from your brain to the various organs in the body.

Good Histidine Food Sources: High-protein foods, meat, dairy products, rice, wheat, rye.



[image: image12.png]B isoleucine

* L-Isoleucine - Well known for its ability to heal and repair muscle tissue, Isoleucine also is an amino acid that
encourages blood to clot at the site of injury. Serious athletes, bodybuilders and those into fitness find this a
perfect amino acid for boosting energy levels, alongside helping with recovery after strenuous exercise. Regulates
blood sugar.

Good Isoleucine Food Sources: high-protein foods, nuts, seeds, eggs, fish, meat, soy protein.



[image: image13.png]B 1 tewine

* L-Leucine -In combination with other amino acids it helps to repair muscles, regulate ones blood sugar, alongside
provide the body with energy. Leucine helps the body in its production of growth hormones and burn stubborn
fat stores. May have some part in the prevention of muscle loss, promotes the healing of bones, skin, and muscle
tissue - in particular after a traumatic injury and post surgery. Assists the blood sugar regulation.

Good Leucine Food Sources: Brown rice, meat, nuts, soy flour, and beans.



[image: image14.png]B iiysine

* L-Lysine -Known for its antiviral properties. It has been shown useful in the prevention of herpes outbreaks and
cold sores. It is also an essential amino acid required for hormone production and in the growth and upkeep on
bone health. Lysine prevents the body’s absorption of arginine. Lysine promotes the formation of collagen as well
as muscle protein. It has the potential to speed up the repair and recovery from injury and surgery.

Good Lysine Food Sources: eggs, fish, cheese, potatoes, yeast, lima beans, milk, red meat, soy products.




[image: image15.png]B 1 Vethionine

* L-Methionine - Fat-dissolving effect, reduces fat deposit onto the liver, assists with sulphur deficiencies,
strengthens nails and combats hair loss. Methionine supports liver function with its regulation of glutathione.
Methionine is needed to produce creatine which is essential for providing energy to our muscles in
movement. Helps to decrease the level of inflammatory histamines in the body.

Good Methionine Food Sources: beans, fish, soybeans, lentils, eggs, fish, garlic, meat, seeds



[image: image16.png]B Phenylatanine

* L-Phenylalanine - An essential amino acid, Phenylalanine is necessary to the functioning of the central nervous
system. Helps control symptoms of depression and chronic pain. Has been shown effective for treating brain
disorders because of its ability to penetrate the blood-brain barrier. The body requires phenylalanine in order to
produce neurotransmitters such as epinephrine, dopamine, and norepinephrine.

Good Phenylalanine Food Sources: Soy, Pumpkin Seeds, Chicken, Turkey, Cooked Tuna, Eggs



[image: image17.png]B -Threonine

* L-Threonine - Promotes normal growth by managing appropriate protein balance within the body.
Threonine supports the liver, the immune system, cardiovascular, and the central nervous system. Threonine
aids in keeping the connective tissues and muscles within the body strong. Threonine builds strong bones as well
as tooth enamel. Has the potential to speed up healing of wounds and injury repairs.

Good Threonine Food Sources: Grains, mushrooms, leafy vegies, dairy foods.



[image: image18.png]B 1-Tryptophan

* L-Tryptophan - Improves sleep quality. Tryptophan is needed to manufacture serotonin which in turn has mood
enhancement properties and reduces symptoms of anxiety and stress. Has been known to help with
hyperactivity, aggression and impulsivity.

Good Tryptophan Food Sources: Nuts, seeds, turkey, cheese, lamb, beef, tuna fish, oat bran



[image: image19.png]B vaine

* L-Valine - With a combined effort Valine works with isoleucine and leucine to regulate blood sugar, repair tissues
and provide the body with energy. Valine stimulates the central nervous system. It also helps prevent muscle
breakdown by supplying additional glucose for fuel during intense activity.

Good Valine Food Sources: dairy products, meat, mushrooms, soy protein and nuts




[image: image20.png]What are the 12 Nonessential Amino Acids?

* Alanine

* Asparagine

* Aspartic Acid

* Glutamic Acid
Conditional Amino Acids:

* Arginine

* Cysteine

* Glutamine

 Glycine

* Proline

* Serine

* Tyrosine




[image: image21.png]A GUIDETO THE TWENTY COMMON AMINO ACIDS

AMINO ACIDS ARE THE BUILDING BLOCKS OF PROTEINS IN LIVING ORGANISMS. THERE ARE OVER 500 AMINO ACIDS FOUND IN NATURE - HOWEVER, THE HUMAN GENETIC CODE
ONLY DIRECTLY ENCODES 20.‘ESSENTIAL' AMINO ACIDS MUST BE OBTAINED FROM THE DIET, WHILST NON-ESSENTIAL AMINO ACIDS CAN BE SYNTHESISED IN THE BODY.
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[image: image23.png]What are some of the functions of amino acids?

Much of our cells, tissue and muscles are made up of amino acids. They support a large number of bodily functions. An
example of a few of these roles may be:

* Amino acids give cells their structure

* Amino acids help in the transport and storage of nutrients within the body

* Amino acids play a part in the functionality of organs, glands, and tendons.

= Amino acids are necessary for wound repair, assisting the body in the patching up of damaged tissue.,
particularly in the muscles, bonds, hair and the skin. They also work in the waste and disposal of toxins.

What amino acids do I need and how to know when to supplement?
Taking amino acid supplements is a wise choice for keeping your brain and body in good shape. Peak performance
requires that your body maintain precise levels of amino acids. Taking too much or not enough can potentially harm
the body and promote liver and kidney dysfunction. It is highly advisable for anyone interested in supplementing with
amino acids to get an amino acid blood test. We will soon be offering an amino acid blood test, which you can order at
our Peptide Clinics store. This service will be coupled with a Custom Compounded Amino Acid Supplement that will be
individually prepared to meet each patients specific needs and deficiencies.
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BCAAs
[image: image25.png]What’s a branched chain amino acid?

While the simple glycine has a hydrogen as an optional group, branched chain
amino acids have branched optional groups. Figure 3 below shows the shape
of the three branched chain amino acids (leucine, isoleucine and leucine). You
can see that there are a lot more of the CH3 (methyl groups) sticking out or

branching.

Leucine

Isoleucine




[image: image26.png]Branched Chain Amino Acids (BCAAs) refers to three amino acids: leucine, isoleucine, and valine.

For people with low dietary protein intake, BCAA supplementation can promote muscle protein
synthesis and increase muscle growth over time. Supplementation can also be used to prevent
fatigue in novice athletes.

Leucine plays an important role in muscle protein synthesis, while isoleucine induces glucose uptake
into cells. Further research is needed to determine valine's role in a BCAA supplement.

Supplementing BCAAs prevents a serum decline in BCAAs, which occurs during exercise. A serum
decline would normally cause a tryptophan influx into the brain, followed by serotonin production,
which causes fatigue.

BCAAs are important to ingest on a daily basis, but many protein sources, such as meat and eggs,
already provide BCAAs. Supplementation is unnecessary for people with a sufficiently high protein
intake (1-1.5g per kg of bodyweight a day or more).




[image: image27.png]The standard dosage for isoleucine is 48-72mg per kilogram of bodyweight, assuming a non-obese
person. The standard leucine dosage is between 2-10g. A combination dose is 20g of combined
BCAAs, with a balanced ratio of leucine and isoleucine.

Isoleucine is used for increasing glucose uptake into cells, while leucine is used to improve muscle
protein synthesis.

BCAA supplementation is not necessary if enough BCAAs are provided through the diet. Further
research is needed to determine valine’s optimal dosage and reason for supplementation.




[image: image28.png]Branched chain amino acids are a group of three essential amino acids that are highly
involved in the regulation of muscle mass. They are found in dietary protein.




[image: image29.png]Theoretically, tryptophan uptake into the brain increases during exercise. The increased
synthesis of serotonin promotes fatigue and sedation. As BCAAs share the same
transport into the brain as serotonin, it is thought loading them prior to exercise is able
to hinder tryptophan uptake and serotonin production, thus hindering the onset of
fatigue.




[image: image30.png]Leucine, secondary to signaling for muscle protein synthesis, can also suppress glucose
uptake into a cell after incubation for about an hour, since it may be stimulatory until it
suppresses its own actions. Valine has been noted to increase serum glucose more
rapidly in the body, suggesting either a faster negative regulation or just no promotion
of glucose uptake.




[image: image31.png]Adding BCAAs to the rat diet may not prevent serotonin synthesis in the brain, while
timed ingestion prior to physical activity (to ensure high levels in serum) has been noted
to be effective with isolated valine.




[image: image32.png]Isoleucine counters leucine and can promote glucose uptake into a muscle cell, and
although the mechanisms are not fully established, it may be a secondary effect to
reducing gluconeogenesis of amino acids. Glycogen synthesis is not upregulated with
isoleucine, only uptake and consumption.




[image: image33.png]Two of the three BCAAs (not leucine) can be converted into glucose.




[image: image34.png]The evidence regarding muscle protein synthesis and BCAAs is promising, but there are
a few problems with interpreting this research: aside from being externally funded by
the producers of the supplement, it was further confounded with glutamine and

citrulline and possibly also B6, as this study likely used the Scivation product known as
Xtend, despite not disclosing that outright.




[image: image35.png]For trials that are prolonged and involve outdoor activities (skiing, hiking, sailing),
supplementation of BCAAs in high doses (usually above 50g taken over multiple hours)
appears to reduce physical and mental fatigue by a small amount.




[image: image36.png]In aerobic exercise, such as cycling or team sports (soccer), supplementation of BCAAs
appears to preserve cognition in the later stages of exercise and appears to reduce
neural fatigue. There does not appear to be a reliable enhancement of physical
performance, although it may occur in untrained people.




[image: image37.png]BCAAs ingested prior to resistance training protocols may be able to reduce soreness
relative to carbohydrates. It is unclear (but plausible) if this can be mimicked through
dietary protein intake.




[image: image38.png]Tyrosine is the building block of dopamine, so make sure that you have enough of this protein in you. Fortunately, it's easy
enough to find this. Here are some common foods that have loads of tyrosine:

« Almonds
« Avocados
« Bananas
* Beef

¢ Chicken
¢ Chocolate
 Coffee

* Eggs

* Green Tea
« Milk

« Watermelon
* Yogurt



[image: image39.png]Curcumin, the active ingredient in our favorite curry spice turmeric, helps increase levels of dopamine.

Ginkgo Biloba is a popular wonder drug and though it's not proven, it might help increase dopamine levels by making it
stay in your brain longer.

L-theanine increases neurotransmitter production in your brain, one of which is dopamine. Green tea has lots of this,
though it can also be taken as a theanine supplement.

Acetyl-I-tyrosine is a production-ready version of tyrosine which will make it easier for your brain to create dopamine.




[image: image40.png]Leucine is the most potent muscle-building BCAA

Out of all 3 BCAAS, lewcine elicits the strongest anabolic response by potently activating
the nutrient sensing enzyme mTOR which directly enhances muscle protein synthesis
while preventing muscle protein breakdown resulting in muscle growth. Several scientific
studies highlight potent mTOR activation by the amino acid leucine. One study by Walker
et al. [4] showed that leucine consumption shortly after working out increased mTOR
activity leading to greater post-workout muscle protein synthesis as compared to an
exercised group that was not fed leucine. While another scientific inquiry by Pasiakos et
al. 5] demonstrated that consumption of leucine immediately after exercise specifically
enhanced muscle protein synthesis by as much as 33%.

Leucine consumption has also been shown to decrease muscle protein breakdown once
again by activating mTOR [6] which has the capacity to tun off the energy-sensing
enzyme AMPK. Inactivation of AMPK prevents its normal function of iniiating the
breakdown of protein into amino acids for energy in order to restore energy levels within
the cell when cellular energy is low. Altogather, the ability of leucine to robustly increase
muscle protein production while decreasing protein degradation increases muscle protein
levels resulting in considerable muscle hypertrophy.





[image: image41.png]AMPK can be seen as a 'catabolic’ lever. It induces beta-oxidation (fat burning), glucose oxidation
(carb usage), and enzymes/transporters in both pathways that aid in those two goals (increases
enzyme levels that decay glycogen and enzymes that get fatty acids ready for beta-oxidation;
primarily hormone-sensitive lipase. it also increases the uptake of both carbs and fats into cells from
the blood).

By these mechanisms, AMPK activators can serve as anti-obesity agents.

That being said, in the nature of being a 'catabolic’ lever it can also suppress protein synthesis. It
does not decay skeletal muscle per se, but it can reduce the efficacy of building it. Mice without
AMPK actually build muscle faster and bigger until they get the 'beetus.!'] Downregulating AMPK
actually increases the rates of muscle synthesis as well.[?]




