Vitamins and Minerals Slides
1. Vitamins and Minerals

2. What is a vitamin?

3. Vitamins: What the Heck are They?

a. Vitamins are organic compounds needed in the diet for normal function, growth, and maintenance of the body.
4. Vitamins: What the Heck are They?

a. In order for something to be classified as a vitamin, the compound must meet the following criteria:

b. The body is unable to synthesize enough of the compound to maintain health AND

c. The absence of this compound from the diet, for a defined period, produces deficiency symptoms that, if caught in time, are quickly cured when the compound is resupplied.
5. Vitamins: A Little Goes a Long Way

6. Macronutrients and Micronutrients

7. Rickets, Beriberi, Pellagra and Scurvy

a. Those are all old-school vitamin deficiency diseases that were dramatically cured as scientists began to identify vitamins 

b. Named in order of discovery: A, B, C, D, E, F

8. What Organisms Make Vitamins?

a. Slide Points:

i. Plants make all the vitamins they need, and provide a healthy source for animals.

ii. Animals vary in ability to make vitamins

iii. Interesting fact: Cows do not make Vitamin D 

b. Guinea pigs and humans are two of the few organisms not able to make their own supply of vitamin C
9. So What are Minerals?

a. Slide Points:

i. Also essential components of the diet – chemical elements
ii. Can work as cofactors – enable proteins to function.

iii. New and existing dietary minerals are still being researched.

b. Minerals are classified based on their content in the body and DRI. Researchers are still determining whether some minerals should be added to the definitive list of essential minerals. For instance, some minerals, such as gold, are found in the body in such small amounts that it is hard to determine if they are essential. 

10. Why are Healthy Bones Important?

a. Support- structural framework by supporting soft tissues and providing attachment points

b. Protection - protects internal organs from injusty.  Cranial bones protect brain, vertebrae protect spinal cord, rib cage - heart and lungs

c. Movement - when skeletal muscle contracts, pull on bones to produce movement

d. Storage - stores 99% of body’s calcium.  Bone also releases minerals into blood to maintain mineral balances.  Also stores fats (in adipose tissues)

e. Blood cell production - red bone marrow produces red blood cells, white blood cells, and platelets (HEMOPOIESIS)
11. Osteoporosis Shows Us Why Vitamins and Minerals are Important in Making Bone
a. Leads to Broken Bones
i. Backbone
ii. Hip
iii. Wrist
b. Most Impacts Caucasian & African American Women (also relatively high percentage of Asian women)
c. Osteoporosis in the World
i. 1/3 Women Over Age 50
ii. 1/12 Men Over Age 50
12. What’s Going on inside our Bones?

a. Red bone marrow located in young people’s bones as well as in adult hip bones, ribs, breastbones, vertebrae, skull, and ends of arm and thight bones.

b. Periosteum - protects bones, assists in fracture repair, helps nourish bone tissue, serves as attachment point

c. Perforating fibers- thick band of collagen fibers

d. Medullary cavity holds yellow marrow (stored energy reserve- triglycerides)

e. Endosteum - lines internal bone surface
13. What Makes up our Bone Matrix?

a. Calcium and Phosphorus [Hydroxyapatite]

b. Collagen

c. (and Water)
14. Some Cell Suffixes

a. What does -blast mean?

b. -clast?

c. What then are osteoblasts and osteoclasts?  What do you think chondroblasts are?
15. Bone Production

a. Osteogenic cells- unspecialized stem cells- only bone cells to undergo cell division - LOCATED ALONG INNER PERIOSTEUM and in ENDOSTEUM

b. Osteoblasts- bone building cells- secrete collagen fibers and initiate calcification - SECRETES MATRIX

c. Oseteocytes- mature bone cells (do not undergo cell division) EXCHANGES NUTRIENTS

d. Oseteoclasts- release enzymes and acids that digest matrix (resorption) - HUGE cells (fusion of sometimes 50 cells).  Concentrated in endosteum 

e. Sound bad but are part of normal development, maintenance, and repair.  Help regulate blood calcium level.
16. Osteoporosis

a. Ossification & Bone Resorption Are Out of Balance
17. Bone Grows and Remodels over Time

a. What’s needed to help make bone?

