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QUICK GUIDE 
Calcium exists in the world in things like seashells, 

eggshells, coral, limestone, marble, antlers, pearls, as well as 
animal and human bones. It acts as a signal transmitter in the 
body and this mineral is involved in cell movement. Calcium 
aids in muscle contraction, dilatation and constriction of blood 
vessels, and secretion of hormones. The receptors that sense 
calcium content in the body are located within the parathyroid, 
as well as the thyroid gland, tissues, kidney, and bone marrow.

The importance of calcium lies with vitamin D. It has to 
have Vitamin D in order to be absorbed properly. The more 
protein a person takes in, the more calcium is excreted from the 
body, meaning more calcium will be disposed of through the 
urinary and bowels systems. This in turn, can cause increased 
calcium absorption; causing calcium to be taken from bone to 
create a balance within the body from all of the loss. In other 
words, a high meat or animal foods type diet or high protein diet 
can weaken bones significantly. 

High intakes of sodium can also cause more calcium to 
be excreted through urine. So, the combination of high meat and 
high salt is not good to consume consistently. 

Phosphorus also has a relationship with calcium. The 
more phosphorus taken into the body without a proper ratio or 
correct supplementation combination of calcium, the more 
calcium will be also taken from your bones to balance it out. 
Therefore, a high meat diet, with high salt, and low vegetables 
causes a significant decrease in calcium resulting in bone 
weakening or possible damage or injury.

A deficiency in calcium is called Hypocalcemia and if 
not due to poor diet intake of calcium, then it can be due to 
abnormal parathyroid function, vitamin D deficiency, chronic 
kidney disease, or hypomagnesemia. Sudden bone pain, 
fractures, and a common disease called Rickets virtually are 
signs of significant calcium deficiency, a positive Chvostek’s 
sign or paresthesias of the lips, tongue, fingers and feet are also 
signs. 

Toxicity of calcium is called Hypercalcemia, which can 
be due to hyperparathyroidism, resulting in kidney stone 
formation, GI issues, polydipsia, polyuria (or even nocturia or 
uremia), or muscle weakness; accompanied by psychosis or 
delirium can be significant signs.

Getting calcium should be from dietary sources and 
can be found in roots, tubers, nuts, and beans. Corn tortillas 
processed with lime and dried beans have the highest 
concentrations. Other plant foods that have significant amounts 
of calcium come from the Brassica family which includes: 
broccoli, kale bokchoy, cabbage, mustard, and turnip greens.

Phytates (storage form of phosphorus in plant seeds) 
and Oxalates can interfere with absorption of calcium by 
forming indigestible salts. Rhubarbs, spinach, sweet potatoes, 
and dried beans have these plant constituents in them but can 
be “slow cooked” out. However ,these same components can be 
found in the same foods as calcium, rendering calcium less 
absorbable than in other calcium containing foods. So slow 
cooking these specific types of foods or heating them up 
slightly can be more accommodating than eating them raw. 

The RDA in the average adult is 1,000 mg/d and the 
UL is 2,500 mg/d. Calcium can be beneficial for hyperkalemia, 
prevention of weight gain, renal failure as a phosphate binder, 
hypercholesterolemia, hypertension, dyspepsia, PMS, and 
osteoporosis. More can be found on calcification of tissues and 
bones from excess intake in clinical research and government 
resources like the National Institutes of Health.
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QUICK GUIDE 

Copper is involved in energy production within the 
cells, helping boost immune function, the strengthening and 
forming of connective tissue, aids in the interaction of iron 
metabolism and central nervous system function, it aids in the 
darkening of the skin, promotes antioxidant function and 
regulation of gene expression, is involved in cardiac function 
and cholesterol metabolism, as well as gas transport. 

Copper can be used to treat or prevent cardiovascular 
diseases, immune dysfunctions, and diseases like osteoporosis. 
Abnormal levels of copper can interfere antioxidant activity, as 
well as, neurocognitive and neurobehavioral development. So 
having optimal copper levels can help with detox and regulate 
neurocognitive and neurodevelopmental disorders. 

