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QUICK GUIDE 
Vitamin A is recognized by the name Retinol and is 

known as retinoids and carotenoids. Some popular names for 
Vitamin A are: retinol, retinal, retinoic acid, retinyl ester, and 
beta-carotene. It’s a fat soluble, antioxidant vitamin. It is well 
known for building surface structure by controlling tissue 
metabolism and repair by processing and building new structural 
layers of not only just the skin, but structural lining inside the 
body as well. It also strengthens the immune response of all T 
cells (Th1, Th2 helper cells, and T-regulatory cells) and has an 
essential role in cell differentiation. Additionally, vitamin A 
maintains functioning of the eye, as it helps ocular function and 
development via processing of photoisomerization. 

It is literally required in every process of the body such 
as retinol signal transduction, thyroid hormone transthyretin 
transport protein for thyroxine, gene expression of retinoic acid 
receptor and retinoid X receptors. It regulates cellular retinoic 
acid-binding proteins. It controls lipid metabolism, and digestive 
enzymes emulsify with fatty acids controlling fatty acid 
metabolism. Retinol binding proteins (RBP) transport to lecithin, 
which is a hormone, that helps form retinyl palmitate. 

Also, this vitamin aids in reproductive development, the 
growth of tissue, bone structure, development of tissue in the 
brain, cranium, bones, joints, and fingers. Even vital organs 
could be deformed in a fetus who presents with deficiency of 
vitamin A. 

Deficiency in vitamin A can be a risk if you have 
intestinal malabsorption problems or inadequate nutrition. 
Women and children in developing countries are at risk and 
people with GI diseases like celiac disease, or Crohn’s, or IBS 
are also at risk. Signs and symptoms are eye problems, night 
blindness, blurriness, xerophthalmia, keratomalacia, any issues

with the eyes, Bitot’s, hyperkeratosis on skin or keratosis 
pilaris, xerosis, psoriasis, skin dryness, or squamish cells all 
over the body, impaired taste, impaired fertility, and impaired 
iron levels, frequent infections like respiratory infections, and 
diarrhea.

Looking at labs, a person is going to have high or 
elevated Liver enzymes and/or vitamin A levels within liver 
concentration is going to be high. Your also going to feel: 
headaches, bone and joint pain; nausea, vomiting; vertigo; 
changes and extreme pain in the cranial area; and alopecia.

The recommended daily allowance (RDA) helps us to 
know how much of a vitamin or mineral we can take in day. 
The upper limit (UL), which is the maximum amount e are 
allowed to take is 10,000 iu. It is suggested to not supplement 
vitamin A if you are not deficient. This can prevent your body 
from taking in vitamin A from necessary sources when readily 
available. However, is suggested to take vitamin A with fatty 
foods. Its a fat soluble vitamin, therefore avocado, olives, 
coconut are great food to take with this vitamin. 

There are two main sources of vitamin A and they are 
called performed sources and provitamin sources. Preformed 
sources are animal foods: liver meat varieties, eggs, fish and 
fish oils like cod fish oil, and milk. Provitamin sources are 
really dark leafy greens and vegetable sources. The highest 
concentrations for veggies are collards turnip beet greens 
romaine, grape leaves, swiss chard, spinach, cabbage, broccoli, 
and cress- garden cress. For earth veggies, butternut squash, 
sweet potato, cantaloupe, red bells, carrots apricots, and 
passion fruits. You can get vitamin A beta Carotene from any 
red orange or yellow veggie, but you really wanna stay where 
the orange is. 

Vitamin A
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QUICK GUIDE 
Vitamin B1 also known as Thiamin is a special vitamin 

used for keto acid metabolism and the controlling of metabolic 
reactions such as pyruvate dehydrogenase, 2 oxoglutarate 
dehydrogenase, and keto acid dehydrogenase. B vitamins are 
important and are a family of vitamins that improve energy 
expenditure. They are water soluble vitamins. These energy 
promoting vitamins help the synthesis of cholesterol and fatty 
acids along with other bodily functions.

A person can measure how much vitamin B1 they have 
in their body by measuring the activity of the transketolase 
enzyme. This enzyme aids in the pentose phosphate pathway 
(PPP) for fatty acid synthesis and the Calvin cycle of plants 
photosynthesis. In the Krebs Cycle (TCA or citric acid cycle), 
vitamin B1 is used in the first part of glycolysis along with 
vitamin B2, vitamin B3, lipoic acid, and vitamin B5. 

What does all this technical language mean? It means a 
person needs thiamin or vitamin B1 to burn fat for fuel. Alcohol 
is known to inhibit this process, causing fatigue and even 
thiamin deficiency. One specific disease state caused by B1 
deficiency is known as Beriberi and Beriberi can be identified in 
three different classes Dry Beriberi , Wet Beriberi, and Cerebral 
Beriberi.

Dry Beriberi is identified by abnormal reflexes, muscle 
pain and tenderness, and weakness in limbs. Wet Beriberi can be 
identified by cardiac activity such as rapid heart rate, edema, and 
enlargement of the heart, difficulty breathing, and congestive 
heart failure (CHF). Cerebral Beriberi can be identified as 
having Korsakoff psychosis, and Wernicke
encephalopathy.

