State College of Florida  HUN # 2201  Fundamentals of Nutrition

Class 6  Chapter 12 & 13
Major Minerals  Chapter 12
Major Minerals
Major Minerals are ones that we need larger amounts than of than the Trace Minerals.

The major minerals are the elements Sodium, Chloride, Potassium,  Calcium, Phosphorus, Magnesium and Sulfur. 
The major Food Source for all of the minerals is water.  They are absorbed into water as it passes through soil and flows over the stones that contain minerals.  Water is then stored in a reservoir, water tank or well. 
Water is important because: 
 it carries nutrients (vitamins, minerals, amino acids and glucose)  into the cells and 
 it excretes wastes out of the body.

It is also important because:   it cushions joints and washes the eyes.  Water also helps spinal fluid flow.  In addition, it fills the amniotic sac of the developing child.  It cools  body temperature in times of fever and dehydration.  It maintains blood volume, pressure and flow.  It provides alkalinity to the body to balance acidity. 

     Minerals are transported in the body by water and blood.  We need water in each of our trillion cells.  Figure 12-1 in the textbook (Whitney 368) shows where fluid is inside our cells  (intracellular)and fluid outside or between cells (either extracellular or interstitial)  

How much water do we need?  
It depends on our height, weight and activity level.  To maintain adequate water intake,  most people should drink  at least 4 to 6 cups or 8 ounce glasses of fluid each day.  At least 1 quart.  The textbook states that for good health, women should consume about 3 quarts of fluid and men about 4 quarts per day.(Whitney 370)  This includes water and other liquids except caffeinated, which promotes excretion or carbonated that has less actual water. 
      If one is sick, has a fever, vomiting or diarrhea, or has been perspiring, more fluid  is needed.  Also, if people are taking diuretic medicines or using alcohol, that results in extra urination.  Then more fluids and nutrients are washed away. 
      Dehydration results in feelings of fatigue, difficulty concentrating and overall weakness.  See the Signs of dehydration description in the textbook.  (Whitney p 369)     During the summer, during athletics and heavy exercise, perspiration could become dehydration.   The major minerals, with their positive and negative charges, these electrolytes, would then need to be replaced.  Water and V-8 type juices could replace at least Sodium, Potassium, Calcium and Magnesium, the most important electrolytes.(Whitney 373)  There is a list of the amounts of water in foods in Appendix H.  Some Health Effects of Water involve that adequate water balance is needed.  What is taken in needs to equal what is excreted out. This is also necessary to prevent urinary stones, constipation, lack of alertness and short-term memory and  the digestion and metabolism of nutrients.(Whitney 368-370)  
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Water Types
See the discussion (Whitney 370) and  definitions (Whitney 371) of the different types of water. 
Water filters, in a pitcher, attached to the faucet or whole house systems that screen out chlorine and metals also filter out some minerals.  Hard water has more calcium, magnesium and, in Florida, more phosphorus.  Soft water has more sodium and maybe potassium.  Soft water could aggravate High Blood Pressure because of the salt. 

     Spring water usually has more healthful minerals.  Distilled water has few minerals and draws toxins out into the bloodstream.  Therefore, it should not be used regularly.
Fluids and Blood Pressure

Several hormones are involved in retaining fluids.  A general principle is that the more fluid intake equals the higher blood pressure.  Also, the more sodium intake equals higher blood pressure.  Healthy kidneys and adrenal glands balance fluids and blood pressure.  
Fluid and Electrolyte Balance

Adequate fluid intake and retention involves having adequate amounts of the major minerals in those fluids. Atoms of Hydrogen + charge, and Oxygen - charge, join together. The positive and negative charges pull toward each other. Sodium + and Chloride- join together to hold on to the fluid and minerals. (Whitney Figure 12-4)
All the major minerals are useful. See the diagram on page 374.(Whitney Figure 12-5)  

Sodium is used outside cells (extracellular) and between cells, intercellular or interstitial spaces. The other electrolyte ions of potassium, magnesium, phosphorus  are used inside cells in intracellular places.   (As in internet and intranet)
Acid /Base Balance

The Ph scale of acid and alkalinity in fluids is listed in figure 12-7. (Whitney p 376)  Water is neutral although slightly alkaline.  Baking soda is more alkaline.  Coffee and orange juice are  more acid.  
Overview     Minerals
*All minerals are absorbed through the mucous membrane lining inside the intestine.  