[image: image42.png]The exact mechanisms of muscle protein synthesis inhibition are not exactly known, but once a
compound is discovered that inhibits AMPK's inhibition of MPS you can be sure it will be the 'next big
thing' to be thrown into a supplement stack for 'lean gains'.




https://examine.com/supplements/leucine/ 

[image: image43.png]Leucine is one of the branched chain amino acids, sometimes referred to as the main
BCAA. It is the most potent inducer of muscle protein synthesis on a molecular level, and
is ketogenic (produced ketones when metabolized)




[image: image44.png]TOR, or mammalian TOR (MTOR) is a protein complex that serves a pivotal role in
regulating cellular signalling. Leucine is able to activate one of the two complexes it
makes up, known as mTORc1 (c1 standing for 'complex one'). When mTOR is mentioned
in this article, it is shorthand for mTORc1 unless otherwise specified




[image: image45.png]Leucine is able to stimulate mTOR activity and its subsequent protein synthesis
signalling. Although Akt/PKB positively influences mTOR activity (so when Akt is
activated, it activates mTOR) leucine appears to work via a different pathway and
activate mTOR without affecting Akt. Regardless, anything that activates mTOR will then
activate p70S6K and then promote muscle protein synthesis




[image: image46.png]Leucine and/or its metabolites appear to increase intracellular calcium, similar to muscle
contractions, and the increase in calcium will activate proteins such as mTOR which then
induce muscle protein synthesis. Unlike muscle contraction, however, leucine likely does
this in all cells rather than localized to skeletal muscle




[image: image47.png]Leucine appears to initially promote glucose uptake into muscle cells for about 45
minutes, and then cuts itself off which reduces overall effects somewhat. The 'cut off' is
a negative feedback that normally occurs after mTOR activation. Isoleucine is better than
leucine at promoting glucose uptake due to less activation of mTOR




[image: image48.png]Leucine is known to stimulate insulin secretion from the pancreas, and appears to be
the most potent BCAA at doing this. On a equimolar basis (same concentration of the
molecule within a cell), leucine is approximately as potent as yohimbine but about two-

thirds as potent as glucose itself




[image: image49.png]The combined ingestion of leucine and protein with carbo-
hydrate in the recovery period from resistance exercise could
stimulate muscle protein synthesis in several ways. It provides
amino acids as precursors for muscle protein synthesis, and the
added leucine further increases plasma insulin concentrations
and could also directly stimulate protein synthesis. Leucine has
been shown to have the potential to affect muscle protein
metabolism by decreasing the rate of protein degradation (32),
most likely via increases in circulating insulin, and the phos-
phorylation of key proteins involved in the regulation of
protcin synthesis (23, 28, 37). The latter has been shown to
occur even in the absence of an increase in circulating insulin
concentrations. These studies indicate that leucine has the
ability to function as a nutritional signaling molecule that
modulates muscle protein synthesis and/or breakdown follow-
ing food intake. The stimulatory effect of leucine on protein
synthesis occurs at the level of translation initiation and in-
volves signaling through mammalian target of rapamycin
(MTOR) (24, 37). The protein kinase referred to as mTOR is
thought to serve as a convergence point for leucine- and
insulin-mediated cffects on translation initiation (24, 37). Max-
imal rates of protein synthesis rates probably require both
leucine and insulin signaling and the anabolic signal of resis-
ance exercise. However, under normal in vivo conditions, it is
impossible to discriminate between the effects of leucine and



[image: image50.png]insulin and resistance exercise (IGF-I and mechanogrowth
factor) on muscle protein synthesis, as all these signals are
substantially clevated in the CHO+PRO+Leu trial.

In conclusion, the combined ingestion of protein and leucine
with carbohydrate improves whole body protein balance during
recovery from resistance exercise compared with the ingestion
of carbohydrate or carbohydrate with protein. The combined
ingestion of both leucine and protein with carbohydrate aug-
ments postexercise mixed muscle protein synthesis compared
with the ingestion of only carbohydrate. The present data
indicate that the additional ingestion of free leucine in combi-
nation with protein and carbohydrate likely represents an
effective strategy to increase muscle anabolism following re-
sistance exercise.




[image: image51.png]The dietary EAA leucine (LEU), isoleucine and valine (identified as the branched-chain amino acids
(BCAA)) form a group of AAs primarily prevalent in skeletal muscle. LEU is of particular interest due to
the increasing evidence indicating the diverse roles of LEU and the specific regulatory role that LEU plays
in stimulation of muscle protein synthesis. LEU alters muscle protein synthesis by regulating the
translation initiation of several eukaryotic initiation factors (eIFAE, eIF4G) and ribosomal protein kinase
$6 (p7086)32. LEU furthermore functions s a nitrogen donor for the production of alanine and glutamine
(GLN) in muscle® and LEU s one of the relatively small number of AAs which are known to enhance
insulin secretion from the primary islet cells and p-cell lines®D. Previous studies have shown that infusion
of the amino acid LEU resulted in the strongest insulin increase compared to other AAs“2).




[image: image52.png]#1: Cheese (Parmesan)

Leucine 100g

Per ounce (28g)

Per cubic inch (10g)

3452mg (126% RDI)

967mg (35% RDI)

345mg (13% RDI)

Other Cheeses High in Leucine (%RDI per ounce):

Gruyere & Romano (32%), Swiss (30%), Fontina & Hard Goat's Cheese
(27%), Edam, Gouda & Tilsit (26%). Click to see complete nutrition facts.





[image: image53.png]#2: Soybeans (Roasted)

Leucine 100g Per cup (93g) Per 1/2 cup (479)

3223mg (118% RDI)|2997mg (110% RDI)|1499mg (55% RDI)

Other Soy Foods High in Leucine (%RDI per cup):
Natto (97%), Soy Flour & Tempeh (87%), Soybeans, boiled (85%), Miso
(83%), and Firm Tofu (68%). Click to see complete nutrition facts.





[image: image54.png]#3: Beef (Sirloin, grilled)

Leucine 100g Per fillet (115g) Per 30z (859)

3165mg (116% RDI)|3640mg (133% RDI)|2690mg (99% RDI)

Other Red Meats High in Leucine (%RDI per 3oz,
cooked): Lean Steak (98%), Beef Rib Eye (93%), Veal Leg (91%), Lamb
Shoulder (86%), Venison (85%), Veal Sirloin (84%), and Stewing Lamb
(82%). Click to see complete nutrition facts.





[image: image55.png]#4: Chicken (Breast, cooked)

Leucine 100g

Per breast (181g)

Per 30z (859)

2652mg (87% RDI)

4800mg (176% RDI)

2254mg (83% RDI)

Other Poultry High in Leucine (%RDI per 3oz,

cooked): Fat Free Ground Turkey (81%), Turkey Wings (78%), Chicken
Stewing Meat (77%), Turkey Breast (76%), Turkey Drumsticks (72%),
Chicken Wings & Chicken Drumsticks (71%). Click to see complete

nutrition facts.





[image: image56.png]#6: Seeds & Nuts (Pumpkin Seeds)
Leucine 100g Per cup (129g) | Per ounce (28g)
2419mg (89% RDI)|3121mg (114% RDI)|677mg (25% RDI)

§4 Other Seeds & Nuts High in Leucine (%RDI per
ounce): Sunflower Seeds (17%), Pistachio Nuts (16%), Sesame Seeds &
Almonds (15%), Chia Seeds (14%), Flaxseeds & Cashew Nuts (13%), and
Brazil Nuts (12%). Click to see complete nutrition facts.




[image: image57.png]#7: Fish (Tuna, cooked)

Leucine 100g |Per 1/2 fillet (154g) | Per 30z (85g)

2293mg (84% RDI)|3531mg (129% RDI)|1949mg (71% RDI)
Other Fish High in Leucine (%RDI per 3oz, cooked):
Wild Salmon (69%), Trout & Snapper (67%), Mackerel (66%), Salmon

(65%), Halibut & Tilapia (64%), and Pollock (63%). Click to see complete
nutrition facts.





[image: image58.png]#8: Seafood (Octopus, cooked)

Leucine 100g Per 30z (859) Per ounce (28g)

2099mg (77% RDI)|1784mg (65% RDI)|595mg (22% RDI)

Other Seafood High in Leucine (%RDI per 3oz,
cooked): Lobster (65%), Shrimp (61%), Crab (58%), Clams (56%),
Mussels (52%), and Crayfish (43%). Click to see complete nutrition facts.

#9: Peanuts

Leucine 100g Per cup (144g) | Per ounce (28g)

1812mg (66% RDI)|2609mg (96% RDI)|507mg (19% RDI)

% Peanut Butter is also High in Leucine (%RDI per cup):
Smooth Peanut Butter (146%), and Chunky Peanut Butter (144%). Click to
see complete nutrition facts.





Tyrosine
[image: image59.png]What Does Dopamine Do?

Now let’s take a look at how dopamine impacts your daily life.

Dopamine is your “motivation molecule.”

It boosts your drive, focus, and concentration.

It enables you to plan ahead and resist impulses so you can achieve your goals.
It gives you that “I did it!” lift when you accomplish what you set out to do.

It gets your competitive juices flowing and provides the thrill of the chase in all aspects of life —
business, sports, and love.

Additionally dopamine is in charge of your pleasure-reward system.

It allows you to experience feelings of enjoyment, bliss, and even euphoria.

Too little dopamine can leave you unfocused, unmotivated, lethargic, and even depressed.
Dopamine is so critical to motivation that dopamine-deficient lab mice lack motivation to eat.

Alarmingly, without dopamine, they will choose to starve even when food is readily available. (1)




https://bebrainfit.com/increase-dopamine/
[image: image60.png]Dopamine Deficiency Symptoms

If you are low in dopamine, you'll have little joy for life.

You'll be low on energy and motivation, and will often rely on caffeine, sugar, or other stimul:
to get through the day.

Here’s a list of the most common dopamine deficiency symptoms: (2)

lack of motivation

fatigue

apathy

procrastination

inability to feel pleasure
low libido
inability to connect with others

sleep problems

mood swings

hopelessness

memory loss

inability to concentrate

inability to complete tasks

engaging in self-destructive behaviors, especially addictions

Dopamine deficiency can also manifest as certain psychiatric disorders including depression,
attention deficit disorder (ADD), bipolar disorder, and addictions of all kinds. (3, 4)




[image: image61.png]If you want to elevate your dopamine level with food, you'll need to use a workaround.
Dopamine is made from the amino acid tyrosine which is commonly found in protein-rich foods.

Eating a diet high in tyrosine will ensure you've got the basic building blocks needed for
dopamine synthesis.

Here’s alist of foods, drinks, and spices known to increase tyrosine or dopamine directly:




[image: image62.png]all animal products
almonds

apples

avocados

bananas

beets

chocolate

coffee

fava beans

green leafy vegetables
green tea

lima beans
oatmeal

olive oil

oregano

peanuts

rosemary

sea vegetables
sesame and pumpkin seeds
soy products
turmeric
watermelon

wheat germ



[image: image63.png]Fava beans, also called broad beans, are one of the
few foods that contain 1-dopa, a direct precursor to
dopamine that is used to treat Parkinson’s disease.



[image: image64.png]Foods high in natural probiotics such as yogurt, kefir, and raw sauerkraut can also increase
natural dopamine production.



[image: image65.png]If you want to increase dopamine, there are some
foods you should avoid as well.

Eating a lot of saturated fat also decreases dopamine
receptor sensitivity. (15

Sugar has been found to boost dopamine, but this is
a temporary, unhealthy boost that is more drug-
like than food-like and ultimately contributes to
deficiency. (16)

And don’t reach for artificial sweeteners instead.



[image: image66.png]Aspartame decreases brain levels of both dopamine and serotonin, another important mood-
boosting neurotransmitter. (17)




[image: image67.png]L-tyrosine is the first dopamine supplement to consider.
This amino acid is the precursor to dopamine.

If you don’t get enough I-tyrosine in your diet, or your body doesn’t properly convert it, you won’t

be able to synthesize adequate dopamine.




[image: image68.png]Mucuna pruriens is a tropical legume that contains 1-dopa, a dopamine precursor.

Mucuna pruriens supplements are sold to enhance mood, memory, overall brain health, anti-
aging, and libido. (19)

This herb was found to work even better than levodopa medications for Parkinson’s, a disease
characterized by low dopamine levels. (20)

Curcumin is the main active ingredient in the spice turmeric.

It readily crosses the blood-brain barrier where it boosts levels of dopamine. (21, 22, 23)




[image: image69.png]Curcumin has been found to be as effective for treating depression as the popular antidepressant

Prozac. (24

‘When buying a curcumin supplement look for one that contains piperine, a compound found in
black pepper that increases curcumin absorption by a remarkable 2,000%. (25



[image: image70.png]L-theanine is a unique compound found in green, black, and white teas.

It increases levels of dopamine as well as serotonin and the relaxing neurotransmitter GABA
(gamma-aminobutyric acid). (29)




[image: image71.png]Bacopa Monnieri

Bacopa monnieri is a traditional Ayurvedic herb that’s been used for thousands of years as a
brain tonic to enhance memory, learning, and concentration. (28

\/Bacoga Supplements See Amazon.com for best selection and value

Bacopa is well recognized as an adaptogen, a substance that reduces the negative effects of stress.
(29)

It works in part by balancing dopamine and seratonin, while reducing levels of cortisol.