In cases of deficiency, accumulation of reactive oxygen 
species (ROS) also known as oxidative stress, occurs. This 
means the body can age much faster and break down much 
quicker. Thiamin is is also mostly used by organs such as heart,  
kidney, liver, skeletal muscle and brain. It is heavily used for 
peripheral nerve, spinal cord, and all things in the brain such as 
cerebrum, medulla, pons, hypothalamus, midbrain, striatum, 
and the cerebral cortex. Therefore, thiamin may be used for 
antioxidant usage and it can be used for fuel for the brain as 
well. Eventually vitamin B1 deficiency can lead to cell death, 
blood brain barrier breakdown, receptor mediated 
excitotoxicity, and cellular energy failure.

People with the highest risk of B1 deficiency have 
fever, are pregnant, do strenuous exercise, breast feed, have 
compromised immune systems such as HIV, have 
thyrotoxicosis, have malaria, and abuse alcohol. Meaning weak 
bodies are a precursor to getting all of the vitamin B1 depleted 
much faster. This is especially if you have a weak immune 
system.

The recommended daily allowance is crucial for 
knowing if how much of this vitamin you may need to take. 
The RDA for adults is at least 1.2 mg/d.

Since thiamin is a water soluble vitamin, it is mostly 
lost when cooking food sources that contain it in water. It is at 
its highest concentrations in yeast and is mostly found in 
grains, especially rice. However it can be also found in pork, 
peas, legumes, and potatoes. The best way to remember where 
to get this nutrient from is from meats, grains, and potatoes.
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QUICK GUIDE 
B vitamins are important and are a family of vitamins 

that improve energy expenditure. They are water soluble 
vitamins. These energy promoting vitamins help the synthesis of 
cholesterol and fatty acids along with other bodily functions. B2 
also known as Riboflavin. This vitamin is responsible for 
oxidation reduction reactions, which is essential for 
macronutrient breakdown (degradation of protein, carbohydrate, 
and fats). It is part of the Krebs Cycle and electron transport 
chain (ETC), involving itself in many reactions that use vitamin 
B1, vitamin B3, vitamin B5, vitamin B6, and other reactions.

Riboflavin is mainly produced in the intestine after 
consumption, when the stomach acid breaks the molecules apart, 
ferements the foods, and releases the riboflavin. Then the 
intestine absorbs it. It can be lost either through urine or breast 
milk when levels are depleted.

People with endocrine diseases are usually deficient in 
riboflavin and the risk of deficiency can be due to congestive 
heart failure (CHF) or excessive alcohol intake. Diabetes will 
usually increase the bodies elimination of riboflavin, as well as 
people with hypothyroidism or adrenal insufficiency can reduce 
its levels in the body. If in the deficit, vitamin B3, vitamin B6, 
and vitamin B9 may be off. If these are off most likely there is 
methylation issue at hand, but this information can be discussed 
on another topic.

Due to its involvement in the Krebs Cycle, deficiency 
could cause impaired fatty acid metabolism. Noticing a deficit in 
this vitamin can be identified by Cheilosis (cracks and sores on 
outer lips) and Angular stomatitis (cracks and sores in corners of 
mouth).

Riboflavin has been observed to aid in the prevention of 
cataracts and has been observed to help with migraines. Some 
research studies suggest that migraines may be caused by cell 
oxygen metabolism. Therefore, when taking B2, the final step 
in the electron transport chain enables the mitochondria to 
accept oxygen in the brain.
The recommended daily allowance is crucial for knowing if 
how much of this vitamin you may need to take. The RDA for 
the average adult is 1.3 mg/d.

Riboflavin cannot be generated by humans. Therefore,
we must consume it from other sources. Sources of riboflavin
are eggs, organ meats, lean meats, and dairy. It can also be
found in fish, clams, mushrooms, almonds, quinoa and veggies 
such as brussel sprouts, spinach and broccoli.  The best way to 
remember where to get this nutrient from is from meats, grains, 
mushrooms, and leafy greens.
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QUICK GUIDE 
Vitamin B3 also known as Niacin is used directly in 

them Krebs Cycle to produce ADP to help produce ATP. ADP is 
Adenosine Diphosphate and ATP is Adenosine Triphosphate. 
These help regulate how the cells produce energy for the rest of 
our cells in the body so they can work to keep the body moving 
and alive.  Vitamin B3 is also a coenzyme for more than 200 
other enzymes. It is involved in macronutrient breakdown 
(degradation of proteins, fats, and carbohydrates), and is 
involved in tryptophan metabolism requiring the help of vitamin 
B2, vitamin B6, and Iron for synthesis; and all this happens in 
the liver.

Niacin regulates vitamin C and thioredoxin in redox 
reactions, glutathione, and folate coenzymes. Niacin is also used 
for DNA repair, chromatin structure, cell differentiation, 
intracellular calcium signalling, DNA replication, DNA 
transcription. With lal this technical terminology we can easily 
say that vitamin B3 can be used at medical doses to treat 
dyslipidemias conditions such as cholesterol and triglycerides. 
This can be done by decreasing LDL (low density lipoproteins), 
increasing HDL (high density lipoproteins), and can reduce 
diseases like atherosclerosis and ischemic heart disease. 