The most important interactions copper has with 
specific nutrients are with iron, zinc, and vitamin C (ascorbic 
acid). High intake of zinc or iron supplements can impair the 
body's ability to absorb copper. When vitamin C interacts with 
copper and copper is prevented from absorption, this interferes 
with iron levels causing deficiencies. However, toxicity is rare.

To have a copper deficiency is normally rare also. A 
copper deficiency can be identified by low serum copper levels 
and low reduced serum iron levels on labs ordered from 
physicians. Individuals may have signs of anemia, myocardial 
disease, or leukopenia, or neutropenia (low white blood cell 
count) if they have low copper levels. If a person is anemic and 
they’re unresponsive to iron supplementation therapies, but 
seem to be responsive to copper supplementation, then it is  
thought that copper deficiency is most likely the issue. 

Other ways to view copper deficiency is loss of hair 
pigmentation during illness. Copper deficiency is also identified 
or recognized genetically by Menkes disease, which is a 
recessive disorder of the metabolism of copper in the body,  
leading to the elimination of copper from cells. Another disease 
identified genetically by copper toxicity is Wilson disease. This 
leads to abnormal copper storage.

 Copper should be assessed if experiencing tiredness or 
fatigue, frequent infections, or even stress fractures. It can be 
assessed by measuring blood levels and the activity of related 
enzymes in the blood.

High concentrations of copper can be found in food 
sources which is recommended over supplementation. Sources 
like shellfish, seeds, and nuts are highest. Particularly, if trying 
to get sufficient copper from food sources to suffice a 
deficiency it can be obtained from liver, oysters, crab meat, 
mollusks, clams, cashews, sunflower seeds, hazel nuts, 
almonds, lentils, and mushrooms. The best way to remember 
this is shellfish and nuts. Sources can also be found in wheat 
products and bran, but these are not as highly suggested.

To replenish copper, it is best to follow the 
recommended daily allowance (RDA) and stay under the 
tolerable upper intake level (UL) to prevent toxicity. The RDA 
for the average healthy adult is 900 ug/d (ug = micrograms) and 
the UL is 1,000 ug/d (or 10 mg). Meaning although some 
people can handle 900 ug/d it is best to stay under 1,000 ug/d. 

Maryland University of Integrative Health
Masters of Clinical Nutrition & Integrative Health

Copper

Created by: Jasmine Blake
Ⓒ Discover Your Greatest Self

Date created: January 21st, 2019. Date updated: April 2020  

https://www.jasmineblake.com/


QUICK GUIDE 
Iodine is one of my favorite topics to discuss. It is a 

major contributor for thyroid hormone synthesis and function. It 
helps generate specific hormones such as T4 (thyroxine) and T3 
(triiodothyronine). Thyroid hormones are not only necessary for 
metabolic reactions, but also necessary for cellular growth and 
development, reproductive functions, brain development, 
maintaining metabolic rate, and a myriad of other very important 
functions in the body. 

Iodine deficiency also leads to cretinism, thyroid 
diseases, brain damage, lower IQ, developmental and growth 
deformities. Deficiency of iodine in the human population has 
lead to a global pandemic. This pandemic is the very cause for 
why table salt has had to be manufactured with iodine. 

Toxicity or excessive intake of iodine can cause thyroid 
disorders like autoimmune thyroid disease, early onset Grave’s 
Disease, and hyperthyroidism. This is because iodine increases 
production of thyroid in people that have iodine deficiency and 
also in people that need a bit more iodine than the average 
person (every person is different). It can actually also 
auto-regulate the thyroid if taken in excess without the help of 
the thyroid stimulating hormone (TSH).

If you have Vitamin A deficiency, this deficit can be a 
culprit for iodine deficiency. So ensuring you have optimal 
vitamin A levels is important when assessing iodine. In contrast, 
super high doses of vitamin A can decrease iodine uptake in the 
thyroid. Iron as well as selenium can also heighten iodine 
deficiency. Therefore, it is also good to be sure to have optimal 
levels of both of these minerals in addition to vitamin A when 
looking at assessments. Iodine can prevent fibrocystic breasts 
tissue and can help with the prevention of induced radiation 
thyroid cancer.