i. Minerals (calcium & phosphorus [hydroxyapatite], copper [forming collagen])

ii. Vitamins (A: osteoblasts, C: synthesis of collagen, D: increases absorption of calcium and phosphorus from food, K: synthesis of bone proteins)

b. Bone continually renews itself.  Bone resportion and ossification happen constantly.  At any given time, 5% of total bone mass in body is being remodeled (4% per year - compact bone, 20% per year -spongy bone).

c. Remodeling can be triggered by exercise, sedentary lifestyle , and changes in diet.

d. Loss of calcium - weakens bones, or can cause bones to become too flexible - rickets and osteomalacia 

e. Abnormal acceleration of the remodeling process results in Paget’s - brittle bones

f. Vitamin D is made in the skin by sunlight - increases calcium absorption in small intestine
18. Osteoporosis

19. Osteoporosis Can Lead to Fractures
20. What Foods Provide Calcium?

a. Spinach has lots of calcium, but very little of it absorbed by body (oxalate binds to it and limits absorption)
21. So Calcium Alone Will Keep My Bones Healthy?

a. Vitamin D ✔
b. Potassium ✔ 

c. Alcohol ✖ 

d. Caffeine ✖ 

e. Sodium ✖ 

f. Protein?
22. Vitamin D

23. How do you agree and how do you disagree?

a. Osteoporosis is a disease that shows how osteoclast cells are harmful to us.”
24. Other Vital Info about Vs and Ms

a. Provitamins 

b. Water- v. fat-soluble vitamins

c. Macro- v. microminerals 

d. Deficiency and toxicity

e. Enrichment and fortification

f. How to get the most out of your fruits and vegetables

g. Supplements
25. Macrominerals vs. microminerals

a. Macrominerals (Require 100 mg or more per day)

i. Calcium
ii. Phosphorus

iii. Sodium
iv. Potassium
v. Chloride
vi. Magnesium
b. Microminerals (Require less than 100 mg per day)

i. Iron 

ii. Zinc

iii. Copper

iv. Selenium

v. Iodine

vi. Fluoride

vii. Chromium

viii. Manganese

ix. Boron

x. Molybdenum

xi. Cobalt

xii. Vanadium

26. Provitamins

a. Precursors to vitamins in the body

b. Beta-carotene (converted to Vitamin A)

c. Tryptophan (converted to niacin)

i. requiring 60 mg of tryptophan to make one mg of niacin
27. Water-Soluble

a. Rapidly lost from body, partly because the water in cells dissolves these vitamins and excretes them out via the kidneys.  B6 and B12 are exceptions – stored more readily than other water-soluble vitamins in the liver

b. Daily doses are required, though some vitamins show no signs of deficiency even after 10-20 days of no consumption (ie vitamin C-20-40 days, vitaminb1 – 10 days)

c. Usually, toxicity not a risk unless taking supplements

d. Should be consumed daily

i. Thiamin (B1)

ii. Riboflavin (B2)

iii. Niacin (B3)

iv. Pantothenic acid (B5)

v. Biotin (B7)

vi. Folic acid (B9)

vii. Ascorbic acid - Vitamin C

viii. Pyridoxine (B6)
ix. B12
28. Fat-Soluble

a. Vitamin A

b. Vitamin D 

c. Vitamin E

d. Vitamin K

e. Absorbed along with dietary fat.  Mostly stored in liver and fatty tissues.

f. People with cystic fibrosis may develop deficiencies of fat-soluble vitamins because they cannot absorb much fat.  For months – Vitamin A in liver for months.

g. Fat-soluble vitamin toxicity is more common than water.  