If this lining is thin from taking in too much sugar and alcohol or we inherited a thin layer minerals won’t be absorbed well.  It is a unique absorption system.  In this lining are mineral receptor sites.   When the receptor sites are empty, the body uptakes minerals from the stool and fills the receptor site.  When the receptor sites are full, no more is taken up.  Any extra is excreted out of the body.  This system generally works well.  

However, excesses  of one mineral creates poor absorption of other minerals.

     All the minerals are listed in the textbook (Whitney  378). The importance of and deficiency symptoms for all the major minerals are summarized on page 394 and in detail  for each mineral throughout Chapter 12.
SCF  HUN # 2201  Nutrition     Class 6  Chapters 12 & 13

Sodium
The first individual mineral we will talk about is:   Sodium.  

Sodium is important in making our water and fluids to move around and  to retain enough water for some reserve.  It does this by joining with the mineral chloride to make salt.  Water contains small particles of Sodium and other minerals, which have positive charges and Chloride and other minerals which have negative charges . 
These ions are attracted to each other and the electricity between them makes the water move forward or flow.  Thus, sodium and chloride become  “electrolytes”.  
We need to have just the right amount of Sodium for our fluid levels to be balanced because it holds on to water.   If there is too much sodium, it holds on to water around  the cells.   This is called edema or water retention and can cause high blood pressure and kidney problems.  High blood pressure is often influenced by too much sodium in the diet and too much fluid from alcohol. 
 It there is too little water, the body holds on to sodium in the cells.  This is called dehydration and causes low blood pressure.  This is especially important in children and the elderly.  Too much sodium causes internal inflammation, a factor in many illnesses.  

Amounts we need:  *The Dietary Guidelines for Americans 2010 recommends that some adults can take in less than *2,300 mg of sodium, equal to one teaspoon of salt.   Among persons who are 51 and older, or of any age that have hypertension, diabetes or chronic kidney disease should limit intake to 1500 mg per day of sodium.  This is the same as the     Adequate Intake for adults 19 to 50 years of age.  This is less than one teaspoon of salt per day.  See the How To suggestions to decrease salt if a person needs to do so.   (Whitney 380)   See also the table on page 382 for Deficiency and Toxicity symptoms. (Whitney 382)   Similar tables are listed after each mineral.                                       
Chloride 
Sodium has a relationship with chloride.  They work together.  We need an adequate amount of plain chloride to produce enough stomach acid, hydrochloric acid, to digest our food.  
      Food Sources of sodium and chloride include water, fruits &vegetables that contain water, table salt, and seafood.  *Sea salt has lower sodium although more of the other major and trace minerals, including iodine, than table salt.   It is dried into small balls and when it dries further it becomes crystals.  Celtic sea salt is the most famous, dried and harvested from large areas along the seaside along the coast of France.  Table salt is sodium and chloride made in a manufacturing plant.  Most table salt is iodized, that is iodine is added to make it like sea salt. Sea salt has less sodium than table salt because it contains more trace minerals which displace the sodium.  Processed, packaged and preserved foods have a lot of salt.  Some foods have hidden salt, like ice cream, tomato products, pickles and deli meats which all have a lot of sodium.  Read labels, you may be surprised how much is in some products.  Don’t forget V-8 juice with some water added as a way to replenish minerals, especially sodium, after perspiring from work or exercise.  
SCF  HUN  # 2201   Nutrition     Class 6  Chapters 12 & 13
*Sodium also is important because it Pumps in another mineral, Potassium.  Sodium draws potassium into the fluid system and pumps it into cells to be useful.  This process is referred to as the  *Sodium/Potassium pump.  We must have some sodium before we can absorb Potassium.  See the textbook Figure 12-10 comparing sodium to potassium in some foods.(Whitney 381)   
Potassium
Potassium is important because it helps nerves and muscles to function, to move.  It helps to maintain a steady heartbeat.  It helps to excrete excess sodium and fluid out of the body and so helps to prevent high blood pressure and stress to the heart upon exertion.  It also relaxes muscles to prevent cramping of muscles at rest.  It is important to replenish the body with potassium after perspiring from work or exercise.  
Amounts the Dietary Guidelines for Americans recommends is 2300 mg per day of Potassium for adults 19 to 50 years old, equal to the RDA.  The RDV on labels is much higher.  The amount of potassium will soon be required to be on a food label.  Deficiency and toxicity symptoms are in the textbook (Whitney 384).   
Food Sources of Potassium are water, most fruits  and some vegetables.  Bananas are a good source as are tomato and V8 juice.  Also, meat and whole grains have some, fish especially cod and tuna, legume beans, potatoes and tomatoes have some. 
Magnesium
*Potassium also is important  because it Pumps in another mineral, Magnesium.   Potassium draws magnesium into the fluid system and pumps it into cells to be useful.  This process is referred to as the Potassium/ Magnesium pump.  We must have some potassium before we can absorb Magnesium.  So, it is a good idea to eat fruits in the morning for Potassium and vegetables in the afternoon and evening for Magnesium.