If a person wants to find a natural sources of iodine, it is 
found in its highest concentrations in the Himalayan mountains 
which defines the pinkness of the Himalayan salt. In other 
words, pink salt has the highest levels of iodine. Iodine can also 

be found in milk (due to iodine supplements given to cows), 
but this is not usually recommended as a primary source to 
supplement iodine. The best sources to retrieve optimal iodine 
levels are kelp products, ocean fish, seafood, sushi, seaweed, 
eggs in smaller amounts, and iodized table salt. The best way to 
remember iodine is foods form the sea. 

There are foods that can interfere with thyroid 
synthesis and iodine absorption. These foods are what we call 
cruciferous vegetables such as cabbage and cauliflower 
(members of the Brassica family), peanuts, soy products, and 
cassava. These certain foods have a substance called 
goitrogens. When eating these types of foods it is best to cook 
them down some to slowly cook out this substance. Only after 
cooking them, can be considered safe to eat if a person is 
diagnosed with thyroid disease and has an iodine deficiency in 
addition to their disease.

To replenish iodine, it is best to follow the 
recommended daily allowance (RDA) and stay under the 
tolerable upper intake level (UL) to prevent toxicity. The RDA 
for the average adult at age 19 yrs. and older is 150 mcg/d (mcg 
= micrograms) and the UL is 1,100 mcg/d (or 1.1 mg). 
Meaning although some people can handle 150 mcg/d it is best 
to stay under 1,100 mcg/d. 
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QUICK GUIDE 

Iron is a special mineral in the blood and when it 
interacts with oxygen it causes anything with iron to have a 
orange or red glow to it, like rust or red blood.  Iron can exist in 
two different forms in the human body. A ready form or animal  
form; or a plant form. The animal form is called heme iron and 
the plant form is called non-heme iron. Non-heme iron gets 
turned into heme iron during the digestion of food and then is 
absorbed into the body through the intestine. If ingesting heme 
iron from meats, then iron is readily bioavailable for our body’s 
use.

Iron is found in both hemoglobin and myoglobin. 
Hemoglobin is the body’s way of getting oxygen for lungs to 
cycle through and release oxygen into the tissues. Myoglobin is 
the body’s way of transporting oxygen to muscle cells. 

Iron is also involved in electron transport and 
metabolism. Basically energy generation. This would be why a 
person feels weak if they are anemic, because they are low in 
iron, therefore low in energy.  

Iron is needed for antioxidant and prooxidant function. 
This is how we detox chemicals and other free radical out of the 
body.It also plays an important role in immune function, thyroid 
hormone synthesis, and conversion of the amino acid tyrosine 
into the brain chemical dopamine, and is responsible for 
functions required in DNA synthesis. 

Deficiency of iron is more common than any other 
nutrient deficiency in the world and unfortunately having this 
problem can lead to either complete iron depletion, early 
functional iron deficiency, or iron deficiency anemia. Signs and 
symptoms of iron deficit include fatigue, palpitations, increased 
heart rate, Beeturia, exercise intolerance, glossitis, angular 
stomatitis, spoon shaped nails, atrophy of taste buds, or pica.

People at risk for iron deficiency are listed as infants 
that grow at a rapid rate, adolescents that grow at a rapid rate 
who are menstruating, women whom are pregnant, or people

with chronic blood loss, celiac disease, H pylori, gastric bypass 
surgery due to intestinal loss, and even vegetarians. Iron 
deficiency can cause cardiovascular disease, type 2 diabetes or 
metabolic syndrome, cancer, or neurodegenerative disease. 
Interestingly, people who have less iron absorb more than 
people with increased iron stores. Inherited diseases like 
hemochromatosis, thalassemia, or sideroblastic anemia are due 
to the toxicity of iron.

Oxalates, phytates, soy, casein form dairy, and 
polyphenols can decrease or inhibit absorption of non-heme 
iron absorption from other plant sources that have high 
amounts of iron. If deficient in vitamin A, this may enhance 
iron deficiency. This is why it is suggested to check vitamin A 
levels if iron levels are low and to supplement with it if vitamin 
A levels are also deficient. Copper, manganese, and zinc can 
interfere with iron metabolism, therefore it is also necessary to 
check these levels when iron levels show to be low. Vitamin C 
interacts with iron in both positive and negative ways. Vitamin 
C deficiency can cause iron deficiency. This is why 
supplementing vitamin C helps absorption of iron. This process 
happens by enabling the change over of non-heme iron to heme 
iron. Organic acids help absorb non-heme iron.