Niacin is a glucose tolerance factor. When combined 
with chromium can reduce glucose intolerance. It has been 
observed to protect the Beta cells of the pancreas and decrease 
insulin sensitivity. So people with diabetes conditions like type 2 
diabetes mellitus, insulin resistance, and metabolic syndrome 
can benefit from vitamin B3 supplementation.

Vitamin B3 deficiency can be recognized by the diagnosis of 
Pellagra which is also associated with deficiency of vitamins 
B1 and B2. This disease presents with signs and symptoms of 
dementia, diarrhea, and sun sensitive dermatitis. It is known as 
the disease that causes skin, GI, and nervous system issues due 
to constant decrease in tryptophan cause serotonin utilizes 
tryptophan for synthesis.  People with this deficit will often 
present with psychiatric diseases such as Alzheimer's disease, 
cognitive decline, attention deficit- hyperactivity disorder 
(ADHD), and schizophrenia. 

People at risk for Niacin deficiency will usually have 
GI issues. Since Niacin is usually absorbs in the intestine, 
diseases like Irritable Bowel Syndrome or disease (IBS), 
continuance of Chronic Diarrhea, or other intestinal cancers can 
cause malabsorption.

The recommended daily allowance is crucial for 
knowing if how much of this vitamin you may need to take. 
The RDA is 14 mg/d for women and 16 mg/d for men in the 
average adult and the upper limit (UL), which is the maximum 
you can take, is 35 mg/d. Supplements are well known to 
exceed the UL, some having a maximum of 500 mg and 3,000 
mg are used as the average dose of treating dyslipidemias.

Riboflavin cannot be generated by humans. Therefore,
we must consume it from other sources. You can consume 
Niacin by eating meats like beef, fish, and poultry, as well as 
peanuts and other nuts, lima beans and other legumes, coffee 
(brewed), and grains. The best way to remember where to get 
this nutrient from is from meats, nuts, beans and coffee.
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QUICK GUIDE 
Vitamin B4 is also sometimes referred to as Choline. 

There is some debate as to whether choline is considered a 
vitamin in full or a cofactor for vitamins, but there are many 
scientists that say our bodies do need this nutrient. It was 
deemed an essential vitamin in 1998 by the Institute as 
Medicine, so no one is really sure why it is not labeled yet as 
vitamin B4.

Choline is used to create the structural integrity of cell 
membranes; used for cell signaling, osmoregulation, nerve 
impulse transmission, carnitine transport, and lipid transport and 
metabolism; and it is the source for many methyl groups. 
Choline is absorbed in the intestine, taken in by tissues, and is 
used by liver, brain, kidneys, and mammary glands. Vitamin B2, 
vitamin B6, vitamin B9, and vitamin B12 are all required to help 
choline function. These vitamins in combination represent the 
methylation processes, but subject ios for another discussion.

Choline is an essential part of phospholipid membrane 
structuring. However, supplementing will not increase 
phospholipid production. Choline is water soluble and is 
considered conditionally essential, meaning humans can 
synthesis is, but we still need to get more of it from dietary 
sources.

When discussing deficiencies, choline will decrease 
after exercise. Deficit of choline can result in Non-Alcoholic 
Fatty Liver Disease NAFLD, decreased production of very low 
density lipoproteins (VLDL) which will cause lower levels of 
low density lipoproteins (LDL); and accumulation of fat in the 
liver. This can lead to high levels of AST and ALT on blood 
work, increase of reactive oxygen species (ROS) otherwise 
known as oxidative stress, and lipid accumulation can lead to 
mitochondrial dysfunction.

Choline is needed for proper brain development in 
fetus and during pregnancy the body supplies large amounts to 
the fetus. Deficiency in choline can cause Neural Tube Defects 
(NTDs). It is one of few vitamins that can cross the blood brain 
barrier and it is needed for proper nerve and brain function in 
children and adults. Choline has even been observed to treat 
neurologic disorders such as cerebrovascular disease (stroke), 
dementia, and traumatic brain injury (TBI), as well as improve 
brain development. In cardiovascular disease, Choline is used 
to regulate homocysteine.

The recommended daily allowance is crucial for knowing if 
how much of this vitamin you may need to take. The RDA is 
425 mg/d for women and 550 mg/d for men. The upper limit 
(UL), which is the maximum amount a person can take in a day 
is 3 g/d.

Since choline can only be partially be generated by 
humans and not enough to suffice living conditions, it needs to 
be retrieved from outside sources such as diet. It can found in 
fatty foods such as peanuts, dairy products, and and egg yolks. 
It can also be found in scallops, salmon, Atlantic cod, shrimp. 
According to Ross, Caballero, Cousins, Tucker, and Ziegler 
(2014), one egg contains around 33% of the dietary 
requirement. The best way to remember where to get this 
nutrient from is from is remembering fatty foods like meats, 
fish, nuts, eggs.
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QUICK GUIDE 
Vitamin B5 is also known as Pantothenic Acid which is 

also a component of coenzyme A (CoA). CoA is used to activate 
carboxylic acids. In other words it is used to convert glucose 
into glycogen, triacylglycerols, and carbon dioxide in the liver; 
which is a major player in the Krebs Cycle (TCA). Without this 
essential nutrient energy levels can get low and a person can 
experience fatigue.

