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Chapter 7:  The Vitamins



Introduction

Vitamins were discovered at the beginning 
of the twentieth century.

Definition:  An essential, noncaloric, 
organic nutrient needed in tiny amounts in 
the diet.



Introduction

The role of vitamins is to help make possible 
the processes by which other nutrients are 
digested, absorbed, and metabolized or 
built into body structures.

The only disease a vitamin can cure is the 
one caused by a deficiency of that vitamin.



Definition and Classification of 
Vitamins



Definition and Classification of 
Vitamins

Vitamins fall into 2 classes, fat soluble and 
water soluble



Vitamin Precursors

Some vitamins exist as precursors, or 
provitamins



Fat-Soluble and Water-Soluble Vitamins



The Fat-Soluble Vitamins

 A, D, E, K

– Found in fats and oils of foods

– Require bile for absorption

– Stored in liver and fatty tissues until needed

– Not needed in the diet daily

– Can reach toxic levels if too much is consumed

– Deficiencies can occur when people eat diets 
that are extraordinarily low in fat



Vitamin A

Beta-carotene – plant-derived precursor

Retinol – active form stored in the liver
• Converted by cells into its other two active forms, 

retinal and retinoic acid, as needed



A Jack of All Trades

Vitamin A plays a role in 
• Gene expression

• Vision

• Maintenance of body linings and skin

• Immune defenses

• Growth of bones and of the body

• Normal development of cells

• Reproduction



Regulation of Gene Expression

Vitamin A exerts influence on body functions 
through its regulation of genes.

Hundreds of genes are regulated by the 
retinoic acid form of vitamin A.



Eyesight

Vitamin A plays two roles:

– Process of light perception at the retina

– Maintenance of a healthy cornea



Eyesight

Vitamin A is part of the rhodopsin 
molecule, a pigment within the cells of the 
retina.

When light falls on the eye, it bleaches 
rhodopsin, which breaks off the vitamin A, 
initiating a signal that conveys the sensation 
of sight to the optic center of the brain.



Eyesight

The vitamin then reunites with the pigment, but a little 
vitamin A is destroyed each time this reaction takes place, 
and fresh vitamin A must replenish the supply.

If the vitamin A supply runs low, night blindness can result 
– a lag before the eye can see again after a flash of bright 
light at night. 



Eyesight

A more serious deficiency of vitamin A 
occurs when the protein keratin 
accumulates and clouds the eye’s outer 
vitamin A-dependent part, the cornea.

Keratinization of the cornea can lead to 
xerosis (drying) and then progress to 
thickening and permanent blindness, 
xerophthalmia.  

500,000 of the world’s vitamin A-deprived 
children become blind each year due to 
xerophthalmia.



Skin And Body Linings

Vitamin A is needed by all epithelial tissue 
which includes the protective linings of the 
lungs, intestines, vagina, urinary tract, and 
bladder.  

If vitamin A is deficient, cells fail to make 
mucus and secrete keratin, the same 
protein found in hair and nails.  

Keratinization makes the tissues dry, hard 
and cracked which makes they are more 
susceptible to infection.



The skin in vitamin A deficiency

Skin And Body Linings



Vitamin A has a reputation as an “anti-
infective” vitamin.

Body’s defenses depend on an adequate 
supply.

Immunity



Vitamin A assists in growth of bone (and 
teeth).

In children, failure to grow is one of the first 
signs of poor vitamin A status.

Growth



Between 3 and 10 million of the world’s 
children suffer from a severe vitamin A 
deficiency including

– Xerophthalmia

– Diarrhea

– Appetite loss

– Reduced food intake

275 million more children have impaired 
immunity, leaving them open to infections

Vitamin A Deficiencies Around the World



Vitamin A Toxicity

Can occur when excess vitamin A is taken 
as supplements or fortified foods

Chronic use of vitamin supplements 
providing three to four times the 
recommended dose for pregnancy has 
caused birth defects



With the exception of liver, it is not easy to ingest toxic 
amounts of vitamin A.

– 1 oz of beef liver contains 3 times the DRI. 

Vitamin A Toxicity



Vitamin A Toxicity



Vitamin A Recommendations

Vitamin A is not needed every day. Why?