The recommended daily allowance (RDA) for the 
average adult is 8 mg/d for males and 18 mg/d for females due 
to menstrual cycle. The UL is 45 mg/d. Iron can be found in the 
following food sources: heme iron can be found in meats like 
fish, red meats, and poultry. Non-heme iron can be found in 
plant sources.
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QUICK GUIDE 

Magnesium is essential for energy production because it 
is required by ATP (adenosine triphosphate) during glycolysis. 
This organic compound that provides energy for the body to 
complete certain processes to keep us living and moving. 
Magnesium is also essential for synthesis of biomolecules such 
as nucleic acids and controlling our body composition and 
macronutrient intake and usage of protein, fats, and 
carbohydrates. It is important for our cells lifespans and keeping 
our cells alive. As well, is responsible for over 300 enzymatic 
reactions; structural formation of bones, teeth, and cell 
membranes; cell signaling and ion transport, and cell mitigation. 
Basically, magnesium is essential for the function of everything 
at the smallest microscopic level. 

Magnesium is absorbed in the small intestine and 
regulated in the kidneys. Deficiency of this nutrient can be 
identified by a number of reactions, as well as signs and 
symptoms including: cardiovascular issues, GI issues, bone and 
mineral issues, neuromuscular issues, psychiatric issues, and 
other related issues. If a person suffers from diabetes, celiac 
disease, prolonged diarrhea, malabsorption syndrome, long term 
use of diuretics, physical or emotional stress, or intestinal 
inflammation; they are actually more at risk of developing a 
magnesium deficiency.

Currently diabetes mellitus type 2 is the most common 
disease associated with magnesium deficiency. Insulin resistance 
and impaired insulin secretion have been observed in many 
cases following reports of low magnesium. Poor glucose 
metabolism could be due to magnesium's role in the glucose 
metabolism cycle and depleting tyrosine kinase activity at the 
insulin receptor site. 

Magnesium deficit can also result is hypomagnesemia, 
rapid bone loss. This can be caused from alcoholism and other 
reasons. In addition, magnesium deficiency can also develop 
other conditions such as hypocalcemia, eclampsia, migraine 
headaches, osteoporosis, neuromuscular hyperexcitability, 

cardiac arrhythmias, hypokalemia, acute myocardial infarction, 
athlerosclerotic vascular disease, and hypertension.

Toxicity is pretty uncommon but it can happen. Too 
often people use magnesium as a laxative supplement instead 
of simple salt water or enemas. Hypermagnesemia, a type of 
magnesium toxicity, can be a result of eclampsia, magnesium 
overdose, or even renal failure. Reduction in magnesium 
supplementation or foods containing high concentrations of 
magnesium can manage instability of magnesium toxicity. 

Magnesium can be found in oats and barley, almonds, 
cashews, spinach, peanuts, black beans, edamame, avocado, 
whole wheat bread, and potato. The best way to remember how 
to get this vitamin is to think of nuts, grains, beans, and 
avocados.

The recommended daily allowance (RDA) of minerals 
and vitamins is crucial to know, this way we do not overdose or 
suffer consequences of deficits. The RDA for magnesium is 
310-320 mg/d and the upper limit (UL), which is the maximum 
amount suggest to take, is 350 mg/d. Vitamins B1 (thiamin), B6 
(proxidine), calcium, zinc, potassium, vitamin D, are all 
vitamins and minerals that may interfere with magnesium 
during uptake, disposal, or processes. Fiber and protein may 
also interfere with magnesium. 
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QUICK GUIDE 

Manganese is a cofactor for metalloenzymes, which are 
enzymes that contain metal ions. Manganese aids in the 
development of bone, the healing wounds, and is special 
because it can cross the blood brain barrier (BBB). An important 
role of manganese is it defends the body against oxidation 
processes that occur when the cells come into contact with 
radiation, UV rays, and chemicals. Therefore, it is a very 
powerful antioxidant cofactor.  