[image: image72.png]Also known as Brahmi, bacopa is used to treat a broad range of mind-
related health concerns, including Alzheimer’s disease, memory loss, anxiety,
attention deficit-hyperactivity disorder (ADHD) symptoms, epilepsy, and as
a general tonic to fight stress. Best of all, it has far less severe side effects
than the dangerous psychotropic drugs often prescribed today. People also
take bacopa to treat backache, joint pain, and sexual performance problems
in both men and women. (1)




[image: image73.png]PROS

Not addictive

Improves memory and
cognitive function

Shown to enhance brain
communication

Shown to support focus, attention,
learning and memory

Shown to improve anxiety Positively regulates dopamine
and depression and serotonin

Can cause upset stomach

CONS

For cognitive benefits bacopa

can take time to work. Studies

show improvements are much
better at 8-12 weeks than they Bacopa powder has a very
are at 4-6 weeks tter taste





[image: image74.png]How to Use Bacopa

Bacopa is available in several forms, including powder, capsule, tea
and syrup. According to the Alternative Medicine Review, recommended
daily dosages are: (12)

* 5-10 grams of non-standardized powder

* 8-16 milliliters of infusion

« 30 milliliters of syrup (Brahmi).

5-12 milliliters per day for adults and 2.5-6 milliliters per day for children

ages 6—

12 of a 1:2 fluid extract

200-400 milligrams in divided doses for adults and 100-200 milligrams
daily in divided doses for children of extracts standardized to 20

percent bacosides A and B

Stick with bacopa products that are organic or wild-crafted to reduce the
likelihood of contamination and GMOs.




[image: image75.png]And don't forget, in addition to treating ADHD, bacopa is an adaptogenic
stress reducer, anti-anxiety and antidepressant agent, memory enhancer,
Alzheimer's disease and dementia treatment, epilepsy treatment, chronic
pain minimizer, and blood pressure regulator — making it a safe, healthy
alternative to remedy and/or prevent a host of health issues.




[image: image76.png]Two Dopamine Supplements to Avoid

I hate to see people waste their money on supplements that don’t work as claimed, so here are
two I recommend skipping.

Phenylethylamine, also called PEA, is a naturally occurring compound that stimulates the
release of dopamine and norepinephrine.

But it’s pretty useless as a supplement.
Once it reaches your brain it has a half life of only 30 seconds. (29)

5-HTP (5-hydroxytryptophan) is an amino acid that’s commonly sold for depression,
anxiety, and insomnia.

\/Dupamine Boosting Supplements See Amazon.com for best selection and value

Some dopamine enhancing supplements contain 5-HTP as an active ingredient.
‘While 5-HTP boosts serotonin, it actually depletes dopamine. (40)

So skip any blend of supplements that contain 5-HTP if dopamine enhancement is your
objective.

And keep in mind that 5-HTP should never be taken for more than a few months regardless of
your reason for taking it.




[image: image77.png]Deficiencies of vitamin D, magnesium, and omega-3 essential fatty acids are surprisingly
common, and each can contribute to dopamine deficiency. (41, 42, 43, 44, 45, 46)

Vitamin B6 is an important co-factor that’s essential for dopamine synthesis. (47)




[image: image78.png]The antagonistic function of isoleucine and leucine on
muscle cell energy indicates independent consumption

Despite the limited capacity of isoleucine to trigger muscle protein synthesis and therefore
muscle growth relative to leucine [1] 2], isoleucine outperforms leucine when it comes to
supplying the muscle cell with energy from glucose. This occurs because isoleucine intake
increases the influx of glucose into the muscle cell and increases the rate at which
glucose is converted into energy within muscle [7 In contrast, leucine consumption only
increases glucose influx into the muscle cell. After that, glucose is then converted into
glycogen for energy storage instead of being immediately burned for energy [8].

The antagonistic effects of isoleucine and leucine on glucose metabolism within the
muscle cell indicates that co-consumption of these two BCAAs is likely unproductive and

should be avoided. On the other hand, the use of isoleucine and leucine at different times
should generate superior performance enhancement particularly if isoleucine use occurs

before training to maximize energy production and leucine use takes place post-workout

to increase the anabolic response to training.

Furthermore, the ability of isoleucine to convert glucose into energy within the muscle cell
plausibly contributes to the inhibitory effect that isoleucine has on insulin function as
higher energy levels from isoleucine consumption tend to inactivate certain isoforms of
the energy-sensing enzyme AMPK [9]. Inactivation of AMPK lowers the capacity that
AMPK has to augment the insulin signaling pathway resulting in a weaker overall insulin
response that reduces the capacity to pack on muscle mass.





[image: image79.png]Although extensive human testing has not been conducted yet, isoleucine can be seen as the BCAA
which mediates glucose uptake (into a cell) and breakdown (into energy) to a larger degree than
other amino acids and may serve a role as a hypoglycemic (in diabetics) or as a performance
enhancer (if taken preworkout in a carbohydrate replete state).




[image: image80.png]Isoleucine appears to promote glucose uptake into a cell, and this is independent (not
associated with) the two classical pathways of signalling via the insulin receptor or via
activating AMPK. It is possible that isoleucine is acting upon the same mechanism as
leucine to promote glucose uptake, but due to being unable to activate mTOR it does
not suppress itself




[image: image81.png]The increase of glucose uptake has been confirmed in rats with oral isoleucine and
appears to reach max efficacy at 450mg/kg in rats (human equivalent of 72mg/kg or, for
a 150Ib person, 10.8g)




[image: image82.png]Isoleucine does not appear to promote glycogen resynthesis or insulin secretion
(anabolic mechanisms of glucose metabolism) but may augment insulin-induced glucose
deposition




[image: image83.png]Leucine, secondary to signaling for muscle protein synthesis, can also suppress glucose
uptake into a cell after incubation for about an hour, since it may be stimulatory until it
suppresses its own actions. Valine has been noted to increase serum glucose more
rapidly in the body, suggesting either a faster negative regulation or just no promotion
of glucose uptake.




[image: image84.png]Adding BCAAs to the rat diet may not prevent serotonin synthesis in the brain, while
timed ingestion prior to physical activity (to ensure high levels in serum) has been noted
to be effective with isolated valine.




[image: image85.png]Isoleucine is known to promote muscular uptake of glucose.l?I7'172 The effects of isoleucine (which
can be examined in-depth on its respective page) appear to mostly be independent of the
mTOR/AMPK axis, fully dependent on PI3K/PKC, and possibly related to reducing gluconeogenesis of
fatty acids (producing less glucose would cause more to need to be taken up from the blood to meet
cellular demands).

Isoleucine is not known to increase glycogen synthesis!’! like leucine is”?! possibly due to glycogen
synthesis from amino acids being dependent on mTOR activation,!*I7?l which is the result of
leucinel®” and not isoleucine. )




[image: image86.png]Foods high in isoleucine include:
- Cottage cheese (dry) 2,475 mg/cup

- Cottage cheese (crmd) 1,769 mg/cup

- Fish & other seafoods 4,000-6,000 mg/lb
- Meats 1,500-6,000 mg/lb

- Poultry 2,000-4,500 mg/lb

- Peanuts, roasted w skin 3,000 mg/cup

- Sesame seeds 2,000 mg/cup

 Dry. whole lentils 2,500 mg/cup




[image: image87.png]Taking valine and leucine together negates any
positive impact on certain neurotransmitters within the
brain promoting sluggishness and fatigue while you
train

Although the BCAA valine doesn't effectively drive muscle growth [1] 2, it can improve
exercise performance by lowering production of the neurotransmitter serotonin during

by directly inhibiting transport of the serotonin-precursor tryptophan resulting in
adiminished conversion of tryptophan into serotonin [10]. Since serotonin tends to bring
about sluggishness and fatigue in the gym, the reduction in serotonin levels from valine
intake enhances performance. So, it seems pretty simple, take a handful of BCAAS
containing valine before your workout to lower serotonin levels and reduce fatigue and
youlll be good to go.

Well, unfortunately it’s not that simple. As it turns out, greater fatigue from exercise is
actually influenced more heavily by the ratio of serotonin to another neurotransmitter
dopamine [11] where higher serotonin to dopamine ratios increase fatigue. Thus, simply
taking BCAAs isn't going to effectively reduce tiredness because BCAAs do more than
simply lower serotonin. In fact, the BCAA leucine also prevents the uptake of the
dopamine-precursor tyrosine into the brain ultimately reducing dopamine production [12].
Of course, this would counteract any positive effect that valine might have by reducing
serotonin levels as the simultaneous reduction in dopamine levels would reestablish a
serotonin to dopamine ratio that promtes fatigue. So, once again the antagonistic
functions of BCAAS, in this case valine and leucine, reveals that co-ingesting them i
unproductive and they should be consumed separately with valine intake before exercise
to optimally hinder preworkout fatigue and leucine after training to induce relaxation that
promotes full recuperation.




[image: image88.png]Valine may increase insulin secretion, but it is fairly weak in doing so




[image: image89.png]Valine appears to promote glycogen synthesis in muscle cells, but to a lesser degree (about 61% as
potent) as leucine supplementation.!'?)




[image: image90.png]In isolation, there is currently no hugely significant benefit of valine supplementation that cannot be
replicated by either leucine or isoleucine supplementation (as the possession of a 'branched chain’
itself confers some bioactivity, but this is shared to a degree between all of the BCAAs). This may
simply be due to lack of evidence, as many time when valine is researched it is in studies that merely
want to test the effects of a branched chain amino acid (and valine is randomly used) and the
bioacitivies of valine just haven't been purposefully investigated much.

It seems to be more similar to leucine than it is to isoleucine, but the transient state of insulin
resistance occurs faster than with leucine (isoleucine causes glucose uptake) while the muscle
building effects of valine are likely less than both leucine and isoleucine.




[image: image91.png]Valine is an amino acid involved in curing metabolic and liver diseases.
Valine also plays a role in regulating absorption of other amino acids. High
valine foods include cheese, soybeans, beef, lamb, chicken, pork, nuts,
seeds, fish, beans, mushrooms, and whole grains. The recommended daily
intake for valine is 26mg per kilogram of body weight, or 12mg per pound.
A person weighting 70kg (~154 pounds) should consume around 1820mg
of valine per day. Below is a list of the top 10 foods highest in valine
with the %RDI calculated for someone weighting 70kg (154lbs). For




More or less same foods as Leucine!!

Tryptophan/Serotonin
[image: image92.png]Again, it is important to reiterate that serotonin can only be increased in the brain (or body, since 90% of the serotonin in the
body is in the intestinal system - accounting for the many gastro-intestinal “side effects” caused by the SSRI drugs) by eating the
proper food or supplementing the diet with the amino acid supplements L-Tryptophan and/or 5-HTP, along with various co-
factors that facilitate the metabolic process in the serotonin brain cell's manufacturing process. Adequate amounts of these co-
factors are best obtained by taking therapeutic doses of magnesium, zinc, folic acid, vitamins C and B6.

Unfortunately, of the amino acids in the protein foods we humans commonly consume, tryptophan is the scarcist one of them
all. The proteins that contain the most tryptophan include white meat, dairy protein, beans, egg whites, pumpkin seeds,
sunflower seeds, peanuts, lentils and bananas. The amounts of tryptophan in those foods still contain only a fraction of what are
found in the dietary supplements L-Tryptophan and 5-HTP. As an example, it would take 100 grams of pumpkin seeds to yield
the brain serotonin that could be derived from one 500 mg capsule of tryptophan or one 50 mg capsule of 5-HTP.

It needs to be noted that this basic brain science report about holistic mental health is for informational purposes only and is
not meant to be a prescription for any given person, especially for people who are already taking psychotropic drugs.




[image: image93.png]An important byproduct of tryptophan is BHTP (5-hyrdoxytryptophan),
which works in the brain and central nervous system to boost feelings of
well-being, connection and safety. It does this by increasing production of
one of the body’s main feel-good hormones, serotonin. (1) Serotonin is the
same calming chemical released when we eat certain comfort foods like
carbohydrates, which is why supplementing with tryptophan has been
shown to help control appetite and contribute to easier weight loss or
maintenance.
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[image: image96.png]Because of its ability to boost serotonin levels, 5HTP synthesized from
tryptophan, and consuming more L-tryptophan itself, has been used to help

treat numerous disorders, including:

sleep disorders

mood disorders like depression and anxiety
migraines and tension headaches

binge eating disorder

learning disabilities like ADHD

PMS and menopausal symptoms
fibromyalgia

and more




[image: image97.png]L-tryptophan is needed for the synthesis of niacin (vitamin B3) through its
role as a provitamin, and niacin is important for the conversion of
macronutrients in our diets (carbohydrates, proteins and fats) into useable
energy that supports the metabolism. Niacin/vitamin B3 is also crucial for
coghnitive functions, including the synthesis of important neurotransmitters
and enzymes that control our appetite.