*Magnesium is important because it relaxes brain to nerve to muscle transactions.  It helps to prevent migraine headaches where you have pressure in the arteries and contraction of the nerves in the head. 
      *Magnesium reduces high blood pressure by relaxing the nerves and arteries around the heart.  *It also prevents constipation because it relaxes the nerve contractions of peristalsis in the intestine.  It also is known to relax the arteries in the brain that cause  migraine headaches.   Excesses produce loose stool in the intestine.  It also helps to prevent bone loss because in bone it holds on to calcium.
     *Food Sources of Magnesium are water, green leafy vegetables, legume beans, coffee  beans and nuts, seeds, halibut? And cocoa.  Chocolate in candy or any other form also contains theobromine, a chemical that makes us feel loved and so it is often given on Valentine,s Day.  The RDV for magnesium, 350 to 400 mg is enough for most adults.  As do all minerals, it builds up ready and waiting to be used.  This amount is usually enough for therapeutic uses. Slight twitching of nerves is a common sign of deficiency.  It prevents bone turnover, so growing children need less than adults. Adults need more magnesium to hold on to their bone to increase bone density. It often works together with calcium.  See signs of deficiency and toxicity symptoms in the textbook.(Whitney 393) 
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Calcium
Calcium is the most abundant mineral in the body, is important  because it hardens bone, contracts all muscle and nerves.  In this way it is important in the heart and intestine.  Growing bones of children need more calcium than adults whose bone is already formed.    Young teen mothers need extra calcium because they are trying to grow the baby’s and their own bones at the same time.  
*Calcium must have enough Vitamin D to transport it to bone and intestine.  It also needs Vitamin K to allow it to enter the bone.  Calcium is acid and vitamin K is alkaline allowing this process.  *Iron is needed to make bone grow.  *Vitamin A is also needed to make bones grow long/tall.
Weight bearing exercise stimulates the production of osteoblasts, cells that begin to produce new bone.  When we rest, Osteoclast cells stop the bone making.  Then if you are growing bone, osteoblasts begin the growing again.