How this works is the manganese superoxide dismutase 
2 (SOD2) gene is used during antioxidant functions. The gene is 
responsible for removing free radicals from the mitochondria of 
the  body’s cells. Superoxide (O2-) is a damaging product of 
oxygen after oxygen is taken in and is phosphorylated by cells. 
Phosphorylated means when a molecule taken into the body 
becomes attached to a phosphoryl group. A little technical, but it 
all comes together. How it all works is the enzyme SOD2 is able 
to turn the O2- into a less reactive substance inside our body’s. 
We call this the infamous hydrogen peroxide (H2O2). H2O2 is 
actually not considered a free radical per se, but a byproduct of 
one. When manganese SOD2 processes become impaired, the 
impairment is responsible for reactive oxygen species (ROS), all 
the free radical build-up, and how quickly we age.

Manganese deficiency can result in bone issues, issues 
with carbohydrate and lipid metabolism, glucose intolerance, 
pancreatic issues, decreased fertility, and cholesterol 
decline.When manganese SOD2 processes are impaired, and 
ROS begins to accumulate, neurodegenerative diseases such as 
Alzheimer's and Parkinson's can develop. As well, articles have 
also found that manganese SOD2 is required to prevent cell 
death when a person is said to experience ischemic stroke from 
lack of oxygen to cells.

Toxicity effects the portion of the brain that produces 
neurological transmission of dopamine and can interfere with 
dopamine receptors, leading to autoxidation of dopamine and 
excessive production of free radicals. This can increase 

tremors, irritability, headaches, depression, delusions, apathy, 
anorexia, asthenia, and lower extremity weakness. Manganese 
toxicity can also increase psychosis, aggressiveness, and 
hallucinations. 

Although, manganese SOD2 is protective against 
diseases that cause us to age, studies rarely go into how it is 
possible to strengthen our genes from whole food sources, 
which can be a challenge in nutrigenomics.  One article found 
that manganese SOD2 is responsible for lipid peroxidation of 
polyunsaturated fatty acids and in another, it was found that the 
Mediterranean diet plus the addition of ubiquinone (CoQ10) 
decreased oxidative damage to cells. A third study found that 
a-linolenic acid had a positive relationship between gene 
expression of antioxidant enzymes in muscle. Therefore, with 
the correlation of fatty acids in all three studies, it would only 
make sense to find that fatty acids are an essential cofactor to 
manganese, and  are preferred for the development and proper 
function of the SOD2 gene.  

The RDA for the average adult over the age of 19 yrs is 
2.3 mg/d for males and 1.8 mg/d for females. Manganese 
supplementation leads to decreased blood clotting, which may 
decrease thrombosis and cholesterol levels, and can also 
decrease weight. Oxalates and minerals such as phosphorus, 
iron, and calcium can inhibit manganese from staying in the 
system. So, slow cooking greens and vegetables to reduce 
oxalates is best. Manganese can be found in food sources such 
as wholes, leafy greens, soy beans, legumes, coffee, tea, seeds, 
as well as nuts. 
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QUICK GUIDE 

Phosphorus is essential for energy metabolism, forming 
the backbone for DNA and RNA, intracellular signalling, and a 
vital component for phospholipids. It is found in an number of 
fruits and vegetables, and is also regulated by calcitriol, 
parathyroid hormone, and a hormone produced in osteocytes 
called FGF23. Phosphorus is absorbed in the small intestine and 
the kidneys regulate it. The kidneys create an equilibrium on 
either the loss or gain of phosphorus in response to either 
parathyroid signalling, FGF23 signalling, or the general 
circulating concentration of phosphorus in the body. In addition, 
high levels of fructose can inhibit this balance. 

With toxicity of phosphorus, Hyperphosphatemia 
develops when the kidney can no longer handle the amount of 
phosphate. Calcification can develop and chronic kidney disease 
(CKD) can develop as a result. This can also happen with high 
intakes of vitamin D.

Deficiency is very rare due to the high contents of 
phosphorus being in so many varieties of food. However, signs 
and symptoms are identified as osteomalacia, rickets, numbness 
and tingling of extremities, anemia, muscle and bone, pain, loss 
of appetite, and increased susceptibility to infections. When 
vitamin D is deficient production of calcium is suppressed via 
the suppression of the FGF23. 

