MICROMINERALS OUTLINE FOR NOTES

SCIENTIFIC NUTRITION



NAME:  ___________________________

1.  About 17 minerals are considered ‘essential’ to humans… required for proper functioning and good health.  Seven of them are macrominerals.  The remaining ten are needed by the body in daily amounts of 0.01g or less.  They are called the 

________________________________ OR _______________ MINERALS
2.   ______________(Fe) is a key element in the metabolism of almost all living organisms. In humans, iron is an essential component of hundreds of proteins and enzymes.


__________________________ and myoglobin of the blood are iron-


containing proteins that are involved in the transport and storage of oxygen. 


An iron-containing enzyme is required for DNA synthesis. Iron is required for 
a number of vital functions, including growth, reproduction, healing, and 
immune function. 
3.  Iron is found in two absorbable forms:  

          
________________ iron is found mostly in meat, fish, and poultry. It is easily  
absorbed by the body.


__________________ iron is found in plants, dairy products, meat, and iron 
salts added to foods and supplements. The absorption of nonheme iron is 
strongly influenced by other foods in the same meal such as ‘enhancers’ 
(vitamin C) and inhibitors (polyphenols like coffee and tea, and soy protein). 

(ferric oxide, or ‘rust’ is not an absorbable form of iron;  foods cooked in cast 
iron pans CAN add absorbable iron to the diet)

4.  An iron deficiency eventually results in _____________________. Symptoms may include paleness, fatigue, rapid heart rate, palpitations, and rapid breathing on exertion. Iron deficiency impairs athletic performance and physical work capacity, and the ability to maintain a normal body temperature on exposure to cold. Severe cases may result in brittle and spoon-shaped nails, sores at the corners of the mouth, taste bud atrophy, and a sore tongue. 
Overdoses of iron are the leading cause of poisoning fatalities in children under ________ years of age, usually caused by accidental consumption of iron supplement pills, which resemble sweets and are widely used, particularly by pregnant women.  
5. _______________________(I), a non-metallic trace element, is required by humans for the synthesis of thyroid hormones.

Thyroid hormones regulate a number of physiologic processes: 
 



A.  _____________________________________________



B.  ______________________________________________



C.  ______________________________________________



D.  ______________________________________________



E.  ______________________________________________


F.  ______________________________________________
6.  The iodine content of most foods depends on the iodine content of the soil. Best sources of iodine are:



A.  ______________________________



B.  ______________________________

7.  _______________________, or the enlargement of the thyroid gland, is one of the earliest and most visible signs of iodine deficiency.  Other symptoms of an iron deficiency include mental retardation, hypothyroidism, and varying degrees of other growth and developmental abnormalities.
8.  __________________(Zn)  is an essential trace element for all forms of life.
9.   Zinc plays important roles in growth and development, the immune response, neurological function, and reproduction. On the cellular level, the function of zinc can be divided into three categories: 

A.  ____________________________ (enzymes)


B.  ____________________________(of proteins and cell membranes)


C.  _____________________________ (binds to DNA and influences the 








transmission of genes)
10.  _____________________, _________________, and other __________ meats are 
rich sources of zinc. _____________  and ________________ are relatively good plant sources of zinc.
11.  The symptoms of severe zinc deficiency include the slowing or cessation of growth and development, delayed sexual maturation, chronic and severe diarrhea, immune system deficiencies, impaired wound healing, diminished appetite, impaired taste sensation, night blindness, and behavioral disturbances. Also...


A.  ____________________________________________


B.  ____________________________________________

12.  To avoid zinc overdoses, do not eat or drink out of ____________________________

       metal.

13.  ______________________ (Cu) is an essential trace element for humans and animals. In the body, copper shifts between the cuprous (Cu1+) and cupric (Cu2+) forms, though the majority of the body's copper is in the Cu2+ form. 
The ability of copper to easily accept and donate electrons explains its important role in oxidation-reduction (redox) reactions and in scavenging





______________________________________. 

14. Copper is a critical component of a number of essential ____________________. One of these helps maintain the integrity of connective tissue in the heart and blood vessels and also plays a role in bone formation. Others help metabolize iron and contribute to the correct functioning of the brain and nervous system.
15.  Sources of copper:


A.  ___________________________________________


B.  ___________________________________________

16. Copper deficiency may present itself as a form of anemia or in abnormally low numbers of white blood cells, accompanied by increased susceptibility to infection; low body temperature, bone fractures and osteoporosis, irregular heartbeat, loss of skin pigment, and thyroid disorders. 

Copper overdose has occurred through the contamination of _______________________ by long-term storage in copper-containing containers or pipes. 
17.  _________________________ (Mn) is a mineral found in large quantities in both plant and animal matter, but only trace amounts can be found in human tissue. Manganese is predominantly stored in the bones, liver, kidney, and pancreas. 
18.  It aids in the formation of: 

A.  ______________________________________


B.  ______________________________________


C.  ______________________________________


D.  ______________________________________

 and plays a role in fat and carbohydrate metabolism, calcium absorption, and blood sugar regulation. Manganese is also necessary for normal brain and nerve function. Like copper, it is an antioxidant.