Food Sources of Calcium are water, milk, Cheese, yogurt, broccoli, soft fish bones.   Dark leafy greens like kale and spinach, have lower amounts of calcium although the textbook states that the calcium is better absorbed.  
Cheese, low fat and skim milk have a little more calcium than whole milk. The fat displaces some of the calcium.  One cup of whole milk = 290 mg. of calcium.     One cup of skim milk   = 302 mg.  of calcium
Calcium deficiencies result in chipped nails, osteopenia, softening of bones and teeth and  osteoporosis  – bone thinning.  When they are very thin they break, often in the hips and the spine.   See pictures in the Highlight after Chapter 12.(Whitney 397)
       Fluoride and Fosamax like medicines make new bone although it is lacy, called trabecular bone, and is not strong.  Hormones do not increase bone density.  People need minerals and weight bearing (standing and weight lifting) exercise to increase bone density.  (Adequate Vitamin D is needed to transport the calcium.)
      Excesses of calcium cause constipation and require more magnesium to balance the amount.  Intake of Calcium should be about two times the amount of magnesium from both foods and supplements.  As it is a mineral, it builds up, ready and waiting to be used.  
     RDV  for calcium for the average adult is 1000 mg per day. Adequate intake for average sized people 19 to 50 years of age should also take in about 1000 mg. of calcium each day.  Growing children 9-18 and women who are pregnant or nursing need more.  
Supplements need acid to absorb calcium. Citrate or citric acid should be added to  help absorption.  Antacids then, would interfere with the absorption process.  Tums as a source of calcium is marketing not science.  Coral Calcium is from an ocean plant.  It is unknown if it is well absorbed and may have mercury residue.   Generally, if taking supplements, Vitamin D should be included and the calcium should be twice as much as the magnesium.  
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Phosphorus 
*Phosphorus  is important because it helps to harden bone.  *It also combines with fats into phospholipids to help transport lipids to where they are needed. *An excess of phosphorus results in calcium being excreted out of the body.  The Amount needed for average adults is 700 mg per day.  Food sources are water, especially in Florida, milk, yogurt, tofu, sunflower seeds, chicken & meats.  Phosphoric acid in sodas are a food source although not a nutritious one.  Non-vegetarians probably do not need supplements. 
Sulfur
Sulfur   is important in providing firmness to skin, hair and nails as well as to increase the *cartilage in joints and between the bones in the spine.  This helps to prevent *osteoarthritis. It also helps to make the vitamin Thiamine and the amino acids methionine and cysteine. There is no RDA, RDV or Upper Limit! Food Sources are not only in water but in meats, milk, legumes, nuts and  especially in 
* uncooked onions and garlic and cooked egg whites.   
Trace Minerals   Chapter 13
*Small amounts of the trace minerals are needed for good health.  Food sources of some  are water, especially ocean water, fish, sea salt and seaweed, known mostly as Kelp.

Iron
The most important trace mineral is Iron.    It is a part of many body processes.  It is important in bone growth and to provide heme  the strength to every blood cell, and which brings oxygen to other cells.  Iron is lost in any bleeding.  Heavy bleeding, as it decreases the amount of red blood cells, results in Iron deficiency Anemia.  Iron deficiency is also the cause of pica- eating clay, dirt, paint chips.  One could also absorb lead and other toxins this way.  * Iron deficiency symptoms include pale skin,    *difficulty breathing  and vertical nail ridges.  A symptom of sickle-cell anemia also is difficulty breathing. 
     The RDA for males & Females 18-30 years is 18 mg. per day.  Pregnancy requires more.  Other ages need less.  Fiber helps to get iron excesses out. 

                                          Excess:  Iron overload or hemochromatosis                        has to do with a lack of other minerals like calcium and magnesium and liver problems that prevent it’s processing and iron stays in the blood.  If the inner layer of the colon is thin, the iron will stay in the blood and not be absorbed.  Excess iron is also known to promote tumor growth.        It is believed that if we have enough calcium, magnesium and  phosphorus we will have balanced minerals with less iron overload and less metals like lead and mercury in the blood.  Coffee and the tannic acid in tea are known to decrease the absorption of iron.(Whitney407) 
   Food sources of Iron are meats, poultry (less) and legume beans(less).  *Vegetable sources are helped to be absorbed by acid (citric acid, tomato sauce)  and * vitamin C (ascorbic acid). (Whitney 407)  Enriched is when iron is added to white flour to replace that processed out of whole wheat. Figure 12-7 (Whitney  413) 
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Zinc
Zinc is important  in the production, storage and release of insulin and in wound healing, both important in diabetes.  It is also involved in sperm production, sexual maturation and in forming our senses of taste and smell.  It can sometimes decrease the length of a cold because it helps against bacterial infection. It may help get the metal cadmium out of the body.  This is important because zinc increases prostate function.  Deficiency symptoms include lack of growth in children, dwarfism, frequent colds, and white dots on fingernails.  The RDV is 15 mg per day.  The UL is 50 mg per day.      