Genetic disorders also affect phosphorus metabolism. 
One in particular called X Linked Hypophosphatemic Rickets is 
caused by the loss of the PHEX gene to function properly 
leading to the elevation of FGF23. FGF23 is called fibroblast 
growth factor 23, produced in bone cells, and is responsible for 
the phosphate and the turnover of vitamin D.

Another genetic disorder called Autosomal Dominant 
Hypophosphatemic Rickets is caused by the resistance of the 
FGF23 molecule.

As stated earlier in this handout, phosphorus is 
practically available in all foods. Every creature carries 

phosphorus and plants are abundant in this mineral. Eggs, milk, 
meat, poultry, fish (salmon and halibut), nuts (almonds and 
peanuts), and dried beans are just few of the major sources this 
mineral can be found in. Believe It or not the highest content of 
phosphorus is found in soda, but it initiates a poor phosphate to 
calcium ratio resulting in calcium being taken from the bone, 
because this drink is very acidic. 

Although phosphorus leads to some very technical 
terminology and technical genetic diseases, it is good to know 
that a person can virtually get enough phosphorus as long as 
they eat a well balanced diet containing fruits, vegetable, nuts 
and avocados, meats, olives and berries. The majority of 
depletion of this mineral comes from eating an array of acidic 
foods which can unbalance the bodies metabolism resulting the 
pulling of certain minerals from other parts of the body to 
balance it out. 

The recommended daily allowance (RDA) is crucial 
for us to know that way we know if we are getting enough or 
too much of this mineral. The RDA for phosphorus is 700 mg/d 
and the upper limit (UL), which is the maximum amount we 
should be taking is 3,500 to 4,000 mg/d.
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QUICK GUIDE 

Selenium is a very important mineral in the regulation 
of enzymes that are dependent on selenium to function properly. 
Such enzymes are glutathione peroxidase; thioredoxin reductase; 
iodothyronine deiodinases; selenoproteins P, W, V, and S; 
selenophosphate synthetase, methionine R sulfoxide reductases; 
and Sep15. Yes, all these enzymes have very technical names 
and we hardly know what they are. However, these enzymes are 
imperative for regeneration of antioxidants, conversion of 
essential thyroid hormones T4 to T3, muscle metabolism, and 
spermatogenesis. These enzymes are also needed in vascular and 
plasma reactions, cytosol reactions, immune and inflammatory 
processes, and cancer prevention.

Glutathione peroxidase is an antioxidant enzyme and 
antioxidant enzymes need minerals like selenium, copper, zinc 
and iron to function properly. Glutathione also needs to interact 
with vitamin E for proper lipid oxidation. If you have a vitamin 
E deficiency, selenium will decrease or selenium deficiency will 
become worse. In other words you need selenium for proper 
detoxing and antioxidant processes. 

Iodine also will decrease with selenium deficiency. 
Selenium can prevent immune dysfunction or even heighten 
immune responses. So if you are low in iodine or selenium, it is 
good to supplement them together for best results, but do sso 
with caution. It also has been observed to help with 
cardiovascular disease, enhance HIV/AIDS treatments, treat 
dandruff, decrease risk of Type 2 Diabetes, and enhance cancer 
treatments.

Deficiency of selenium is not uncommon and can lead 
to decreased activity of the enzymes listed above. The relative 
risk can increase if a person is diagnosed with Crohn’s disease, 
if a person has had a portion of their intestine removed, TPN, 
Keshan disease, Kashin-Beck disease, or if a person presents 
with PKU (phenylketonuria). 

Toxicity can lead to Selenosis which has signs and 
symptoms of fatigue, depression, irritability, rashes, and GI 

issues.

Selenium can be found in sea foods particularly lobster 
and shrimp, as well as tuna, flounder, halibut, sardines, brazil 
nuts, mushrooms and liver. These are the highest sources of 
selenium, but selenium can also be found in other root 
vegetables and a variety of other sources. The best way to 
remember what foods have selenium is to remember nuts and 
seafood.