[image: image98.png]According to the University of Michigan Health Department, the dosages
below are general guidelines for supplementing with tryptophan based on
your goals: (10)

for sleep disorders/insomnia: 1-2 grams taken at bedtime

for chronic pain or migraines: 2-4 grams per day in divided doses

for treating PMS or PMDD: 2—4 grams daily

for helping to alleviate depression or anxiety: 2-6 grams daily (it's best to
work with a doctor)

for lowering appetite and cravings: 0.5-2 grams daily




[image: image99.png]For the best results and strongest calming effects, combine the protein foods
below with a small serving of unrefined carbohydrates (like potatoes,
veggies, beans or even fruit) in order to help tryptophan cross the blood-
brain barrier, where it can boost serotonin levels.

Some of the foods that provide the most tryptophan and therefore help raise
5HTP/serotonin levels include: (12)




[image: image100.png]The Benefits of Exercise on Tryptophan Production

We now know that during exercise, tryptophan is released into the blood from a protein carrier called albumin. While the
larger amino acids are getting shunted off to hardworking muscle tissue, the brain’s molecular door is wide open for
tryptophan. The tryptophan floods in, converts to serotonin and - voila! - the exercise relaxes us and contributes to an
upbeat frame of mind. Exercise also releases endorphins, which are naturally occurring substances that mimic opiates. This
amplifies our feelings of relaxed well being.
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https://bebrainfit.com/serotonin-supplements/
[image: image102.png]The Types of Supplements that Increase Serotonin Naturally




[image: image103.png]Tryptophan

Tryptophan might seem like a logical serotonin supplement to try first since tryptophan is a

precursor of serotonin.

Tryptophan is an amino acid commonly found in protein-rich foods like animal products.

But since protein blocks serotonin synthesis, eating a meal containing protein will actually cause

both tryptophan and serotonin levels to drop.



[image: image104.png]However, tryptophan supplements can increase brain serotonin even though eating foods

containing tryptophan does not. (7)

Tryptophan supplements fell out of favor when a contaminated batch from Japan caused
thousands to fall ill in the 1980s.




[image: image105.png]5-HTP (5-hydroxytryptophan)

5-HTP could be considered as either an amino acid or herbal supplement.
It comes from Griffonia simplicifolia, an African woody shrub.

Griffonia’s seeds contain 20% 5-HTP. (8)

But we've put it in the amino acid category since it’s
so closely associated with tryptophan.

In the US, Canada, and the United Kingdom, 5-HTP
is sold as an over-the-counter supplement

for ADHD, anxiety, depression, fibromyalgia,
migraines, sleep disorders, and weight loss. (Q)

Elsewhere in Europe, it’s available as a prescription

drug. (10)

Unfortunately, this supplement’s usefulness for
depression may be more hype than substance.

A review of 108 studies on 5-HTP revealed that there is still no definitive evidence that it helps
depression. (11)




[image: image106.png]Tryptophan or 5-HTP? An Ongoing Debate

There’s an ongoing discussion in the natural health
community whether it’s better to take tryptophan or
5-HTP to increase serotonin levels.

Tryptophan more readily enters the brain, but 5-HTP
requires one less step to convert into serotonin.




[image: image107.png]We prefer tryptophan supplements not just because
studies have not conclusively found that 5-HTP helps
depression, but because 5-HTP is not intended for
long-term use.

While it’s increasing serotonin, it’s depleting other
neurotransmitters like dopamine and
norepinephrine. (12)

Within a few months, this inevitably causes a cascade
of negative side effects.




[image: image108.png]Vitamin B6 (pyridoxine)

Vitamin B6 must be present to facilitate conversion of either 5-HTP or tryptophan into
serotonin. (18)

Often 5-HTP or tryptophan supplements also contain B6 for this reason.

People suffering from major depression consistently have low blood levels of both vitamins Bg
and B12, both of which are needed for SAM-e to be utilized by the brain. (19)

Vitamin B9 (folic acid)

Folic acid deficiency will cause low serotonin levels.

It can act as an antidepressant, possibly by affecting serotonin receptors within the brain. (20




[image: image109.png]Vitamin C
Vitamin C is another serotonin cofactor that can act as a natural antidepressant. (23

One study found that participants who were given vitamin C reported feeling happier,
often within as little as one week. (24)

Vitamin C is also required to produce dopamine, norepinephrine and epinephrine —
neurotransmitters that boost physical and mental energy and feelings of reward and satisfaction.

Vitamin D



[image: image110.png]Vitamin D, the sunshine vitamin, may be the most
important “missing” vitamin for your brain and your
mood.

Deficiency is rampant, with an estimated 77% of
Americans not getting enough. (23)

Low levels are thought to be responsible for the
depression, known as the winter blues or seasonal
affective disorder, that many people feel in the



[image: image111.png]Vitamin D regulates the conversion of tryptophan into serotonin. (27)

If you spend most of your time indoors or live in the northern half of the US, vitamin D
supplementation is a must.




[image: image112.png]Magnesium

Magnesium is a mineral essential in over 600 different metabolic functions including nervous

system regulation. (28)
It has a direct effect on serotonin balance. (29

Patients treated with magnesium supplements have experienced rapid recovery from major
depressive disorder. (20)




[image: image113.png]Zinc
Zinc is another essential mineral with antidepressant properties. (33)
It’s normally present in high concentrations in the brain where it assists many brain functions.

It increases the uptake of serotonin in certain areas of the brain and shows potential as a
treatment for major depressive disorder. (24, 35)




[image: image114.png]L-theanine

L-theanine is a brain boosting amino acid found almost exclusively in black and green teas. (37)

It increase levels of serotonin and can make you more resilient to stress. (38)




[image: image115.png]It has the unique ability to increase alpha brainwave activity which puts you in a
similar brainwave state achieved during meditation. (29)

You can take I-theanine supplements or get it from drinking tea.




[image: image116.png]Omega-3 essential fatty acids
Omega-3 EFAs are found mainly in cold water fatty fish like salmon and mackerel.

They are one of the most important type of nutrients for overall brain health and function.
They’re essential for building healthy brain cells and promoting new brain cell formation. (40)

People with low serotonin levels commonly have low levels of omega-3 fats.



[image: image117.png]Two major components of omega-3s are DHA (docosahexaenoic acid) and EPA
(eicosapentaenoic acid) and both are involved with serotonin.

DHA makes serotonin receptors more receptive, while EPA increases the release of serotonin
from neurons. (41)



[image: image118.png]DHA is generally considered the most important of the omega-3s for brain function.

Low levels of DHA are linked to depression, bipolar disorder, schizophrenia, memory loss, and
Alzheimer’s. (42)



[image: image119.png]Probiotics

Probiotics are good bacteria found in fermented
foods like yogurt, kefir, and unpasteurized
sauerkraut.

They can help establish a normal balance between
good and bad bacteria in your intestines, and that is
surprisingly relevant to the health and function of

your brain.

An overabundance of bad bacteria in the gut is
called dysbiosis and creates toxic byproducts called
lipopolysaccharides.




[image: image120.png]Lipopolysaccharides have numerous negative effects on your brain including lowered serotonin

levels. (44)

Probiotic supplements can help if you don’t regularly eat fermented foods.

Lifestyle factors that mess up your gut flora balance include stress, alcohol, sugar, exposure to

toxins, and taking antibiotics or birth control pills. (45)





[image: image121.png]Curcumin

Curcumin is the active ingredient in the spice turmeric that has many brain boosting properties.

This compound increases levels of both serotonin and dopamine. (46)




[image: image122.png]Garcinia cambogia

Garcinia cambogia is a sour tropical fruit that’s used in traditional Asian cuisine.

Garecinia extract has become a wildly popular weight loss supplement that supposedly works by
decreasing appetite while increasing the body’s ability to burn fat. (49)

Studies show it’s minimally effective as a fat burner, but it does suppress appetite by increasing
serotonin levels. (50, 51)

It may also help with weight loss by improving mood which reduces emotional eating. (52

If you are taking an SSRI, do not take garcinia as this combination can lead to serotonin toxicity.

(53)




[image: image123.png]Too much BCAA intake provokes insulin resistance
potentially reducing muscle growth

Insulinis one of the most potent muscle-building hormones in the human body
possessing the ability to drastically increase muscle protein synthesis and enhance
muscle growth [13]. Insulin achieves this muscle building effect by binding to the insulin
receptor and setting off a cascade of signaling events that eventually activates the
enzyme mTOR triggering muscle growth [14]. Because of its potency, the insulin signaling
cascade is very sensitive to over stimulation where extraneous activation of the insulin
signaling pathway rapidly triggers negative feedback mechanisms ultimately resulting in
diminished muscle growth.

Interestingly, several studies have shown that BCAAs can over stimulate the insulin
signaling machinery resulting in reduced insulin signaling [15] [16] and ultimately insulin
resistance [3]. On the contrary, leucine consumption alone has been shown to actually
rescue insulin signaling deficiency [17] despite the strong influence that leucine has on
insulin secretion and signaling activity which, in theory, should have a propensity to
decrease insulin function via the previously mentioned negative feedback mechanism that
occurs with too much insulin signaling. Although the exact mechanism by which leucine
improves insulin function is not completely understood, it appears that leucine's strong
influence on muscle growth generates a large demand for energy as muscle tissue is very
active metabolically thus requiring considerable energy. As a result, leucine intake also
triggers the production of energy primarily by burning fat [18] [19]. The loss of body fat
augments the response to insulin signaling thus overcoming, to some degree, the
negative influence that leucine can have on insulin signaling via over stimulation.

In summary, the optimal use of BCAAs for performance enhancement involves more than
just simply consuming BCAAs before and after working out to boost muscle growth. The
correct use requires the proper timing of leucine, isoleucine, and valine intake to prevent
their antagonistic effects on each other thus maximizing the performance enhancing
effects of BCAA consumption. Moreover, the removal of any counteracting effects from
proper timing of BCAA intake further enhances the muscle-building effect by lowering the
effective dosage required for each BCAA which reduces the negative impact that
extraneous BCAA consumption can have on insulin-driven muscle growth.
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Beta Alanine

[image: image125.png]Beta-alanine is converted into the dipeptide carnosine (beta-alanyl-L-histidine) via the addition of a
histidine (L-histidine) amino acid group. Carnosine synthase, the enzyme responsible for this
transformation, was later identified as ATP-Grasp Domain-containing protein 1.7/ ATPGD1 is
expressed highly in skeletal muscle and to a lesser extent in the brain.[®! Carnosine is abundant in
skeletal muscle, but can also be found in the brain and the cardiac muscle. Its foremost role is to
maintain the acid base equilibrium (buffering H* ions), but it is also neuroprotective (a potential
treatment for autism!”)), anti-aging!'", antioxidant!'"), protective against glycation!'?, and it can
sensitize contractile muscles to calcium.[')




[image: image126.png]Since ATPGD1 is expressed highly in skeletal muscle, and since the availability of beta-alanine is the
limiting factor in carnosine synthesis, beta-alanine supplementation is highly effective at increasing
muscle carnosine stores.!'”1l'%] Beta-alanine increases muscle carnosine stores to a greater degree
than the same oral dose of carnosine (with the difference becoming nonsignificant with increasing
carnosine dose). This may be due to a higher percentage of ingested beta-alanine being devoted to
skeletal muscle,'”) as compared to ingested carnosine. Ingested carnosine cannot enter muscles
cells to a significant extent,'* but it can be hydrolyzed in vivo into its two substrates, beta-alanine
and histidine, which can enter muscles cells and there serve to synthesize carnosine.

Beta-alanine is created in the liver and excreted into the serum, where it can be taken
up by tissues expressing the ATPGD1 enzyme to create carnosine. Since beta-alanine
availability is the limiting factor in carnosine synthesis, beta-alanine supplementation
increases carnosine synthesis in these tissues.




[image: image127.png]Carnosine is hydrolyzed into its two substrates by carnosinase enzymes, one specific
(expressed in the liver and brain) and one non-specific (which may regulate excess levels
of carnosine).




[image: image128.png]As a rule, the availability of beta-alanine is the limiting factor in carnosine production.
Only in the case of an actual histidine deficiency does supplementing histidine increase
carnosine stores.




[image: image129.png]While elevated carnosine levels can be found in the serum of animals, humans seem to
rapidly hydrolyze ingested carnosine. Consequently, supplementing with beta-alanine
seems preferable to supplementing with carnosine.




[image: image130.png]Carnosine depletion appears to be associated with aging. Increasing carnosine stores
may attenuate the aging process.




[image: image131.png]Carnosine can reduce the rate of cellular aging in cultured fibroblasts.[*®*?] This anti-aging effect
may be due to carnosine’s ability to reduce the rate of telomere shortening, as was noted at 20 mM
in cultured human fibroblasts.l>") Alternatively, it may be due to carnosine’s ability to suppress post-
synthetic errors in protein metabolism, since cellular accumulation of altered proteins (damaged
protein byproducts in the cytosol) and the subsequent proteotoxic stress are strongly associated
with the aging process.[>1152)




[image: image132.png]Carnosine has also been implicated in reducing oxidative damage to lipids!’?®'l and proteins.[*?)
Carnosine could therefore reduce the aggregation of oxydized proteins in neural tissues.*?[>4]
Possibly via these actions, carnosine has shown benefit to motor functions in people with Parkinson’s
diseasel®”! and might aid in Alzheimer's disease.””!