Also, CoA activates and transfers vitamin B7 (Biotin), 
vitamin B8 (Inositol), vitamin B1 (Thiamin), and vitamin B6 
(Pyridoxal). CoA is involved in fatty acid and cholesterol 
synthesis; steroid hormone synthesis; synthesis of heme (red 
blood cells), bile salts and ketone bodies, melatonin, 
acetylcholine, and acetylation reactions. It is virtually a cofactor 
for many of the bodies day-to-day processes to sustain human 
life. 

Pantothenic acid is involved in triglyceride and 
lipoprotein metabolism. It has been observed in many clinical 
trials to reduce hyperlipidemia, which means that when used 
medically it can reduce some cardio conditions and possibly 
even diabetes conditions. In addition, vitamin B5 can help with 
wound healing.

Deficiency is rare and if deficient its most likely from 
severe malnutrition or could be in conjunction with other 
vitamin deficiencies. Alcoholism can deplete this vitamin and 
this can cause an array of other potential issues. Factors such as 
individuals with a genetic deficiency in vitamin B5, have a rare 
Pantothenate Kinase-associated Neurodegeneration 2 (PKAN2) 
inherited disorder. These individuals can experience neuro 
decline with brain iron accumulation (NBIA).

It has been reported that people with rheumatoid 
arthritis (RA) have low concentrations of pantothenic acid, 
which could mean people with low immunity could also suffer 
the same fate. This could be due to the fact that pantothenic 
acid is required for synthesising vitamin A, vitamin D, heme,
steroid hormones, farnesol, and cholesterol.

The recommended daily allowance is crucial for 
knowing if how much of this vitamin you may need to take. 
The RDA for adults is 5 mg/d.

Pantothenic acid is found in a variety of foods but is 
found in CoA form, the precursor form, in 85% of food 
sources. Meaning the body has to turn it over into vitamin B5. 
The highest concentrations of this nutrient can be found in 
liver, mushrooms, bran, eggs, cashew nuts, rice, chicken, 
potatoes, tomato products, beef, and broccoli.  The best way to 
remember where to get this nutrient from is from meats, nuts, 
mushrooms, and grains.
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QUICK GUIDE 
Vitamin B6 is also known as pyridoxal, pyridoxine, and 

pyridoxamine. Almost every amino acid requires vitamin B6 to 
carry out their functions, meaning this vitamin is crucial for life. 
It is especially involved in metabolizing and maintaining four 
specific one-carbon enzymes and transsulfuration (serine, 
glycine, cystathionine beta synthase and y-lase, and synthesis of 
purines and thymidine), which may be responsible for 
lymphocyte proliferation and immune function.

What does all this mean? Vitamin B6 synthesises 
glucose by converting gluconeogenic amino acids to keto acids 
which has been known to be a possible link in Diabetes. So, 
people with diabetes may benefit from this nutrient. Vitamin B6 
is required for Niacin (vitamin B3) formation, while helping 
with tryptophan turnover and production of serotonin; which 
could be responsible for differences in thyroid hormone levels 
and seizure activity. It is also involved in controlling hormone 
function of steroids, heme synthesis (red blood cells), and used 
for linking collagen and elastin in the arteries.

Deficiency isn’t common amongst individuals, but 
levels can be low. Alcohol can increase risk of deficit, along 
with cigarette smoking, and consuming canned, refined, and 
processed foods. Vitamin B6 deficiency also causes reduction in 
plasma carnitine. Deficiency increases risk of cardiovascular 
disease. Those supplementing with vitamin B6 and are already 
diagnosed with cardiovascular disease decrease risk of stroke. In 
addition deficiency increase risk of anemia. Diseases associated 
with vitamin B6 deficiency are vitamin B6 dependent Epilepsy 
and Homocystinuria. 

Vitamin B6 is extremely important for immune 
function. Pyridoxine deficiency exhibits T-cell cytotoxicity, 
lymphoid tissue atrophy, reduced lymphocytes and lymphocyte 
proliferation, reduced interleukin 2, phagocytic activity of 
macrophages, and reduced antibody production in response to 
immunization. It has been observed to improve cell-mediated 
immune responses and suppress proinflammatory cytokines 
modulation. Therefore, vitamin B6 is imperative for immune 
function.

Positive and high circulating levels of vitamin B6 can 
increase magnesium uptake, this is another reason why it is 
beneficial for those with diabetes. Adding folate (vitamin B9)to 
a vitamin B6 supplement routine can result in greater 
improvement. Additionally, supplementing L-Tryptophan with 
vitamin B6 can increase cognitive function.

The recommended daily allowance is crucial for 
knowing if how much of this vitamin you may need to take.  
The RDA is 1.3 mg/d for the average aged adult. Toxicity can 
only result from chemical form of vitamin B6 not from organic 
food sources and the upper limit (UL), which is the maximum 
you can take in a day is 100 mg/d. Homocystinuria can be 
treated with 250 - 500 mg/d.