The recommended daily allowance (RDA) is 
imperative to know because if we are too low or too high in 
selenium then we can figure out how much we should be 
taking. The RDA the average adult 19 yrs and older is 55 mcg/d 
and the upper limit (UL), which is the maximum amount we 
can take, is 400 mcg/d.
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QUICK GUIDE 
Trace Minerals are elements that are found in the body 

only in trace amounts. We use them for biochemical reactions, 
but only the tiniest amount will do the job. Trace minerals are 
identified as arsenic, boron, chromium, molybdenum, nickel, 
silicon, and vanadium. Other elements can be identified as 
fluoride.

Arsenic 

Arsenic can normally be found on other minerals such as 
copper, iron, lead, and gold. It is used in the body to facilitate 
SAMe (S adenosylmethionine) and can affect cell signaling. 
Deficiency can lead to reproductive conception issues. Toxicity 
can lead to cardiovascular problems, gastrointestinal distress, 
neurological issues, and keratosis issues. 

Beginning with arsenic, we can find this element in 
drinking water, fish, cereals and baking products, fats and oils, 
rice, spinach, flour, even apple or grape juice.

There is no recommended dietary allowance nor upper 
limit (UL) for arsenic. However, 12-25 ug/d is suggested for 
adults.

Boron

Boron can be used biochemically in the body to improve 
growth and maintenance of the bone because it help keep 
calcium in the body. It also can improve cognitive performance, 
improve specific hormones, raise antioxidant levels, and may 
even have preventive effects in cancer by inhibiting growth of 
tumor cells. Deficiency may cause neurological issues and 
decreased lymphocytes/antibody production. As well, deficit can 
contribute to osteoporosis. Toxicity can cause anemia, dermatitis 
, and seizures. 

Boron can be found in seeds, nuts, and veggies; 
particularly legumes, avocados, apples, dates, prunes, raisons, 
rose hips, wines, tomatoes sauces, whole grain breads, peanuts, 
almonds, hazelnuts, and potatoes. 

There is recommended dietary allowance for boron, 
however the UL is no more than 20 mg/d for adults.

Chromium

Chromium, one of the more popular known trace 
minerals effects the action of insulin. It is also known to have 
improved brain serotonin function and decrease lipid 
peroxidation. Eating an abundance of carbohydrates can 
deplete chromium. A deficiency can lead to glucose 
intolerance, high triglycerides, high cholesterol, and weight 
issues. Toxicity may increase DNA damage. 

It can be found in whole grains, brewers yeast, cereals, 
unrefined sugars, honey, molasses, lentils, eggs, salmon, and 
chicken. 

The recommended dietary allowance is between 25 and 
35 ug/d and the UL has no data recorded yet.

Fluoride

Known as the tooth mineral, fluoride can be use to 
mineralize tooth enamel. It does this by hardening the tooth and 
keeping the structure stable. aPart of the process is reduces the 
acid that bacteria form on the tooth, that weakens the tooth. 

Good sources of fluoride are shrimp, blue crab, oysters, 
meats, chicken, black tea leaves, coffee, wine, and grains. 

Fluoride is now a requirement in city water and has a 
concentration of about 1.0 mg/L. Adults 19 years or older 
should intake no more than 3mg/d.

Molybdenum

Molybdenum is is involved in nitrogen fixation and 
nitrogen reductase, in order to convert nitrogen into ammonia 
in the body. Its key roles are to provide uric acid metabolism, 
help nucleotide breakdown, and help metabolism sulfur 
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containing amino acids (AAs). Deficiency is rare and toxicity 
can lead to Gout. Also, deficit can leader shorter lifespan. 
Supplementation of silicon can decrease molybdenum levels. If 
supplementing with copper, molybdenum is suggested as a 
co-supplement. 

Molybdenum can be found in legumes, grains, and nuts; 
lower amount in fruits and veggies. 

The recommended dietary allowance is 45 ug/d for the 
average adult and the UL for Adults is 2,000 mg/d.

Nickel

Nickel enhances iron for bodily processes. Nickel also is 
used in the metabolism of methionine and coordinates with AAs. 
it is also used for the metabolism of bacteria that help convert 
water and CO2 to methane. Deficiency lead to reproductive 
issues and toxicity can lead to respiratory issues. As well, deficit 
can also lead to showing eczema, heart muscle degeneration, 
liver cell damage, and urticaria sensitivities.