[image: image133.png]Out of the multiple mechanisms of systemic buffering (including proteins and amino acids,
bicarbonate, and phosphates), carnosine contributes to intracellular buffering due to the imidazole
structure of its histidine residue.””) Large amounts of histidine dipeptides can be stored in cells with
no apparent adverse effects. Theses stores explain why the synthesis or intake of beta-alanine, not
histidine, is the rate-limiting step in the production of carnosine. The benefits of beta-alanine are
highly associated with how much beta-alanine and carnosine (two buffering agents) are presentin a
muscle cell prior to contraction.['%%)

Due to this buffering, beta-alanine can reduce acidosis without influencing oxygen uptake.'')
Although lactate (lactic acid) does not appear to inhibit muscular contraction per se, it is correlated.
This may be due to an accumulation of H* ions eventually inhibiting muscle contraction and
glycolysis.['%?) Many studies have noted that buffering acidity in vivo leads, via either direct or indirect
mechanisms, to increases in performance in short-term high-intensity exercise.'%*!




[image: image134.png]Beta-alanine may reduce the perception of fatigue during exercise to near-exhaustion,
and at least one study on elderly people suggests an improvement in neural function, as
well as a lower risk of falling.




[image: image135.png]8.3. Sodium Bicarbonate

Sodium bicarbonate (baking soda) has been investigated for its ability to improve performance via ar
H*-buffering mechanism similar to beta-alanine’s.

One 4-week study on men doing HIIT found that both beta-alanine (6.4 g/day) and sodium
bicarbonate (0.3 g/kg/day: two thirds with breakfast; one third 2 hours before testing) significantly
improved performance in isolation. Their combination appears to have additive effects, but those
failed to reach statistical significance.!'?’)

The anti-fatigue effects of sodium bicarbonate and beta-alanine are most likely additive.




ATP

[image: image136.png]Carbohydrates provide quick energy in an anaerobic environment (high-intensity exercise), while fats
provide sustained energy during periods of high oxygen availability (low-intensity exercise or rest).
The breakdown of carbohydrates, fats, and ketones produces ATP (adenosine triphosphate). When
cells use ATP for energy, this molecule is converted into adenosine diphosphate (ADP) and adenosine
monophosphate (AMP). Creatine exists in cells to donate a phosphate group (energy) to ADP, turning
this molecule back into ATP.[2122I[22124]

By increasing the overall pool of cellular phosphocreatine, creatine supplementation can accelerate
the reycling of ADP into ATP. Since ATP stores are rapidly depleted during intense muscular effort,
one of the major benefits of creatine supplementation is its ability to regenerate ATP stores faster,
which can promote increased strength and power output. Over 95% of creatine is stored in muscle at
a maximum cellular concentration of 30uM. Creatine storage capacity is limited, though it increases
as muscle mass increases.l””) A 70 kg male with an average physique is assumed to have total
creatine stores of approximately 120g.1°°) The body can store a lot more energy as glycogen in the
liver, brain, and muscles, 27128 and even more as fat.




[image: image137.png]Creatine is an energy substrate: a small peptide serving as a reservoir for high-energy
phosphate groups that can regenerate ATP, the main currency of cellular energy. An
increase in creatine intake (through food or supplementation) increases cellular energy
stores, promoting the regeneration of ATP in the short term. Stores are limited,
however, and glucose or fatty acids are responsible for ATP replenishment over longer
durations.




[image: image138.png]The amino acids glycine and arginine are enzymatically combined to form
guanidoacetate, which is then methylated to form creatine. Diseases associated with
errors in creatine synthesis can result in muscle disorders and mental retardation.




[image: image139.png]A suppression of creatine synthesis occurs when enough creatine is supplemented to
cover the vital needs (approximately 4g daily, 2g of which would have been synthesized).
This suppression may be beneficial to health, due to the inherent costs associated with
creatine synthesis.




[image: image140.png]Creatine is stored in the body in the form of creatine and as creatine phosphate, otherwise known as
phosphocreatine, which is the creatine molecule bound to a phosphate group.[*’! Creatine
phosphate is thought to maintain the ATP/ADP ratio by acting as a high-energy phosphate reservoir.
1411 The more ATP a muscle has relative to ADP, the higher its contractility is, and thus its potential
strength output in vivo.[*2I*] This pro-energetic mechanism also affects nearly all body systems, not
just skeletal muscle. (%) During periods of rest and anabolism, creatine can gain a phosphate group
through the creatine-kinase enzyme pathway, up to a cellular concentration of 30uM*°! to be later
used for quick ATP resupply, when needed.[41(4°]




[image: image141.png]Creatine and phosphocreatine surplus in a cell serves as an energy reservoir that can
protect cells during periods of acute stress, and may enhance cell survival secondary to
its bioenergetic effects.




[image: image142.png]Creatine is most commonly found in the basic form of creatine monohydrate, which is
the standard form and usually recommended due to the low price. It can also be
micronized to improve water solubility, or the monohydrate can be temporarily
removed to concentrate creatine in a small volume supplement. Neither alteration
changes the properties of creatine.




[image: image143.png]Creatine hydrochloride (Creatine HCl) is a form of creatine characterized by the molecule being
bound to a hydrochloric acid moiety. It is claimed to require a lower dosage than creatine
monohydrate, but this claim has not been tested.

Creatine hydrochloride likely forms into free creatine and free hydrochloric acid in the aqueous
environment of the stomach, which would mean it is approximately bioequivalent to creatine
monohydrate.

Creatine HCl is touted to require a lower dosage, but this has not been proven through
studies and seems unlikely, since the stomach has an abundance of HCl anyway and
creatine will freely dissociate with HCl in the stomach. Thus, both creatine HCl and
creatine monohydrate form free creatine in the stomach.




[image: image144.png]When creatine is absorbed it pulls water in with it, causing cells to swell. This “cell volumization” is
known to promote a cellular anabolic state associated with less protein breakdown and increased
DNA synthesis.[!%8I10%I0110] A increase in cellular viability assessed via phase angle (measuring body
cell mass!'"")) has been noted in humans during supplementation of creatine.[''?]




[image: image145.png]The increase in cellular swelling (water retention within the cell) per se appears to have a
positive influence on muscle cell growth, since the increase in swelling is met with the
activation of stress response proteins of the MAPK class, which then influences muscle
protein synthesis. These mechanisms do not involve the creatine kinase cycle.




[image: image146.png]Starvation increases creatine uptake into cells, but without appreciable conversion into
phosphocreatine. Because phosphocreatine is the energetically useful form of creatine
in the cell, starvation is not a viable means to increase the efficacy of creatine
supplmentation.




[image: image147.png]Exercise itself appears to stimulate creatine uptake into muscle, although reports have
been mixed. Given the positive effect of metabolic stress on CrT activity, it is also
possible that the more metabolically intense the exercise is on the tissue level, the more
creatine uptake is increased.




[image: image148.png]Creatine is vital for brain function, which has mechanisms to take up creatine, as well as
regulate its intake. Although the diet appears to be the major source of creatine (and
thus lack of dietary intake could cause a non-clinical deficiency) excess levels of creatine
do not appear to “super-load” the brain similar to muscle tissue. Due to kinetics, creatine
appears to be more “preventative” or acts to restore a deficiency in the brain. This is in
contrast to creatine effects in muscle cells, where it can affect performance substantially
on an acute timescale.




[image: image149.png]Creatine appears to have a “daily requirement” like a vitamin to maintain sufficient
levels, at or around 2g assuming a “normal” 70 kg male body.




[image: image150.png]A maintenance phase of 2g daily appears to technically preserve creatine content in
skeletal muscle of responders either inherently or after a loading phase, but in
sedentary people or those with light activity, creatine content still progressively declines
(although it still higher than baseline levels after six weeks) and glycogen increases seem
to normalize. This maintenance dose may be wholly insufficient for athletes, a 5g
maintenance protocol may be more prudent.




[image: image151.png]Creatine appears to be able to stimulate insulin secretion in vitro (isolated pancreatic
cells), but this does not appear to apply to oral creatine supplementation, since both
fasting insulin and the insulin response to a meal are unchanged.




[image: image152.png]A suppression of myostatin has been noted with supplementation of creatine, which is
not associated with GASP-1 (which normally suppresses myostatin). This theoretically
leads to an increase in muscle growth, since myostatin would suppress it.




[image: image153.png]The benefits of creatine supplementation appear to be more prominent when taken
closer to the resistance training workout than when compared to supplementation at
other times of the day. Currently, it seems this benefit applies equally to taking creatine
before the workout and/or after the workout.




[image: image154.png]Creatine may increase growth hormone secretion at rest while being able to blunt
exercise-induced growth hormone secretion somewhat. The blunting effect is small in
magnitude in maintenance and larger during loading. This is similar to the interactions
with arginine and growth hormone.




Citrulline
[image: image155.png]Citrulline can be produced by arginine by one of two mechanism, either directly via
arginine giving off a nitric oxide molecule (which is the path involved in the nitric oxide
cycle) or indirectly via arginine's conversion into ornithine (which is involved in the urea
cycle, sequestering ammonia)

1.3. Metabolism

Nitric Oxide

NITRIC OXIDE CYCLE




[image: image156.png]Citrulline per se is more of a byproduct of arginine metabolism (nitric oxide cycle) and of
ornithine metabolism (urea cycle), and merely gets converted back to arginine via
arginosuccinate. That being said, supplemental citrulline also beneficially affects
arginine and ornithine concentrations so their bioactivity is also relevant




[image: image157.png]Relative to arginine, citrulline is better absorbed in the intestines and may be a better
source of bodily arginine than arginine itself




[image: image158.png]Oral Citrulline supplementation can increase plasma urea cycle amino acids which
include citrulline itself (most drastic increase), ornithine, and arginine. Ornithine and
Arginine can reach up to a doubling or tripling with 5-10g citrulline supplementation and
then seems to be restricted from increasing further, while citrulline simply follows linear
dose-response patterns (more oral supplementation causing more serum citrulline)




[image: image159.png]Citrulline may deplete BCAA serum concentrations during exercise, but does not appear
to do this inherently at rest. There are also some interactions with glutamine, but
beyond that other amino acids do not appear to be affected




[image: image160.png]The majority of L-citrulline either floats in the blood passively or gets transported to the
kidneys for conversion into arginine. Due to this, most bioactivities of citrulline are
secondary to arginine ingestion




[image: image161.png]Approximately 83% of orally ingested citrulline appears to be taken up by the kidneys!*/Il*“ll>") where
it is converted into L-Arginine in the proximal tubules (via the enzymes arginosuccinate synthase and
arginosuccinate lyasel*%)); this conversion of citrulline into arginine (either from supplemental
citrulline or that produced as a byproduct of arginine creating nitric oxide) accounts for 5-15% of

circulating arginine but 60% of total arginine (the difference being due to the ability of arginine to be
incorporated into proteins)..' 251

The majority of L-citrulline either floats in the blood passively or gets transported to the
kidneys for conversion into arginine. Due to this, most bioactivities of citrulline are
secondary to arginine ingestion




[image: image162.png]Citrulline supplementation appears to reduce blood pressure and improve blood flow in
situations where blood flow is otherwise hindered or blood pressure higher than
normal, but citrulline does not have unidirectional reducing effects; it may be ineffective
in resting normotensive persons




[image: image163.png]Citrulline does appear to interact with ATP production (in a beneficial manner) via
increasing the efficiency of energy production, but it is unclear whether citrulline
increases aerobic or anaerobic energy metabolism (or both, depending on context)




[image: image164.png]Citrulline positively influences the mTOR pathway, but this does not appear to be
through direct activation like leucine does. If anything, citrulline normalizes suppressed
mTOR signalling




[image: image165.png]Citrulline appears to benefit weightlifting secondary to reducing fatigue from a
prolonged workout; it does not appear to be too effective on the first few reps
conducted




[image: image166.png]Has been noted to increase growth hormone concentrations, but this may require
physical exercise as a prerequisite. As such, it may be more correct to say citrulline
augments growth hormone release rather than directly induces it




[image: image167.png]Citrulline appears to have pro-erectile properties vicariously through arginine. It is likely
more potent than arginine at doing this due to having a greater bodily exposure to
arginine, but the preliminary evidence right now does not suggest that it is more potent
than the reference drug Viagra




[image: image168.png]Citrulline may positively mediate leucine's signalling through mTOR, which theoretically
suggests that they are synergistic. The application of the combination towards weight
lifters has not yet been investigated, so the synergism is currently just a hypothesis
rather than a demonstrated fact




[image: image169.png]Supplementing with reduced glutathione (GSH) alongside L-citrulline may extend the
half life of nitric oxide, potentially resulting in greater vasodilation compared to L-
citrulline alone.