Vitamin B6 is more bioavailable by at least 10% when 
consuming this nutrient from plant sources than animal sources. 
You can get B6 from a variety of food sources such as
chickpeas, fish, meat, dairy, eggs, potatoes, bananas, and 
avocados. The best way to remember where to get this nutrient 
from is from is remembering foods like meats, eggs, avocados, 
and starchy plants.
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QUICK GUIDE 
B vitamins are important and are a family of vitamins 

that improve energy expenditure. They are water soluble 
vitamins. These energy promoting vitamins help the synthesis of 
cholesterol and fatty acids along with other bodily functions. 
Vitamin B7 also known as Biotin, has gone by many name and it 
used to be called vitamin H. 

Biotin aids in the interaction of Acetyl CoA (CoA), the 
generation of pyruvate to oxaloacetate in the production of ATP 
to provide the body with energy to sustain life. It is also 
involved in biotinylation of proteins, regulation of chromatin 
structure, and gene expression, as well as, cell cycle. Biotin is 
protein bound to lysine in humans and animals. Absorption 
begins in the intestine, is transported to peripheral tissues, and 
then taken up by the liver.

Deficiency is very rare and remedy to get biotin back to 
regular levels includes intravenous feeding for long periods of 
time without supplementation. Babies fed formulas without 
biotin, or prolonged period of eatin [raw] egg whites are also 
reasons for risk of bitcoin deficit. Signs and symptoms includes 
conjunctivitis, central nervous system (CNS) abnormalities, 
myalgia, increases serum cholesterol, glossitis, alopecia, 
seizures, lethargy, hallucinations, immune system dysfunction, 
susceptibility of bacterial and fungal infections, dry scaly 
dermatitis and rash around eyes, nose, mouth, and genital area.

Genetic disorders and deficiencies include: biotinidase 
deficiency, holocarboxylase deficiency, biotin transport 
deficiency, and Phenylketonuria. Biotin can used to treat biotin 
responsive basal ganglia disease, multiple sclerosis, diabetes, 
brittle fingernails also known as onychorrhexis, hair loss or 
alopecia.

The recommended daily allowance is crucial for 
knowing if how much of this vitamin you may need to take. 
The RDA for biotin for the average adult is 3ug/d (ug = 
micrograms). Large doses of pantothenic acid (vitamin B5) 
compete with intestinal uptake of Biotin. Therefore if taking 
these in combination one should be cautious. There is no upper 
limit (UL), which is the maximum amount a person can take. 
However, there are documented cases of people taking 100-600 
mg a day for several months that had multiple sclerosis with no 
adverse effects and oral supplementation of 200 mg d.

Sources of biotin are synthesised by bacteria in yeasts,
molds, and algae; and can found in liver, egg, yeast, avocado,
salmon, pork, and cheese.  The best way to remember where to 
get this nutrient from is from is remembering foods like meats, 
eggs, avocados, and foods with algae/mold.
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QUICK GUIDE 
Vitamin B9 also known as Folate or Folic Acid. It is

also called vitamin BC and vitamin M. Folat ei sthe better 
version, but many insist on taking folic acid.  Its role supports 
amino acid synthesis such as histidine catabolism, serine and 
glycine metabolism, and methionine metabolism (methylation). 
Together with vitamin B12, folate is involved in a number of 
functions.

Deficiency is uncommon in isolation and usually exist 
due to other deficiencies and factors. It can be recognized by 
neurological signs and symptoms such as: headache, confusion, 
forgetfulness, irritability, weight loss or anorexia, and heart 
palpitations. It can be caused by either deficiency in the diet, 
alcoholism, pregnancy, gastrointestinal disorders, or cancer 
related. Deficiency can be within a month of deficit. 

If a person has the genetic variant of the vitamin B9 
dependant enzyme MTHFR they are at risk for deficiency. If 
deficient, a person is also at risk factor for schizophrenia. In 
addition, folate deficiency is also associated with neural tube 
defects in pregnant women, cognitive decline, depression, and 
dementia. Vitamin B12 supplementation in combination with 
folate or folic acid can be used to improve mental and 
neurological behavior , as well as help with memory.

Large doses of vitamin B6 could increase a requirement 
for folate, as folate works hand-in-hand with vitamin B6 and 
vitamin B12 for specific bodily functions. Thus, if taking folate 
as a supplement this may also increase the requirement for 
vitamin B12. Folate may also decrease Zinc absorption. So, take 
caution if when supplementing. 

Some studies have reviewed folate as a contributor to
aid in disease prevention. One specific disease includes
cardiovascular disease, where a diet rich in folate is associated
with decreased risk. Also, cancers like colon cancer and breast
cancer, high doses of folate can reduce risk and possibly even 
help with disease states. Additionally, Alzheimer's disease and 
cognitive impairment, can be apparent where there are 
decreased doses of folate.

The recommended daily allowance is crucial for 
knowing if how much of this vitamin you may need to take. 
The RDA for adult is 400 ug/d and the upper limit (UL), which 
is the maximum amount  a person can take a day is 1,000 ug/d.