Nickel can be found in nuts, legumes, legumes and 
chocolate; and also grains, mixed dishes, and soups. 

The recommended dietary allowance for the average 
adult has not been determined but statistics state the average 
consumption of Nickel for an adult was 74 to 100 ug/d. The Ul is 
1.0 mg/d.

Silicon

Silicon helps regulate formation and growth of bones, 
connective tissues, and cartilage. Basically it helps with 
elasticity. Deficiency can result is skull deformities, lower 
mineral levels of other minerals, less flexible bones. Toxicity can 
lead to kidney stones, progressive fibrosis in lungs.

Silicon is found in grains, beer, coffee, and diet 
beverages. Carrots, beetroots, and radish have high 
concentrations, but low bioavailability. It can. Mainly be found 
in most plant stems.

Sulfur

Sulfur helps detoxification processes by boosting 
glutathione. 

It can be found in meat, poultry, shrimp, scallops, 
garlic, onions, beans, peas, and peanuts. 

There is no RDA for sulfur currently. However, staying 
up to date on this information is important, therefore it is highly 
suggested that people continue to search for an RDA.

Vanadium

Vanadium aids in the regulation of redox reactions, 
osteogenic reactions, competes for binding on ATP binding 
sites. It mimics the action of insulin and can improve insulin 
activity. Deficiency in Vanadium can impair growth, 
development, and lifespan. Toxicity can lead to green tongue, 
diarrhea, gastrointestinal cramps, renal, neurological and 
cardiac disorder like hypertension.

Vanadium can be found in mushrooms, brown algae, 
and lichen. It can also be found in black pepper, parsley, dill 
seed, shellfish, beer, wine and sweeteners.
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QUICK GUIDE 

Zinc exists in all 6 enzymes classes, playing roles as a 
cofactor in more than 300 metalloenzymes. Metalloenzymes are 
enzymes that contain metal ions. The majority of these enzymes 
are involved in inflammatory actions, aiding the cell signalling 
in intestinal tissue when inflammation occurs. Basically zinc 
reduces inflammation. It also aids in structure formation of 
proteins preserving the structure of membranes, while mostly 
being found in DNA binding areas of hormone receptors. 
Therefore, zinc regulates gene expression. 

Zinc can be found in mostly hair, liver, bone, kidney, 
and skeletal muscle. It is also responsible for immune processes. 
Zinc deficiency can lead to thymic atrophy, which could lead to 
impaired immune system. So immunity problems can be present 
with zinc deficiency. Zinc deficiency can also be assessed by 
low CD4 count, weakened immune system, and slow wound 
healing.

Deficiency signs and symptoms are white spots on 
fingernails, loss of normal taste or appetite, alopecia, 
hyperkeratinization of the skin, or possible copper deficiency. 
Meaning, zinc and copper should be assessed together to figure 
out which is really in the deficit, if not both.

Since zinc plays a role in reuptake of dopamine, 
deficiency may be recognized by depression, Alzheimer's 
disease, or loss of cognitive function. To reduce depression, zinc  
will reduce uptake of dopamine, increase the conversion of T4 to 
T3, and induce the function of excitatory neurotransmitters. Zinc 
is also involved in fatty acid metabolism, thus if suffering from 
zinc deficiency then a person will have low levels or deficiency 
of EFA’s. 

A deficiency can result in low vitamin A levels, 
impaired calcium intake, and decrease the absorption of 
magnesium if taken in high doses. Supplementing “non” heme 
iron can decrease the absorption of zinc. B6 in higher doses can 
also affect zinc in kids with ADHD and if supplementing B9, 

a person should take zinc separately. 

Vegetarians are at high risk for zinc deficiency. Food 
sources include meats, poultry, fish, crustaceans, beans, nuts, 
rolled oats and bran. Phytates and oxalates impair the 
absorption of zinc. The less phytates in the foods, the more 
bioavailable zinc can be absorbed into the system. Therefore, 
slow cooking foods with phytates and oxalates are better than 
eating them raw.  The best way to remember where to get this 
nutrient from is from is remembering seafood and beans.

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 8 to 11 mg/d and the upper 
limit (UL), which is the maximum amount we are allowed to 
take in a day is 40 mg/d.
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