DRI for man is 900 micrograms

DRI for woman is 700 micrograms 

Tolerable Upper Intake Level is 3,000 
micrograms



Food Sources of Vitamin A

Beta-carotene is found in vegetables and 
fruits 

– Orange or muddy green colored

Active vitamin A is found in foods of animal 
origin

– Liver, fish oil, milk, fortified cereals, eggs, 
butter



Food Sources of Vitamin A



Food Sources of Vitamin A

Colorful foods are often rich in 
vitamins



Beta-Carotene And Carotenoids

In plants, vitamin A only exists in its 
precursor form.

Beta-carotene, the most abundant of these 
carotenoid precursors, has the highest 
vitamin A activity.

– 12 micrograms of beta carotene from food 
supplies the equivalent of 1 microgram of 
retinol in the body.



Beta-Carotene And Carotenoids

– Beta-carotene from food is not converted to 
retinol efficiently enough to cause vitamin A 
toxicity. Excess beta-carotene is stored the fat 
under the skin, imparting a yellow cast.  

– Do you think this is harmful?

Answer:  NO



Does Eating Carrots Really Promote Good Vision?

Yes, eating carrots and other rich sources of 
beta-carotene promotes good vision.

– Dark green vegetables 

• Spinach, broccoli, collard greens

– Orange fruits and vegetables

• Carrots, sweet potatoes, pumpkins, mango, 
cantaloupe, apricots



Carotenoids and Diseases

People with low intakes of beta-carotene 
have a high incidence of macular 
degeneration.

Beta-carotene is an antioxidant along with 
vitamin E, vitamin C, selenium, and many 
phytochemicals.



Vitamin D

Can be self-synthesized with the help of 
sunlight.

Whether made with the help of sunlight or 
obtained from food, vitamin D undergoes 
chemical transformations in the liver and 
kidneys to activate it.



Vitamin D

The sunshine 
Vitamin: D



Roles of Vitamin D

Vitamin D functions as a hormone to:

– Regulate blood calcium and phosphorus levels, 
thereby maintaining bone integrity

– To replenish blood calcium, vitamin D acts at 
three body locations to raise blood calcium 
levels:

• Skeleton

• Digestive tract

• Kidneys 



Vitamin D stimulates maturation of cells, 
including immune cells that defend against 
disease

Vitamin D acts on genes, affecting how cells 
grow, multiply, and specialize
– Deficiencies may include

• High blood pressure

• Some common cancers

• Rheumatoid arthritis

• Multiple sclerosis

• Psoriasis

Roles of Vitamin D



Too Little Vitamin D – A Danger to Bones

Rickets leads to bowed legs to unmineralized bone and also beaded ribs as 
calcium is deposited on the ribs, rather than in the ribs.



Too Little Vitamin D – A Danger to Bones

In adults, the poor mineralization of bone 
results in osteomalacia.

– Brittle, soft, and deformed bones



Too Much Vitamin D – A Danger to Soft Tissues

Vitamin D is the most potentially toxic of all 
vitamins

More likely if supplements are taken

– Toxic to bones, kidneys, brain, nerves, heart, 
and arteries



How Can People Make a Vitamin from Sunlight?

When ultraviolet light from the sun shines 
on a cholesterol compound in human skin, 
the compound is transformed into a vitamin 
D precursor and is absorbed directly into 
the blood.

Over the next day, the liver and kidneys 
finish converting the precursor to active 
vitamin D.

Sunlight presents no risk of vitamin D 
toxicity; sun breaks down excess vitamin D 
in the skin. 



At the end of winter, many otherwise 
healthy northern U.S. adults, even those 
drinking milk fortified with vitamin D, may 
test low for blood vitamin D.

Dark-skinned people need up to three hours 
of direct sun for several days to make 
enough vitamin D.

Light-skinned people need much less time – 
10 or 15 minutes.

How Can People Make a Vitamin from Sunlight?



Intake Recommendations and Food Sources

5 micrograms/day for adults 19 to 50 years

UL 50 micrograms/day (2,000 IU on supplement 
labels)



Vitamin E

Vitamin E, a.k.a. tocopherol



The Extraordinary Bodyguard

Vitamin E is an antioxidant.