This vitamin is water soluble and is found in mostly 
fruits, green leafy veggies, yeast, and legumes. It is found in its 
highest concentrations in spinach, black eyed peas, brussel 
sprouts, asparagus, and romaine lettuce, and avocados. An 
acquired source can also be from liver. The liver stores more 
than half of the bodies folate. The best way to remember where 
to get this nutrient from is from is remembering foods like leafy 
greens, green veggies, and beans.
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QUICK GUIDE 
Vitamin B12 is also known as Cobalamin and there are 

6 variations of this nutrient. This popular vitamin cannot be 
synthesis by plants or animals. This is why vitamin B12 is the 
most crucial of all vitamins and minerals. This rare vitamin can 
only be obtained from 2 food sources. Dried green and purple 
algae; and animal products only after the animal has consumed 
bacteria. Fish, shellfish, meats, eggs, and dairy products can all 
be great sources of B12. But the highest source of meat to have 
vitamin B12 are those that natural eat bacteria in the wild. 

In order to release cobalamins into the human body, they 
must be ingested through dietary sources, where gastric acid can 
release them from bound proteins. Interference of the bodies 
intake of B12 can be due to pancreatic insufficiency, destruction 
of gastric parietal cells, malabsorption, or Zollinger-Ellison 
syndrome. Also people with bariatric surgery have a hard time 
absorbing this nutrient. 

Vitamin B12 serves two functions. One is the transfer of 
methyl group N5-methyl-FH4 to homocysteine. If this does not 
happen a deficiency of vitamin B12 occurs. Most carbons 
become trapped in the methyl form and cannot be released from 
foltate (vitamin B9). This leads to vitamin B9 deficiency, which 
in turn causes megaloblastic anemia. These carbon groups are 
also used to carry glycine to form Serine.

The second function of vitamin B12 is the turnover of 
methylmalonyl CoA to Succinyl CoA, which is required for 
conversion of “odd chain fatty acids.” Signs of deficiency are 
dementia and depression. Some may experience memory loss, 
confusion and even disorientation or delirium. 75% to 90% of 
people with cobalamin deficiency have neurological problems. 

Deficiency can also occur if you have pernicious 
anemia an autoimmune disease that causes decrease in red 
blood cell and it occurs when the stomach is severely inflamed 
causing destruction of stomach cells. This ultimately cause 
malabsorption in the intestine. It occur in the later years but can 
coexist with autoimmune disorders such as immune cytopenias, 
thyroid diseases, vitiligo, and myasthenia gravis. As well, 
vitamin B12 deficiency can be due to high levels of pH in the 
intestinal area.

Vegans and vegetarians are also at risk, as well as 
alcohol abusers, and people with AIDS, multiple sclerosis, or 
multiple myeloma. Vegans, vegetarians, and people with 
malabsorption issues should take vitamin B12 supplements. 
People who cannot absorb any Cobalamin should take vitamin 
B12 injections. It is good practice to understand no matter 
which supplements a person uses this vitamin can only come 
from living sources of bacteria that grow on foods and are 
ingested by other other animals or eaten by humans. Synthetic 
sources can be used but are not not suggested as quality 
sources. 

The recommended daily allowance is crucial for 
knowing if how much of this vitamin you may need to take. 
The RDA for adults 2.4 ug/d. The best way to remember where 
to get this nutrient from is from is remembering foods like 
bacteria and algae.
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QUICK GUIDE 
Vitamin C also known as Ascorbate Acid is used in the 

body primarily by Adrenal and Pituitary glands. Major organs 
also use Vitamin C are liver, spleen, pancreas, kidney, lungs, 
heart, and muscles. It is absorbed in the intestinal cells without 
requiring digestion, via GLUT 1 & 3 transporters. 

In order for collagen to synthesis the reactions must us 
Vitamin C. Ascorbate also is required for scar tissue formation 
and wound healing.  

It is well know that Vitamin C is a reducing agent for 
iron. Vitamin C is also required in Carnitine reactions,  
transporting long chain fatty acids  from the cytosol to the 
mitochondria for oxidation. 

Not usually discussed, Tyrosine synthesis and catabolism 
uses Vitamin C in its reaction to reduce and regenerate 
tetrahydrobiopterin into its oxidized form. Tyrosine is 
synthesized from it's precursor Phenylalanine. Phenylalanine  
hydroxylase is an iron-dependant enzyme. Serotonin is also said 
to possibly be involved in  in the regeneration of 
tetrahydrobiopterin, which is B6 dependent.

Vitamin C is a reducing agent for a number of endocrine 
reactions, mainly pituitary, adrenal, thyroid, and brain. It reduces 
alpha-amidating monooxygenase enzymes which produce 
hormones, hormone releasing factors, or neurotransmitters. 

Often mentioned, Vitamin C is a proven antioxidant, 
reducing prooxidants as well as, donating electrons to regenerate 
Vitamin E’s antioxidant effects. Niacin and thiols regenerate 
Vitamin C. 