[image: image170.png]Consequences of Proteins and Carbs

So what are the consequences of going on a high protein, low-carb diet.
Positives:

» Blood sugar levels improving dramatically
« Cholesterol levels dropping

« Triglycerides dropping

« Blood pressure improving

« Rapid weight-loss that will maintain as long as you stay on the diet.

Predicted Negatives:

Rapid weight gain. The moment you get off the low-carb diet (if you ever do), the
weight is likely to rebound just as rapidly as you lost it.

Bad breath from ketosis.

Constipation from lack of fiber.

Long term increase in the incidence of cancer -- particularly colorectal cancer.

Long term increase in the incidence of osteoporosis. (A byproduct of meat digestion
in the body is ammonia, which is highly toxic. Ammonia is converted by the liver into
a less toxic substance - uric acid. Because uric acid is still very acidic, high levels of
calcium (drawn from the bones) are required to balance out the excess acidity.
Hence there is a strong link between osteoporosis and excessive protein
consumption.)

Increased chances of liver damage because of the high levels of ammonia
accumulating in the liver.

Increased chances of kidney damage and adrenal failure, particularly if you don't
drink enough water to flush the byproducts of heavy protein consumption.

Estrogen build up resulting from hormones given to non-organic animals to promote
growth

Destruction of beneficial bacteria in the intestinal tract resulting from the large intake
of antibiotics associated with non-organic meat and dairy -- leading to digestive
problems and a compromised immune system.

Long term nutritional deficiency from packing your diet with nutritionally "light" foods
such as meat and dairy.





[image: image171.png]Bone Broth Benefits: Healing Amino Acids

Gelatin in bone broths contains “conditional” amino acids arginine, glycine,
glutamine and proline. These amino acids also contribute to stock’s healing
properties.

Conditional amino acids are those classified as nonessential amino acids
that are essential under some conditions. You don't produce them very well if
you are ill or stressed. Kaayla Daniel points out that unhealthy Western diets,
heavy on processed carbohydrates, low in quality grass-fed animal
products, and devoid of homemade soups and broths, make it likely that
these amino acids are chronically essential.

What do these conditional amino acids do? (17)



[image: image172.png]Arginine

* Necessary for immune system function and wound healing
* Needed for the production and release of growth hormone
* Helps regenerate damaged liver cells

* Needed for the production of sperm

Glycine

* Prevents breakdown of protein tissue like muscle

* Used to make bile salts and glutathione

Helps detoxify the body of chemicals and acts as antioxidant (18)

* Is a neurotransmitter that improves sleep and improves memory and
performance

Proline

* Helps regenerate cartilage and heal joints
* Reduces cellulite and makes skin more supple
* Helps repair leaky gut

Glutamine

* Protects gut lining
* Metabolic fuel for cells in small intestine
* Improves metabolism and muscle building




[image: image173.png]browning first. Add a bit of apple cider vinegar to your pot to help draw the
minerals from the bones.

Cooking suggestions

1. Place bones into a large stock pot and cover with water.

2. Add two tablespoons of apple cider vinegar to water prior to cooking. This
helps to pull out important nutrients from the bones.

3. Fill stock pot with filtered water. Leave plenty of room for water to boil.

4. Heat slowly. Bring to a boil and then reduce heat to simmer for at least six
hours. Remove scum as it arises.

5. Cook slow and at low heat. Chicken bones can cook for 24 hours. Beef
bones can cook for 48 hours. A low and slow cook time is necessary in
order to fully extract the nutrients in and around the bone.

6. You can also add in vegetables, such as onions, garlic, carrots and celery,
for added nutrient value.

After cooking, the broth will cool and a layer of fat will harden on top. This
layer protects the broth beneath. Discard this layer only when you are about
to eat the broth.




[image: image174.png]The digestion and absorption of Protein

‘You wake up this morning and eat and egg for breakfast. Let us follow the journey of this protein through the body.

The egg gets swallowed. Enzymes come in and break the protein into amino acids. The free amino acids recombine
various ways forming what is known as “specialised proteins”. Specialised proteins can turn into some things i.e.)
enzymes, antibodies, hormones. They also might end up as a structural protein., such as collagen which can occur
in connective tissue.

Large protein molecules break down in a few different ways.

Protein digestion starts in the stomach.

An enzyme called pepsin is the known protein-digesting enzyme of the stomach.

‘When pepsin acts on a protein molecule, it eliminates the bonds holding the protein molecule together.

These peptide bonds, once broken result in chains of amino acids that are linked together called “polypeptides”.
As polypeptides, they move into the small intestine for the completion of the digestion process.

In the small intestine, pancreatic enzymes by the name of trypsin, chymotrypsin, and carboxypeptidase finalise
this breakdown.

These proteins are introduced via the duodenum via the pancreatic duct.

These pancreatic enzymes are helped by additional enzymes that are located within the microvilli of the small
intestine.

The peptide bonds continue to be broken down therein resulting in what we fondly call “peptides”.

Peptides are two or more amino acids linked together. The enzymes will continue to break down polypeptides
and peptides into amino acids.

The amino acids are tiny and have the ability to absorb through the small intestine lining and enter back into
the bloodstream.

Digested nutrients leaving the digestive tract will route over to the liver before it enters the bloodstream. The
liver gets first dibs at the nutrients coming through the digestive tract.




[image: image175.png]A six-step process, starting with chewing, triggers a domino effect in firing
off mechanisms and secretions:

. Salivary amylase released in the mouth is the first digestive enzyme to
assist in breaking down food into its component molecules, and that
process continues after food enters the stomach.

The parietal cells of the stomach are then triggered into releasing acids,
pepsin and other enzymes, including gastric amylase, and the process of
degrading the partially digested food into chyme (a semifluid mass of
partly digested food) begins.

The acid also has the effect of neutralizing the salivary amylase, allowing
gastric amylase to take over.

After an hour or so, the chyme is propelled into the duodenum (upper
small intestine), where the acidity acquired in the stomach triggers the
release of the hormone secretin.

That, in turn, notifies the pancreas to release hormones, bicarbonate, bile
and numerous pancreatic enzymes, of which the most relevant are lipase,
trypsin, amylase and nuclease.

The bicarbonate changes the acidity of the chyme from acid to alkaline,
which has the effect of not only allowing the enzymes to degrade food, but
also bacteria not capable of surviving in the acid environment of the
stomach to break it down further.
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[image: image178.png]50100 litres of milk makes 87 litres of milk whey of this 0.55% by weight is whey protein,
87Kkg *0.55/100 = 0.4785 KG

therefore it takes (1.0 kg/ 0.478 times 100 litres of milk )

It takes 205.1 litres of milk to make 1 Kg of Whey protein,




[200Liters = 1KG Whey Protein (Around 80% Protein) + 25Kgs Soft Cheese or 12.5Kgs Hard Cheese] +/- 10%

[image: image179.png]‘Whey is the portion of milk left after cheese or casein is made. Whey is about 96% water
but contains some valuable protein, much lactose (milk sugar) and various dissolved salts.

Years ago, whey was dumped into streams. These streams became polluted as a result;
now, whey is processed into a range of dairy products.

Demineralised whey powder is made by removing dissolved salts and water.

‘Whey protein concentrate is made by very fine filtration of whey to concentrate the
proteins into a small volume which are then dried to a soluble powder.

‘Whey protein hydrolysates are made by digesting the protein concentrate with enzymes,
and then drying the resulting soup to a powder.

Milk mineral products are rich in calcium, which is extracted from the whey and then
dried.

All these products are sold as ingredients to food processing companies who use them to
make food products such as custards, confectionery, crab-sticks, sports drinks, baked
goods and yoghurts.




[image: image180.png]‘Whey is the by-product of cheese and casein manufacture, being what remains of the milk
once the cheese or casein is removed. Generally 100 L of milk produces about 12 kg of
cheese or about 3 kg of casein. In either case, about 87 L of whey is made as a by-product.




[image: image181.png]Table 1. Composition of milk, cheese whey and casein whey

% by weight Milk Cheese whey Casein whey
Fat 47 005 003
Lactose (milk sugar) 45 5.0 47
Casein protein 27 0.10 00
Whey protein 055 065 057
Minerals 0385 050 0.80
Minor components 020 030 050
Water 86.5 934 934
TOTAL 100.00 100.00 100.00





[image: image182.png]In a typical run of milk to cheddar cheese:

« 95% of the water goes into whey

* 96% of the lactose ends up in the whey

= 4% of the Casein (cheese protein) is drained and the rest becomes curd/cheese
« 93% of the WHEY proteins are in the whey

+ 50% of the salts and minerals are also lost to the whey

Depending on the process, you will eventually have the solid curd phase and a LOT of whey when finished. We have found that many
folks do just pour this down the drain, but if the whey is still SWEET, you are missing out on the RICOTTA that can be made in addition
to your batch of cheese. Even if the WHEY is ACID, it can have a lot of benefits.




Magnesium and Exercise
Some of the major functions that require magnesium are: 
· Protein synthesis

· Nerve function

· Blood sugar control

· Neurotransmitter release

· Blood pressure regulation

· Energy metabolism

· Production of the antioxidant glutathione
[image: image183.png](Men RDA 400 milligrams and Women RDA 310 milligrams a day,)




Benefit #1: Greater Strength
If you’re not optimizing your magnesium stores, you’re missing out on peak performance and may be leaving muscle gains on the table. Without magnesium, the enzymes that enable muscle protein synthesis are impaired, compromising recovery, hypertrophy, and strength.

Benefit #2: Better Hormone Balance
Healthy testosterone and balanced cortisol levels can make or break an athlete. Magnesium helps maintain this equilibrium by helping to free up testosterone so that it can work its magic in the body. It also allows for the metabolism of cortisol after hardcore workouts by reducing nervous system activation.

Benefit #3: Better Insulin Sensitivity & Body Composition
Magnesium is known as the mineral of insulin sensitivity. It helps your body metabolize carbs, while influencing the activity of hormones that control blood glucose levels. Robust magnesium creates a metabolic environment that will help you get superior muscle development and a leaner body composition in less time.

Benefit #4: Faster Recovery
Getting enough magnesium can accelerate recovery processes and aid sleep. Magnesium fights inflammation, raises antioxidant levels, and helps replenish energy stores in the muscle. It also calms the central nervous system, lowering heart rate and enabling restful sleep.

Benefit #5: Greater Power & Vertical Jump
Magnesium is necessary for the explosive movements, making it a key nutrient for athletes who want to enhance athletic performance. For example, volleyball players who took 350 mg of magnesium for 4 weeks increased vertical jump height by an average of 3 cm—a huge amount for trained jumpers!

http://www.thefuelnutrition.com/blog/top-five-athletic-performance-benefits-of-magnesium/ 
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[image: image185.jpg]MAGNESIUM OIL
FACTS & HISTORY

Despite it's name, magnesium oil is not actually an oil — the
name originated because of the oily texture when magnesium
chloride flakes are mixed with water
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[image: image186.jpg]MAGNESIUM OIL

BENEFITS & USES

Sports performance and workout recovery
Athletes need adequate magnesium levels to perform at
their best. Magnesium oil is also a natural muscle relaxant.

Migraine relief
Low levels of magnesium affect receptors and
neurotransmitters that cause migraine headaches.

Skin care

Magnesium breaks apart different fats and oils, and can
help aid in reducing skin oiliness. It also reduces
stress-related skin irritations such as acne and rosacea.

Regulates diabetes

Poorly controlled diabetes depletes magnesium
levels and has major implications in insulin
resistance.

Decreases hypertension
Magnesium supplementation helps decrease blood pressure
in patients suffering from hypertension.

Stress relief and general well-being
Magnesium aids neurological and physiological
processes when the body is under stress.

Sleep improvement
Magnesium works to relax GABA receptors in the brain and
nervous system.

HOW TO USE MAGNESIUM OIL

There are many forms of the oil available for purchase online that feature
various dosages and added minerals — it is also very easy to make at home

Once you start using magnesium oil, do so daily — it can
take time to increase magnesium levels

(3
S
&
=
@
@

Spray

« Spraying magnesium oil directly on the skin is
the most common application of the mineral

« Apply after a shower, when the skin is clear of
lotions or other oils

+Rubitin and leave to absorb for about 30
minutes

« The first few times applying magnesium spray
may result in some uncomfortable tingling

Massage
Massage promotes blood flow and will ultimately
maximize the absorption of magnesium oil

Sports Rub

Essential oils like wintergreen can be added to the
oil to create a more potent massage oil for sports
massages

Bath

Soaking in magnesium chloride diluted in a hot
bath can be a great alternative to direct
application

Foot Soaks
Soak feet or legs in warm water with magnesium
chloride

Deodorant
Mineral salts have been used for many years as a
natural odor blocker





Potassium and Exercise
[image: image187.png]What happens to potassium during exercise?

During exercise, potassium plays two critical roles in the form of sweat and the

processing of glycogen.