a. Vitamin K is a fat-soluble vitamin. The "K" is derived from the German word "koagulation." Coagulation refers to the process of blood clot formation. Vitamin K is essential for the functioning of several proteins involved in blood clotting (1). There are two naturally occurring forms of vitamin K. Plants synthesize phylloquinone, which is also known as vitamin K1. Bacteria synthesize a range of vitamin K forms using repeating 5-carbon units in the side chain of the molecule. These forms of vitamin K are designated menaquinone-n (MK-n), where n stands for the number of 5-carbon units. MK-n are collectively referred to as vitamin K2 (2). MK-4 is not produced in significant amounts by bacteria; instead, it appears to be synthesized by animals (including humans) from phylloquinone. MK-4 is also formed from menadione, a synthetic form of vitamin K present in animal feed. MK-4 is found in a number of organs other than the liver at higher concentrations than phylloquinone (3). This fact, along with the existence of a unique pathway for its synthesis, suggests that MK-4 has a unique biological function that has not yet been identified (4).
29. Vitamin A: Underdoing It

a. Vitamin A deficiency: number-one cause of blindness worldwide

b. Early sign = night blindness

c. Vitamin A maintains healthy cornea

d. Lack of vitamin A = Bitot’s spots

e. Macular degeneration disease

f. BEE_TOZE
g. Night blindness is an early sign of blindness and is often coupled with poor flash recovery. The eyes are so sensitive to vitamin A that one shot of the vitamin will cure the night blindness within minutes. 

h. Vitamin A is also involved in the maintenance of a healthy cornea. In a deficiency, the cornea is transformed from moist and healthy to dry and hardened. Normal cells that secrete mucus to help keep the cornea moist and healthy become keratinized, forming cells that dry out the eye covering. Keratin is a type of protein that is hard and tough like fingernails. The rough and dry surroundings make the eye more susceptible to damage from scarring. This irreversible damage is called xeropthalmia. A vitamin A deficiency can also lead to the formation of small, grayish, foamy deposits on the eye called bitot spots. 

i. Macular degeneration: A group of disorders characterized by the breakdown of the macula. 

j. Carotenoids lutein and zeothanthin may also protect the eye, as they have vitamin A-like activity. For example, 24 mcg of carotenoid is equal to 1 mcg of retinol.
30. Role of Vitamin A in Night Vision

a. Consumption of yellow-orange fruits and vegetables rich in carotenoids, specifically beta carotene, provides pro-vitamin A precursors that will prevent VAD related night blindness.
31. Vitamin A: Overdoing it

a. Your body can store up to two years worth in your liver. 

b. Vitamin A causes toxicity with long-term intake as little as two times human needs. Birth defects Liver problems Reduced bone mineral density that may result in osteoporosis Coarse bone growths Skin discoloration Hair loss Excessive skin dryness/peeling (desquamation) Angular 

 HYPERLINK "http://en.wikipedia.org/wiki/Angular_cheilitis" cheilitis 

c. Retinoids toxic to fetus – found in animal meats, particularly liver.

d. Vitamin A binds to DNA and influences cell development.  
32. Enrichment

a. Slide Points:

i. Adding nutrients present in food before processing

ii. Mandatory in milled, refined, or polished grains

iii. Thiamin, riboflavin, niacin, and iron must be added 

b. Although refined flours and grains are fluffier and easier to use in baking, they are nutritionally inferior to whole grains. This is because not all the ingredients lost in the processing are replaced. Enrichment started in the early twentieth century, when widespread nutritional deficiencies resulted from a diet too reliant on refined flour and grains.
33. Fortification

a. When vitamins and minerals are added to food that are not naturally found in that food

b. Mandated that A and D be added to milk and folic acid in enriched cereal and grain
34. Get the most out of your produce

a. The longer a vegetable is boiled for, the more water-soluble vitamins are lost
b. Keep your produce cool – chilling slows enzyme activity that causes vitamin degradation

c. Keep peeling to a minimum – peels have most of the micronutrients (and fiber)

d. Minimize reheating of food – heat speeds up enzyme activity

e. Keep canned veggies cool and serve in liquid (when appetizing)

f. Buy local!  Minimize the time your vegetables and fruits travel.

g. Interesting note – if you cook vegetables in fat and then remove the fat before eating, you will be losing much of the nutrition found in the vegetable.