Deficiency can lead to Scurvy, which was discover in  
3000 BC by the Egyptians, and then noted again in the 
16th/17th centuries when Sailors died suddenly after long trips. 
Deficiency can be recognized by fatigue, malaise, 
hyperkeratotic hair follicles, corkscrew hair, petechiae, 
purpurea, arthralgia, swollen or bleeding gums, loose decaying 
teeth, subungual hemorrhages, hypotension, edema, 
cardiomegaly, ECG abnormalities and Parkinson's symptoms 
(when there is co-zinc deficiency). Toxicity can lead to 
abdominal pain and diarrhea. Dividing the dose between meals 
is recommended. 

Food sources of Vitamin C come from a variety of 
fruits and vegetables. Kiwi and Strawberries are extremely high 
in Vitamin C, along with red bell peppers, oranges, grapefruits 
and other citrus, broccoli, asparagus and many others. The 
average adult over the age of 19 years old is recommended to 
take no more than 2,000 mg/d of Vitamin C. 

Nutrient interactions with Vitamin C are Aluminum 
and  Selenium. Vitamin E is enhanced with Vitamin C., 
Flavonoids such as Quercetin should be taken with Vitamin C. 
Copper absorption can be decreased with high intakes of 
Vitamin C  and Iron is enhanced with high intakes of Vitamin 
C.

Natural form of Vitamin C is more bioavailable than 
synthetic.  Higher doses have been known to cure and treat 
diseases such as cancer. It has been argued the amount of 
vitamin that has been recommended in our daily diets by the 
RDA, and according to our societal habits and way of living 
people could be getting less vitamin C than they should. 

Vitamin C
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QUICK GUIDE 
Vitamin D is a different type of vitamin needed just as 

much for life longevity as any other vitamin. Vitamin D is a fat 
soluble vitamin. One of the things vitamin D does is help 
maintain calcium metabolism. It also helps with gene 
transcription, cell differentiation, insulin secretion, immunity, 
and blood pressure regulation.

There are different types of vitamin D and they are 
differentiated by names: calcitriol, calcidiol, cholecalciferol 
(D3), and ergocalciferol (D2). The major importance in gene 
transcription is that the vitamin D receptor (VDR). Receptor 
means something that responses to light or heat, and is used in 
almost every area of the body. Vitamin D needs vitamin A’s 
retinoid receptor to do its job and vise versa. Vitamin A cannot 
work without vitamin D either. The VDR is used for heart and 
muscular activity, pancreas and colon activity, brain and nervous 
activity, skin activity, and immune system activity. In immune 
activity the generation of vitamin D can protect against 
autoimmune conditions.

Deficiencies in vitamin D are a pandemic. Scientists 
found that rickets (bowed legs) forms in young children with this 
deficiency, and osteomalacia (softening of bones) for adults. 
People who have dark skin tend to carry more melanin which is 
more or less, considered a natural derivative to [block] the sun. 
People who tend to live in the northern or southern hemispheres 
far away from the equator tend to get less sun due to overcasting 
of clouds and cold climates. People who live in major 
metropolitan areas that have tall building and severe air pollution 
also have this same effect. Lastly, people who wear lots of 
sunblock and who tend to avoid the sun also have problems with 
vitamin D deficiency. 

Too much vitamin D is called hypervitaminosis D. 
Hypervitaminosis is normally associated with other diseases 
such as hyperparathyroidism. It involves the calcification of 
organs such as the heart, kidneys and lungs. This is due to the 
high amount of calcium derive from the toxicity of vitamin D.

The RDA for adults over 18 yrs of age is AI 600 iu/d 
and the upper limit (UL), which is the maximum amount we 
are allowed to have is 4,000 ui/d. Supplementation is 
recommended only if deficient, should be carefully considered, 
as well as prescribed by a physician to ensure severe drug 
interactions do not occur. To calcify the body would have to 
receive dose of more than 50,000 ui. Toxicity could occur with 
doses of 10,000 iu, but it would have to be daily over the time 
of several months. 

Sources of vitamin D are either from plants who absorb 
it from the sun such as fungi like mushrooms, UV radiation 
from the sun, and animals that have absorbed vitamin D from 
either plant sources or the sun. When getting vitamin D from 
the sun, the skin absorbs the energy from the UV light. The 
body uses this energy to synthesis vitamin D. The body passes 
the vitamin D to the liver where it is turned into calcidiol. The 
best way to get vitamin D is directly from the sun. This is the 
only form of direct energy our bodies can consume from the 
sun, that does not have to be consumed through other dietary 
sources.  The human body can actually generate up to 20,000 iu 
a day from sun exposure and toxicity has not been seen from 
sun exposure. Foods richest in vitamin D are milk, cheeses, fish 
and fish oils (cod), and mushrooms. 

Vitamin D
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QUICK GUIDE 
Vitamin E reduces disease in heart and vascular health. 

This is done by what we call tocopherols. The chemistry of 
vitamin E tocopherols is extremely interesting and it amazes 
people to know that this fat soluble vitamin can help make this 
change. 

According to Rizvi, Raza, Ahmed, F., Ahmad, A., 
Abbas, & Mahdi (2014), alpha or gamma tocopherols are found 
in the serum and the red blood cells, but what what these? 
Tocopherols can come in alpha, beta, delta, and gamma. They 
can be singled out in one of these groups or mixed. Alpha 
tocopherols control all the other tocopherols. They also sit at a 
higher ratio in blood cells, which allows mixed tocopherols in 
combination to work in alignment and aids in their functionality 
and processes. 