Sweating: When you sweat, you lose several electrolytes, including sodium,
potassium, magnesium and calcium. Notably, potassium concentration in sweat is
higher in hot environments even for individuals who are heat-acclimatized,
according to research conducted in the 1970s. “The potassium depletion in sweat,
even in acclimatized [individuals], is heavy and is likely to play an important role in
the causation of heat-iliness,” the research concludes. Intensity also affects sweat
rates: A study published in 2016 found that potassium losses in sweat increased

along with exercise intensity.

In order to keep physical performance output at a maximum, it is important to
replenish this lost potassium during exercise, especially if the time spent exercising
is three hours or more (such as in a marathon or long bike ride), or sooner if in a

hot environment.




[image: image188.png]Glycogen breakdown: Potassium is also essential to the process of breaking down
glycogen in the muscle cells, which helps fuel these cells as they contract
repeatedly during endurance exercise. As glycogen is broken down, the muscle
cells are depleted of potassium as it flows into the bloodstream before leaving the

body through urination or sweat.

Potassium blood concentratiol

: There is some debate in the exercise community
on the importance of measuring the concentration of potassium ions in the
bloodstream. As discussed above, when cells break down glycogen, they release
potassium into the blood. A few studies of athletes have found that during the
course of exercise, blood concentration of potassium does not change much. This
has led to an incorrect conclusion that potassium levels in the body do not change

much.

Instead, after potassium is released into the bloodstream, it is secreted through
sweat or urination, which keeps blood levels consistent. Potassium lost through
these methods is replaced by potassium secreted from the muscle cells — at the
detriment of the muscle cells. In other words, the bloodstream is just a step in
the process, and potassium levels in the blood do not correlate with

potassium levels in the muscle cells.




[image: image189.png]This process of depleting muscle cells of potassium is detrimental to exercise
performance over time. As potassium concentration in the cells lowers, there is
less available potassium to help with things like blood pressure or nerve
functioning. This can dramatically affect performance if not counteracted. Studies
of marathon runners (1970, Journal of Applied Physiology) have found that long
exercise results in greater amounts of potassium outside the cells, which can

contribute to cramping, bloating and general fatigue.

Potassium deficiency symptoms are nausea, slower reflexes, vomiting, muscle

weakness, muscle spasms, cramping, and rapid heart rate.




[image: image190.png]2. supports a Healthy Metabolism

Potassium is needed to maintain and even boost your metabolism
because it's partially responsible for breaking down carbohydrates, in the
form of glucose, from the foods we eat and turning them into useable
energy. Additionally, potassium helps the body to use amino acids in order to
form proteins that build muscle.

Following exercise, many athletes choose to consume potassium-rich foods
like orange juice, a banana or a potato in order to replace the potassium lost
during exercise. Potassium can also help balance minerals within the body
that are important for growth and maintenance of both muscles and bones.




[image: image191.png]3. Prevents Muscle Spasms and Pain

By balancing fluid levels, potassium helps the muscles to relax, so low
potassium can result in muscle spasms, cramps and general pains. Because
of how it's used to help breakdown carbs and proteins that muscles rely on
for energy and repair, low potassium can also cause a breakdown of muscle
mass, fatigue, trouble exercising and can even possibly contribute to welght
gain.




[image: image192.png]Nerve functioning: Potassium — when broken down into the bloodstream — is
an electrolyte, meaning it contains an electric charge. This aspect of potassium
helps polarize cells, which is essential to conduct nerve signals, as these signals are

electrical impulses sent through the body.

Glycogen and fluid management: Another key function of potassium is fluid
management in the bloodstream and cells. Both sodium and potassium levels
contribute to blood pressure, and the process of balancing fluid throughout the
body is depended on having the right ratio of each electrolyte. Potassium, which is
primarily intracellular, works with sodium, which is primarily extracellular, to move

water, glycogen and waste products through the cell walls.




http://saltstick.com/2017/05/24/potassium-important-exercise-performance/
https://draxe.com/low-potassium/ 

[image: image193.jpg]RECOMMENDED DAILY

INTAKE OF POTASSIUM
& TOP 12 FOODS

The Food and Nutrition Center of the Institute of Medicine recommends these
dietary intakes for potassium:

Infants 0-12 months
Children 1-8 years

Teens 9-18 years

Adults age 19 and older,
men & women

Women who are pregnant or
breastfeeding

Percentages based on the recommended daily value of 4,700 ma. for adult men and women:

WHITE BEANS LIMA BEANS AVOCADO
1 cup cooked: 1 cup cooked: 955 mg. 1 whole: 690 mg.

1,004 mg.

BROCCOLI SWEET POTATO BANANAS
1 cup cooked: 458 mg. 1medium: 438 mg. 1medium: 422 mg.

SALMON SARDINES
302:416 mg. 1can/3.75 grams:

GRAPEFRUIT RAW MILK GRASS-FED BEEF
1 whole: 354 mg. 1 cup: 260 mg. 30z:237mg.

Dr. Axe
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POTASSIUM-RICH

Avocado
1 whole: 1067 mg

Spinach
1 cup cooked: 839 mg

Wild-Caught Salmon | DV
% filet: 772 mg

Pomegranate
1 whole: 600 mg

White Beans
% cup: 502 mg

Acorn Squash
1 cup: 896 mg

Sweet Potato
1 large: 855 mg

Dried Apricots
% cup: 756 mg

Coconut Water
1 cup: 600 mg

:ELELE]
1 large: 487 mg





Nuts
[image: image195.png]Sesame Seeds, dried

(Note: "--" indicates data unavailable)

?ég’-jogug) Gl: very low

BASIC MACRONUTRIENTS AND CALORIES

nutrient amount ERIDY

(%)

Protein 6.38 g 13

Carbohydrates 8.44¢g 4

Fat - total 17.88¢g -

Dietary Fiber 4259 17

Calories 206.28 1"





[image: image196.png]Pumpkin Seeds, dried, shelled

(Note: "--" indicates data unavailable)
0.25 cup .
(32.25 g) Chlod
BASIC MACRONUTRIENTS AND CALORIES

nutrient amount D':,,Z?v
Protein 9.75¢g 20
Carbohydrates 3.45¢g 2
Fat - total 15.82¢g -
Dietary Fiber 1949 8
Calories 180.28 10





[image: image197.png]Flaxseeds, ground, raw

(Note: "--" indicates data unavailable)

20D IES Gl: very low

(14.00 g)

BASIC MACRONUTRIENTS AND CALORIES

nutrient amount ERIDY

(%)

Protein 2569 5

Carbohydrates 4049 2

Fat - total 590¢g -

Dietary Fiber 3.82¢g 15

Calories 74.76 4





[image: image198.png]Sunflower Seeds, dried

(Note: "--" indicates data unavailable)
0.25 cup .
(35.00 g) Cllow
BASIC MACRONUTRIENTS AND CALORIES

nutrient amount D':,,Z?v
Protein 7279 15
Carbohydrates 7.00g 5]
Fat - total 18.01g -
Dietary Fiber 3.01g 12
Calories 204.40 1"





[image: image199.png]Almonds, sliced, raw
indicates data unavailable)

Gl: low
BASIC MACRONUTRIENTS AND CALORIES
nutrient amount ERIDY
(%)
Protein 488¢g 10
Carbohydrates 498¢g 2
Fat - total 1.37g -
Dietary Fiber 281g 1"
132.25 7

Calories





[image: image200.png]Cashews, raw

(Note: "--" indicates data unavailable)
0.25 cup .
(40.00 g) Cllow
BASIC MACRONUTRIENTS AND CALORIES

nutrient amount DI:,I/:I;)V
Protein 7299 15
Carbohydrates 12.08 g 5
Fat - total 17.54 g -
Dietary Fiber 1.32¢g 5
Calories 221.20 12





[image: image201.png]Walnuts, English, dried pieces

(Note: "--" indicates data unavailable)

?3'3_503”5 clilox

BASIC MACRONUTRIENTS AND CALORIES

nutrient amount PRy
(%)

Protein 4579

Carbohydrates 4119

Fat - total 19.56 g -

Dietary Fiber 2.01g 8

Calories 196.20 1"





[image: image202.png]Substances that impair iron absorption:

Medications that reduce the amount of acid in the stomach such as antacids or proton pump inhibitors can lead
to hypochlorhydria (low stomach acid) or achlorhydria which s the complete absence of stomach acid.



[image: image203.png]Calcium (like iron) is an essential mineral, which means the body gets this nutrient from diet. Calcium s found in
foods such as milk, yogurt, cheese, sardines, canned salmon, tofu, broccoli, almonds, figs, tumip greens and
thubarb and is the only known substance to inhibit absorption of both non-heme and heme iron. Where 50
milligrams or less of calcium has little if any effect on iron absorption, calcium in amounts 300-600 milligrams.
inhibit the absorption of heme iron similarly to nonheme iron. One cup of skimmed milk contains about 300
milligrams of calcium. When calcium is recommended by a healthcare provider, as is often the case for women
trying to prevent bone loss, these supplements can be taken at bedtime. Calcium supplements are best taken
with vitamin D and in a citrate rather than carbonate form.



[image: image204.png]Eggs contain a compound that impairs absorption of iron. Phosphoprotein called phosvitin is a protein with a
iron binding capacity that may be responsible for the low bioavailability of iron from eggs. This iron inhibiting
characteristic of eggs is called the “egg factor’. The egg factor has been observed in several separate studies.
One boiled egg can reduce absorption of iron in a meal by as much as 28%



[image: image205.png]Oxalates impair the absorption of nonheme iron. Oxalates are compounds derived from oxalic acid and found in
foods such as spinach, kale, beets, nuts, chocolate, tea, wheat bran, rhubarb, strawberries and herbs such as
oregano, basil, and parsley. The presence of oxalates in spinach explains why the iron in spinach is not
absorbed. In fact, it reported that the iron from spinach that does get absorbed is probably from the minute
particles of sand or dirt clinging to the plant rather than the iron contained in the plant



[image: image206.png]Polyphenols are major inhibitors of iron absorption. Polyphenols or phenolic compounds include chlorogenic
acid found in cocoa, coffee and some herbs. Phenolic acid found in apples, peppermint and some herbal teas,
and tannins found in black teas, coffee, cocoa, spices, walnuts, fruits such as apples, blackberries, raspberries
and blueberries ll have the abiliy to inhibit iron absorption. Of the polyphenols, Swedish cocoa and certain teas
demonstrate the most powerful iron absorption inhibiting capabilties, in some cases up to 90%. Coffee is high in
tannin and chlorogenic acid; one cup of certain types of coffee can inhibit iron absorption by as much as 60%.
These foods or substance should not be consumed within two hours prior to and following your main iron-rich

meal



[image: image207.png]Phytate is a compound contained in soy protein and fiber. Even low levels of phytate (about 5 percent of the
amounts in cereal whole flours) have a strong inhibitory effect on iron bioavailability. Phytate is found in walnuts,
almonds, sesame, dried beans, lentils and peas, and cereals and whole grains. Phytate compounds can reduce

iron absorption by 50 to 65 percent.




[image: image208.png]Iron-fortified foods really can help. Iron-fortified cereals--consumed with vitamin C--
can be an effective way to improve your child’s iron status. So can iron-fortified soy
sauce (Chen et al 2005).

Cooking with iron cookware can add iron to your diet, particularly if you cook acidic
foods at high temperatures (Kuligowski and Halperin 1992).




[image: image209.png]+ consuming iron rich foods in combination with sources of vitamin C (like citrus
fruits, peaches, papayas, sweet red peppers, berries, broccoli, and peas)

+ adding meat to meals rich in iron

+ avoiding the consumption of high levels of calcium (>40 mg) during meals
that are intended to boost iron levels




[image: image210.png]Ashwagandha Adrenal Rejuvenation

Ashwagandha has also been proven effective in supporting adrenal function
helping you overcome adrenal fatigue and chronic stress.

Your adrenal glands are endocrine glands that are responsible for releasing
hormones (cortisol and adrendline) in response to stress on your body.

If your adrenals are overtaxed due to an overabundance of emotional,
physical and mental stress, it can lead to a condition known as adrenal
fatigue. As you can see from this chart below, if your adrenals become
exhausted it can also disrupt your other hormones, including progesterone,
which can cause infertility and lower DHEA — which can cause you to age
faster.

Adrenal Glands

Adrenaline & Aldosterone
Norepinephrine ! c

o¥  cholesterol 4 %,
S %

g N
U™ Pregnenolone % %
S AN
R, . S, %,

o DHEA &%
Progesterone y e
Testosterone

Progesterone is stolen
10 make cortsol

Cortisol Estrogen




[image: image211.png]Increases Stamina and Endurance

Studies have shown that ahswagandha can boost endurance during
physical activity by sharpening brain function and reducing bodily pain. Due
to its positive calming, yet energizing, effects on the brain and ability to lower
stress hormones, ashwaganha showed improvements in concentration,
motivation, and stamina in conducted studies.