Oxidative damage occurs when highly 
unstable molecules known as free radicals, 
formed normally during cell metabolism, run 
amok and disrupt cellular structures. 



The Extraordinary Bodyguard



Deficiencies are almost never seen in 
healthy humans.

A classic vitamin E deficiency occurs in 
premature babies born before the transfer 
of the vitamin from mother to the infant, 
which takes place in the last weeks of 
pregnancy.

– Infant’s RBC lyse and infant becomes anemic

Vitamin E Deficiency



Chronic Diseases and Vitamin E Intakes

Heart disease and cancer may arise in part 
through tissue oxidation and inflammation.

People with low blood vitamin E 
concentrations die more often from these 
and other causes than do people with higher 
blood levels.



Toxicity of Vitamin E

No adverse effects arise from consuming 
foods that naturally provide vitamin E.

Vitamin E supplements appear safe at lower 
doses.

An increase in brain hemorrhages, a form of 
stroke, among smokers taking just 50 mg of 
vitamin E per day has also been noted. 

Supplements may also increase the effects 
of anticoagulant medication.



Vitamin E Requirements

  15 milligrams a day for 
adults

  On average, U.S. intakes of 
vitamin E fall substantially 
below the recommendation.



Food Sources of Vitamin E



Raw vegetable oils contain substantial vitamin E, but high 
temperatures destroy it

Food Sources of Vitamin E



Vitamin K

Have you ever thought about how 
remarkable it is that blood can clot?

What would happen if it didn’t?  



Roles of Vitamin K

Main function of vitamin K is to help 
synthesize proteins that help blood clot.

Also necessary for the synthesis of key bone 
proteins.



Sources of Vitamin K

Vitamin K can be made by intestinal bacteria.

Newborns are given a dose of vitamin K at birth.



Sources of Vitamin K



Vitamin K Toxicity

Toxicity is rare and there is no Tolerable 
Upper Intake Level.

Toxicity causes jaundice and may occur if 
supplements of a synthetic version are 
given too enthusiastically.



The Water-Soluble Vitamins

Vitamin C and the B vitamins 

– Cooking and washing cut foods with water can 
leach these vitamins out of the food.

– Absorbed easily and excreted easily in urine.

– Foods never deliver a toxic dose of them but 
large doses concentrated in some vitamin 
supplements can reach toxic levels.

– “The most expensive urine in town”



Vitamin C

 More than 200 years 
ago, any man who joined 
the crew of a seagoing 
ship knew he might 
contract scurvy, which 
would end up killing as 
many as 2/3 of the crew.

Long voyages without fresh fruits and 
veggies spelled death by scurvy for 
the crew



The first nutrition experiment was done 
nearly 250 years ago to find a cure for 
scurvy:

– 4 Experimental Groups

1. Vinegar

2. Sulfuric acid

3. Seawater

4. Lemons

Vitamin C

Which group do you think was cured?

Answer:  group 4



Those receiving the citrus fruits were cured

It took 50 years for the British navy to make use of 
the information and require all its ships to provide 
lime juice to every sailor daily  

Nicknamed them “limeys”

The name given to the vitamin that the fruit 
provided, ascorbic acid, literally means “no scurvy 
acid”  

Today called vitamin C

Vitamin C



The Work of Vitamin C

Functions of vitamin C

– Assists enzymes involved in the formation and 
maintenance of collagen

– Acts as an antioxidant, especially protecting the 
immune system cells from free radicals 
generated during their assault on invaders



Deficiency Symptoms

Most scurvy symptoms are due to collagen 
breakdown

– Loss of appetite

– Growth cessation

– Tenderness to touch

– Bleeding gums

– Swollen ankles and wrists

– Anemia

– Red spots on skin

– Weakness

– Loose teeth



Deficiency Symptoms



Consumer Corner: Vitamin C and the 
Common Cold

Do you think vitamin C relieves colds?

a. Yes

b. No

c. I have no opinion



Consumer Corner: Vitamin C and the 
Common Cold

More than 30 years ago, Linus Pauling, a 
Nobel Prize Winner, become a vocal 
supporter of vitamin C supplements.