Alpha tocopherols often are grouped in large numbers. 
They also tend accumulate in non-hepatic tissues such as the 
heart due to the free radical production being extremely favored 
at these sites. Since mixed tocopherols work better together, in 
combination they provide the antioxidant activity needed to fight 
these free radicals during free radical generation of reactions. 

Free radicals build in heart and liver tissues. To reduce 
oxidative stress and allow your body to detox properly vitamin E 
is needed. Ways vitamin E can be easily depleted are extreme 
accumulation of free radicals due to constant consumption of 
toxic substances (like  alcohol, cigarette, chemically created 
sugars and diet sweeteners, and other toxins and extreme 
exercise).

Vitamin E tocopherols interfere with the clotting that 
vitamin K induces in the blood. This ultimately enables platelet 
activity and function, while helping blood flow and heart 
function properly by reduction of thrombosis in the arteries.  
Vitamin E protects phospholipid membranes and plasma 
lipoproteins from lipid peroxidation and free radical attack. 
Meaning lipoproteins can stay intact instead of being broken 
into smaller, dense particles, thus reducing the risk of heart and 
vascular diseases.

The recommended daily allowance is crucial for 
knowing if how much of this vitamin you may need to take. 
The RDA for vitmain E for adults 15 milligrams p/d. The 
american heart association discourages high doses of this 
nutrient. However, adequate multivitamins with this nutrient in 
it should be fine. 

The body being smarter than us is able to recognize the 
"triple R configuration" of natural vitamin E sources from 
foods and differentiate them from synthetic molecules and the 
chiral molecules. Foods richest in vitamin E are nuts. Highest
concentrations are almond and sunflower seeds. Also nut oils, 
specifically sunflower, safflower, and pumpkin seed (8mg) oils 
have an abundance of this vitamin. Other sources are dark leafy 
greens, olive oil, whole grains and especially wheat germ. 
Other foods with extremely high concentrations of vitamin E 
are coriander seeds, tempeh, poppy seeds, tofu, kale, edamame, 
spinach, mulberries, raspberries, peanuts, avocados, chives, 
green bell pepper. The best way to remember where to get this 
nutrient from is from is remembering foods like nuts, seeds, 
and oils.
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QUICK GUIDE 
Vitamin K the undercover fat soluble vitamin helps in 

the prevention of blood from thinning out. It is known as the 
clotting vitamin. Without the help of this vitamin, if you get a 
cut, you could bleed too much or even to death. Thus, vitamin K 
aids in clotting and the scabbing from injury.

In the circulatory system, vitamin K is carried by 
lipoproteins. Vitamin K key functions are coagulation control, 
bone mineralization, as well as, cell growth. Although Vitamin 
K controls coagulation, together with vitamin E it produces 
anticoagulation effects and the the reduction of thrombosis 
which is when the arteries are clogged with blood clots.

There are different types of vitamin K. Vitamin K 1 and 
Vitamin K2 (also known as MK4 and MK7). Vitamin K1 or 
phylloquinone is derived from plant sources especially leafy
green sources and K2 menaquinone (4 or 7) is derived from 
bacteria sources. MK can be created in large amounts in the gut 
by our own bacteria. If you have been diagnosed with any gut 
disorders or diseases you are at risk for vitamin K deficiency, 
due to the decrease in mass production created in your stomach.

Drug interactions with vitamin K are given to take 
caution and prevent of serious illness or death. Warfarin 
(Coumadin) a well known anticoagulant, does its jobs by 
slowing down vitamin K clotting function. Normally this drug 
will prescribed to you if you are at risk of forming clots in the 
arteries and heart. If you eat foods with too much vitamin K it 
could prevent this medication from doing its job, and clots may 
still form. 

If you do not eat enough vitamin K the blood may get 
even thinner; and if injury of an open wound occurs, it may be 
difficult to stop the bleeding. It is suggested that people taking 
this type of medication or others similar to it, to keep their 
vitamin K intake consistent. It is recommended that you stay 
consistent across the board, unless a physician says otherwise. 

The recommended daily allowance is crucial for 
knowing if how much of this vitamin you may need to take.  
The RDA for males overs 18 yrs of age is 120 iu/d, for females 
is 90 iu/d.  Supplementation is recommended only if deficient, 
should be carefully considered, as well as prescribed by a 
physician to ensure severe drug interactions do not occur.

Foods Rich in Vitamin K are dark leafy greens, 
broccoli, and veggie oils. Foods with highest in concentrations 
of vitamin K are collards, turnips, spinach, kale, and broccoli. 
Other sources of vitamin K that have considerably higher 
concentrations of K1 are cabbage, asparagus, ojra, green beans, 
green peas, cucumbers, cauliflower, soybeans and soybean oil, 
canola oil, cotton seed oil and olive oil, and even mayonnaise 
because of its oil content.  The best way to remember where to 
get this nutrient from is from is remembering foods that are 
green.
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