One particular study found that when lab rats were given ashwagandha,
they actually were able to swim twice as long compared to the same type of
rats that were not given the supplements (4). Researchers believe that
similar effects take place in humans due to the extract's ability to balance
adrenal hormones that are involved in physical activity. The extract was also
shown to reduce bodily pain in the muscles and joints while at the same
time keeping energy levels more steady, which is another reason why it
could be a promising supplement for athletes, or for those who find it difficult
to be physically active due to pain.
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ASHWAGANDHA: THE COMPLETE HERBAL GUIDE

HEALTH BENEFITS
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[image: image213.png]Ashwagandha Dosage

As you can see, ashwagandha is an adaptogenic superstar that can have
some tremendous health benefits. | recommend supplementing with 500mg
1-2x daily along with following a diet high in healthy fats, protein, and fiber as
well as removing grains and sugars from your diet.

These dietary changes along with supplementing with ashwagandha can
help you see great results in aging slower, reducing stress, balancing
hormones, boosting energy, and improving neurological health.




[image: image214.png]7. Blood Pressure Regulator

A recent animal study showed that bacopa might increase the human
body’s utilization of nitric oxide and encourage vascular muscle function, two
benefits that positively influence normal blood pressure. The Journal of
Ethnopharmacology study concludes that some Bacopa

‘monnieri ingredients could be effective at reducing high blood pressure.

(10)




[image: image215.png]—— BENEFITS CAN HELP —
BURN & BEAT




[image: image216.png]1. Burn More Belly Fat with Rhodiola

One of the many incredible characteristics of rhodiola benefits is that it helps
your body burn stored fat as fuel. Rhodiola contains an active compound
called rosavin that has been proven to trigger a fat burning response in your
body.

Rosavin works by stimulating an enzyme called hormone-sensitive lipase
which has the ability to breakdown fat that is stored in adipose tissue (belly
area). Also, human clinical studies found that if you combine taking rhodiola
extract with doing moderate exercise the breakdown of belly fat increases
even more.

A controlled placebo study done on 130 overweight patients at Georgian
State Hospital showed that taking rhodiola rosea extract daily led to a
mean welght loss of 19 pounds (11% reduction In body fat), compared to
only 8 pounds of loss by the placebo group eating the exact same low
calorie diet1

We all know that exercise especially interval exercise like burst training can
increase fat loss, but if you want an edge taking rhodiola along with exercise
can accelerate your weight loss efforts.




[image: image217.png]2. Increase Your Energy and Athletic Performance

Rhodiola can increase your stamina and endurance by increasing your red
blood cell count. Red blood cells (RBC) carry oxygen to muscles, and having
a higher count can dramatically improve an athlete’s performance and
delay fatigue. Rhodiola benefits work by boosting EPO also known as
erythropoetin which stimulates RBC production.

According to a study published in the International Journal of Sports Nutrition
and Exercise Metabolism in 2004 rhodiola has anti-inflammatory benefits to
cause rapid recovery of muscles and improved endurance.2

Another study performed on rats found that supplementing with rhodiola
could increase endurance by allowing the animals to swim 25% longer. The
improvements happened because rhodiola was found to increase synthesis
of ATP which is essential for cellular energy.3

But you don’t have to be an athlete to experience the benefits of
rhodlola. Whether you're a stay at home mom, business executive, or
student rhodiola has been shown to increase workplace performance and
the decrease the effects that a lack of sleep and rest can have on your
body.4

According to author and naturopathic physician Tori Hudson, he prescribes
rhodiola to his patients for several reasons including: adrenal fatigue, chronic
fatigue, reducing recovery time from workouts and enhancing athletic
performance.

So if you are looking for a natural way to boost energy and increase athletic
performance rhodiola may be for you.



[image: image218.png]3. Lower Cortisol

Rhodiola can calm your body when your system goes into a “fight or flight”
mode from everyday stressors. When the hormone cortisol stays high for a
long period of time from emotional or physical stress it can cause your body
to experience:

lowered blood glucose response
abdominal weight gain

thyroid issues

hormone imbalance

decreased memory

weakened immunity

Otagran 2
Rhodiola Rosea Effects on the Heart
During Emotional and Physical Stress

« Stress Response System
drenal Gland Heart —>- — Risk of Tachycardia  Arthythmia
— release of NE
— relase of Epinephrine

« Sympathetic/Parasympathetic System
Balances $/7 Ioput —e - Heart e Improves
+ Parasympathetic HeartRate ariabilty
— sympathetic Energy Efficiency and Reserves

« Direct Effects of Rhodiola Rosea on the Heart

Neurotransmitters: — NE,— DA
+ Cellular Energy Production: + ATP, + Creatine Phosphate, — CAMP.

Ok = copanine, ATP = sdenosine tripnosprate,
Sdenoiine nonophoshite. + 2

By keeping cortisol levels balanced you are improving your health in multiple
ways especially when it comes to anti-aging. When cortisol levels are high
for long periods it will cause you to age faster and can leave you exhausted.
©One of the main reasons people turn to adaptogenic herbs like rhodiola is
to help balance cortisol levels to slow the aging process and look and feel
their best.5




[image: image219.png]Rhodiola supplementation

Rhodiola is gaining a reputation as one of the most powerful herbs to
support anti-aging, fat burning, increased energy, focus and improved
mood.

The recommended supplemental dose of rhodiola rosea extract with rosavin
is around 250-500mg 2x daily taken 15 minutes before meals.




[image: image220.png]What Is CoQ10?

The name may not sound very natural, but CoQI0 is in fact an essential
nutrient that works like an antloxidant in the bodly. In its active form,

it's called ubiquinone or ubiquinol. It's synthesized within the body naturally
and used for important functions, such as supplying cells with energy,
transporting electrons and regulating blood pressure levels. (1) The reason
it's not considered to be a “vitamin® is because all animals, including
humans, can make small amounts of coenzymes on their own even without
the help of food.




[image: image221.png]How CoQ10 Works:

To sustain enough energy to perform bodily functions, inside our cells tiny
organelles called mitochondria take fat and other nutrients and turn them
into useable sources of energy. This conversion process requires the
presence of CoQI0.

As a “‘coenzyme,” CoQIO also helps other enzymes work to digest food
properly.

CoQI0 is not only necessary for producing cellular energy, but also for
defending cells from damage caused by harmful free radicals.

Coenzyme QIO can exist in three different oxidation states, and the ability in
some forms to accept and donate electrons is a critical feature in its
biochemical functions that cancel out free radical damage.

As a powerful antioxidant, CoQI0 can increase absorption of other
essential nutrients. It's been shown that it helps recycle vitamin ¢ and
vitamin E, further maximizing the effects of vitamins and antioxidants that
are already at work in the bodly.

Although the body has the ability to make some CoQIO0 on its own,
production naturally declines as we age — just when we need our cells to
help defend us most. This means we can all benefit from consuming more
CoQI0, both naturally within from our diets, and also from high-quality
supplements.




[image: image222.png]1. sustains Natural Energy

CoQI0 plays a role in “mitochondrial ATP synthesis,” which is the conversion
of raw energy from foods (carbohydmles and fats) into the form of energy
that our cells use called adenosine triphosphate (ATP). This conversion
process requires the presence of coenzyme Q in the inner mitochondrial
membrane. One of its roles is to accept electrons during fatty acid and
glucose metabolism and then transfer them to electron acceptors. (3) The
process of making ATP has many benefits, from preserving muscle mass to
helping regulate appetite and body weight.




[image: image223.png]Top 5 Foods for Athletic Performance

1. Coconut Oil

The first food you should add in to increase athletic performance is coconut,
especially coconut oil. It turns out that one of the many coconut oll uses is
helping produce energy for performance. Coconut oil contains medium-
chain triglycerides, and your body can actually not just burn sugar and fat
for energy but also coconut. It's why triathletes and marathon

runners are starting to consume more coconut oil. So start using coconut oil
in your cooking and coconut milk in your smoothies.

2. Chia Seeds

The second superfood that can increase athletic performance are chia
seeds. The benefits of chla seeds were known by Aztec warriors as warriors’
food or runners’ food. In fact, the Aztec warriors carried a little pouch on their
side, and they would consume a tablespoon of chia. They said one
tablespoon of chia seeds was worth a day’s energy. There's also great
studies out of the Journal of Strength and Conditioning on this, including how
it's a new way of carbohydrate loading.

Confused about how to consume these energy boosters? Try one of these
chia seed recipes. For example, add one tablespoon of chia seeds to a
morning smoothie, or you can also have some chia with some honey and
eat it as a snack between workouts.



[image: image224.png]3. Quality Protein

The third food you should consume that's going to help increase athletic
performance and recovery is getting a good quality protein, especially a
whey or collagen protein. You know protein benefits, including whey protein
benefits, include helping to build muscle and burn fat; plus it's vital for
recovery, yet most athletes surprisingly don’t get enough protein.

So it's key to add a good quality, natural, organic type of whey protein — not
one that has all those artificial sweeteners in it — as well as get plenty of
good quality protein foods, like grass-fed beef, organic chicken and turkey.
These are some of the most essential, best foods for athletes.

4. Berries

The next superfood you need to be getting in to increase athletic
performance are more high-antioxidant foods and specifically
antioxidant-rich berries. The health benefits of blueberries, strawberries,
raspberries, go]i berrles, etc., include having the highest levels of
antioxidants among fruits. Antioxidants absolutely help with cellular
regeneration, healing muscular tissue and recovery after exercise.

5. Coconut Water

The fifth superfood you've got to be getting to increase athletic performance
is coconut water. Coconut water Is food for you because it's packed with
potassium and electrolytes. It's actually known as “nature’s Gatorade.” So if
you want to recover faster and increase athletic performance, add in some
of nature’s Gatorade by drinking more coconut water — also known as
‘coconut juice.
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GRASS-FED
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BONE
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(& OTHER BEANS)

1CUP:
15 GRAMS

%2 CUP:
15 GRAMS

EGGS
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[image: image227.png]Increase Growth Hormone (GH) Production

The body makes growth hormone via the pituitary gland. This naturally
occurring hormone decreases in production after the age of forty, especially
in men. Low GH levels are to blame for many signs of aging. Human Growth
Hormone is known as your anti-aging hormone where if Cortisol levels are
high it is known as the aging hormone. So if you want age slower and feel
younger you must keep GH high.

signs of sluggish GH Production

* Decreased muscle mass
* Increase in fat
* Loss of energy
* Decreased Mental Clarity

There are effective, all natural ways to increase your body's production of GH.
One of the best ways is with what you eat. Focus on getting certain types of
nutrients into your body everyday. You'l feel stronger and younger in no time.

Nutrients Needed for Increased GH Production

* Protein

* Glutamine
* L-Arginine
* Choline

* Niacin




[image: image228.png]Build Muscle, Joint & Immune Health with




https://draxe.com/glycine/ 

[image: image229.png]While you may not be familiar with the term specifically, you use glycine
every day to strengthen your body and, frankly, allow it to work properly.
This amino acid is essential for many different muscle, cognitive and
metabolic functions. It helps break down and transport nutrients like
glycogen and fat to be used by cells for energy, and in the process, it
supports strong immune, digestive and nervous systems.
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ON GLYCINE

Glycine is the second most
widespread amino acid
found in human enzymes
and proteins, which is why it
has roles in nearly every part
of the body.

@ Of the proteins in the
body, it's concentrated
in collagen (the most
abundant protein in
humans and many
mammals) and also
gelatin (a substance
Some of th.e made from collagen).
most attractive
attributes

include promoting better

muscle growth, healing
the lining of the Gl tract,
and slowing down the
loss of cartilage in
joints and skin.

While high-protein foods
contain some glycine,
the best sources —
collagen and gelatin —
can be hard to get. These

People who are ill, proteins are not found in
recovering from surgery, most cuts of meat and
taking medications that instead are obtained
hinder certain metabolic from consuming parts of
processes or who are animals that today most
under a lot of stress can people throw away: skin,
all use extra glycine for bones, connective tissue,
recovery. tendons and ligaments.
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GLYCINE USES
1,

PROMOTES MUSCLE
GROWTH

Glycine is used during the biosynthesis of
creatine, which provides muscles with a
direct source of fuel to repair damage and
grow back stronger.

2]

REPAIRS AND PROTECTS
JOINTS AND CARTILAGE

Approximately one-third of collagen is
composed of glycine, and collagen is
crucial for forming connective tissue that
kﬁep: joints flexible and able to withstand
shock.

3/

IMPROVES DIGESTION

Glycine helps form two of the most
important substances that make up the
gut lining: collagen and gelatin.

o

SLOWS THE EFFECTS OF
AGING AND BUILDS THE
IMMUNE SYSTEM

Glycine helps form glutathione, a valuable
antioxidant that's used to prevent cellular
damage and various signs of aging.

5]

CALMS THE NERVES AND
FEEDS THE BRAIN

It helps regulate nerve impulses
throughout the body by balancing
electrolyte levels, such as calcium,
chloride and potassium.

6,

FIGHTS FATIGUE AND
PROMOTES RESTFUL
SLEEP

Glycine is often used in supplements
meant to improve energy in athletes, fight
fatigue caused by anemia and help
regulate blood sugar levels.

F @ -ep1