       Food sources of zinc are oysters and other shellfish, meats, legume beans, nuts, brown rice and sunflower seeds. 
Iodine
*Iodine   is important in thyroid function.  It helps to form the hormone thyroxine  Iodine also regulates the thyroid  from going too fast or too slow.  It helps the thyroid  to increase heat in body temperature, including the resting body temperature when we sleep and are not active.  *It helps to heat up the food we eat.  

* In this way iodine is helpful in weight loss to metabolize the food we eat,  *as it increases the Basal Metabolic Rate.  *It also helps to get excess radiation out of the body from ex-rays, cancer treatment, heavy aerobic exercise and flying near the sun, as it rearranges altered ions in our fluids.    Deficiency symptoms include an enlarged or inflamed thyroid  (goiter) and underactive thyroid and hair loss.  RDV and RDA is 150 mcg.  During pregnancy and lactation, more is needed for brain development of the child.    *Food sources are water, seafood, kelp, sea salt and iodized salt.  Foods that  *increase  the need for iodine are the cruciferous vegetables:  broccoli, cabbage, cauliflower and legume beans, *especially soy foods and products.   
*Selenium  is important as an antioxidant in the intestine, it helps get mercury out  of the body and along with vitamin E may helps to strengthen muscles, including the heart.  It has been reported through animal research to prevent one kind of muscular dystrophy, Duchenne’s m d.?  Further research will give more information on this possible connection.   Excess can also result in hair loss and increased growth of tumors in the intestine and prostate.  Food sources are sea water, sea food, especially tuna, whole grains  especially brown rice, and some vegetables.
*Copper is important because it helps to fight bacteria, and also increases nerve transmission.  Therefore it is helpful in joints as it strengthens spinal and joint nerves  and decreases joint pain.  It is helpful in strengthening hair .  The RDV is only 2 mg.  Food sources are legume beans, whole grains, nuts, seeds, shellfish and copper pipes through some households’ water flows.

Manganese also helps to strengthen joint nerves. Food sources include whole grains. 
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Trace Minerals cont’d
*Fluoride is important in protecting tooth enamel.  It should be applied topically because if it is consumed in water it makes new bone, but it is lacy bone and is not strong.  It is also helpful in toothpaste and in oral rinses like ACT.

*Chromium helps to process insulin and decrease blood sugar.  Excesses can build up, especially from supplements because they are not well absorbed.  Food sources include meats, whole grains and it is suspected to be in cinnamon.
Molybdenum  is helpful in getting metals out of the body

Silicon  is important in making bones, nails and hair smooth. It also helps computer information slide around the chip on which information is stored.  Silicon Valley in CA

Interactions
*Interactions  There are interactions between minerals.  Zinc increases the need for copper.  Eating meats would increase phosphorus which might decrease calcium, although would increase iron intake. * Zinc and chromium help against diabetes.   
     Calcium needs magnesium to work well.  Calcium, magnesium and iron deficiencies result in lead overload.  
     *Vitamin C increases absorption of vegetable, non-heme iron.  

Other minerals  are actually metals or contaminants.  In large amounts they are toxic. 

Hair mineral analysis is interesting but represent what has been in the body a long time and is not current information.  It is not believed to be medically reliable.   

     *Aluminum is a metal, not a mineral.  If we take in adequate minerals we will absorb less aluminum into our blood and brains, where it *clogs and interferes with brain processing.    Aluminum  is easily absorbed through water, including aluminum overhead pipes use for irrigation of farm plants, aluminum pots and pans and in antiperspirants and makeup.   Deodorants may be sufficient under many circumstances.  Look for products without it in the list of ingredients.   
Summary See the summary of trace minerals in the textbook.(Whitney 425)
*All minerals  are absorbed through the mucous membrane lining of the intestine.  If this lining is thin, from sugar, alcohol or not formed well soon after birth, it will not absorb the minerals from the stool.  There are receptor sites on this lining. 
     When the receptor sites are full, no more minerals or metals will be taken up.  When the minerals are used by the body and the receptor sites are empty, they will take up the minerals from the stool.   A good system.  *All minerals build up and thus can have excesses.  When taking any supplements, add up what one is taking in other supplements and estimate the amounts from food to help determine if one is taking in the right amounts.  *Compare intake to the recommended amounts.
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