19.  ____________________________________ are the best source of manganese.
20.  Manganese rarely causes side effects when taken orally, but there are numerous symptoms when manganese is 




_____________________(such as by industrial workers or miners or taken intravenously) such as loss of appetite, headaches, leg cramps, muscle rigidity, tremors, convulsions, extreme irritability, acts of violence, and hallucinations.
21.  Name 3 nutrients, besides manganese, that work together on the formation of bones:


A.  _____________________________________


B.  _____________________________________


C.  _____________________________________

22. ________________________ (F) occurs naturally as the negatively charged ion, fluoride(F-). The daily requirement for maintaining dental health is only a few milligrams a day. About 95% of the total body fluoride is found in bones and teeth.  Although humans do not require fluoride for growth or to sustain life, its role in the prevention of tooth decay is well established. Fluoride works to:






A.  __________________________________






B.  __________________________________ 
23. Fluoride is absorbed in the stomach and small intestine. Once in the blood stream it rapidly enters mineralized tissue (bones and developing teeth). At usual intake levels, fluoride does not accumulate in soft tissue.The two major sources of fluoride in the diet are:

A.  _______________________________________


B.  _______________________________________

24.  Think...what is the difference between children’s and adult toothpaste? Why?

Children under the age of 6 years who ingest more than 2 or 3 times the recommended fluoride intake are at increased risk of a white speckling or mottling of the permanent teeth, known as

____________________________________________. 
25.  ____________________________ (Cr) is an essential mineral that is not made by the body and must be obtained from the diet. The dietary form of chromium is known as trivalent chromium, or chromium III.  
Chromium is important in the metabolism of ___________________________________. Chromium stimulates fatty acid and cholesterol synthesis, which are important for brain function and other body processes. Chromium appears to enhance the action of insulin.
26.  Processed meats, whole grain products, ready-to-eat bran cereals, green beans, broccoli, and spices are relatively rich in chromium. 

Foods high in _________________________________________ such as sucrose and fructose, are not only low in chromium but have been found to promote chromium loss.

27.  _______________________________(Se) is required for the functioning of several selenium-dependent enzymes called selenoproteins. These selenoproteins are antioxidant enzymes, which play a role in preventing cell damage. 

Selenium appears to stimulate antibodies after you receive a _______________________. It may protect the body from the poisonous effects of heavy metals.
28. Plant foods, such as ___________________________, are the most common dietary sources of selenium. How much selenium in the vegetables you eat depends on how much of the mineral was in the soil where the plants grew.  Fish, shellfish, red meat, grains, eggs, chicken, liver, and garlic are all good sources of selenium. Meats produced from animals that ate grains or plants found in selenium-rich soil have higher levels of selenium.
____________________    _______________, used in the production of beer and wine, is a good source of selenium…but can cause bloating.
29.  Too much selenium in the blood can cause a condition called ___________________. Symptoms include loss of hair, nail brittleness, nausea, irritability, fatigue, and mild nerve damage. 
30.  Selenium deficiency, although rare,  may occur when a person is fed through a vein (IV line) for long periods of time. 


_____________________ disease is caused by a deficiency of selenium, leading to an abnormality of the heart muscle. 


_________________ - ___________ disease, which results in joint and bone disease, is also linked to selenium deficiencies. 
31.  _________________________ (Mo) is an essential trace element for virtually all life forms. It functions as a cofactor for a number of enzymes that catalyze important chemical reactions in the carbon, nitrogen and sulfur cycles. 
32. ________________________, such as beans, lentils, and peas, are the richest sources of molybdenum. Grain products and nuts are also good sources. Deficiencies and overdose is rare.

33.  _______________________ (Co) is a naturally occurring element in the earth’s crust. It is a very small part of our environment and very small amounts are needed for good health. 
34.  As a component of _____________________________, cobalt helps red blood cell production, nervous system function, sperm production, normal growth and the proper function of the immune system. It has also been shown to improve memory and concentration. 

Dietary sources of cobalt are the same as vitamin B12, such as foods of animal origin or fermented foods where the bacteria produce the vitamin. Organ meats are the best source of vitamin B12 (liver, kidney, heart, and pancreas), followed by clams, oysters, extra-lean beef, seafood, eggs, milk and yogurt, chicken, and cheese.
_________________ is a fermented soy product with the consistency of peanut butter. It has a strong, savory flavor and is often used in Japanese soups and sauces. It is a good source of cobalt.

35.  ____________________________ exposure to cobalt is more likely a source of overdose, rather than diet.  A deficiency of cobalt would be linked to a deficiency of Vitamin B12 and would be characterized by fatigue, diarrhea, depression, nerve damage, and depression.

36.  Review:
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