The scientific community all but discounts 
his claims because research fails to support 
Pauling’s theories. 



Consumer Corner: Vitamin C and the 
Common Cold

One review of the literature did reveal a 
modest benefit – a difference in duration of 
less than one day per cold in favor of those 
taking a daily dose of at least 1 gram of 
vitamin C.

The effect may be greater in children than 
in adults (adults may need doses near the 
UL of 2 grams a day).



Consumer Corner: Vitamin C and the 
Common Cold

In drug-like doses, vitamin C may act like 
a weak antihistamine.

Can vitamin C ease the suffering of a person with a cold?



Is Vitamin C Hazardous to Health?

Possible adverse effects of taking 2 grams a 
day:

• Alteration of the insulin response to carbohydrate

• Interference with blood clotting medications

• Kidney stones

• Gout 

• Digestive upsets



Is Vitamin C Hazardous to Health?



The Need for Vitamin C



The Need for Vitamin C





The B Vitamins in UNISON

B vitamins function as part 
of coenzymes

– coenzymes help enzymes 
do their jobs



B Vitamin Roles in Metabolism



Thiamin, riboflavin, niacin, pantothenic acid, 
and biotin – participate in the release of 
energy from the energy nutrients

Folate and vitamin B12 help cells multiply

Vitamin B6 helps the body use amino acids 
to synthesize proteins

B Vitamin Roles in Metabolism



B Vitamin Deficiencies

In a B vitamin deficiency, every cell is affected.

– Symptoms include

• Nausea

• Severe exhaustion

• Irritability

• Depression

• Forgetfulness

• Loss of appetite and weight

• Impairment of immune response

• Abnormal heart action

• Skin problems

• Swollen red tongue

• Teary, red eyes

• Pain in muscles



The B Vitamins as Individuals

Thiamin

– Plays a critical role in the energy metabolism of 
all cells. 

– Occupies a site on nerve cell membranes.

– Nerve processes and their responding muscles 
depend heavily on thiamin.



Thiamin Deficiency

Beriberi 

– First observed in East Asia, where rice provided 
80 to 90 percent of the total calories most 
people consumed.  

– Polished rice became widespread, and beriberi 
became epidemic.



Thiamin Deficiency



Thiamin Deficiency

In developed countries today, alcohol abuse 
often leads to a severe form of thiamin 
deficiency, Wernicke-Korsakoff syndrome.

– Alcohol impairs thiamin absorption

– Symptoms

• Apathy, irritability, mental confusion, memory loss, 
jerky movement, staggering gait



Food Sources and Recommended Intakes



Riboflavin

Riboflavin plays a role in energy metabolism

When thiamin is deficient, riboflavin usually 
is also



Riboflavin



Niacin

Participates in energy metabolism of every 
cell.

Deficiency disease is pellagra, which 
appeared in Europe in the 1700s when corn 
from the New World became a staple food.

In the early 1900s in the U.S., pellagra was 
affecting hundreds of thousands in the 
South and Midwest.



Pellagra is still common in parts of Africa 
and Asia.

Pellagra still occurs in the U.S. among 
poorly nourished people, especially those 
with alcohol addiction.

Niacin



Pellagra symptoms:  4 “D’s”

– Diarrhea

– Dermatitis

– Dementia

– Death

Niacin



The key nutrient that prevents pellagra is 
niacin

Or, consuming adequate tryptophan which 
can be converted to niacin in the body

The amount of niacin in a diet is stated in 
terms of niacin equivalents (NE), a 
measure that takes available tryptophan 
into account

Niacin Sources



Niacin Sources



Supplements may be taken as a treatment 
to lower blood lipids associated with 
cardiovascular disease.

Symptoms of toxicity

– Life-threatening drop in blood pressure

– Liver injury

– Peptic ulcers

– Vision loss

– Niacin flush 

Niacin as a Drug



Folate

Folate helps synthesize DNA and so is 
important for making new cells



Folate Deficiency

Deficiency of folate causes anemia, 
diminished immunity, and abnormal 
digestive function.

Deficiencies are related to increased risk of 
cervical cancer (in women infected with 
HPV), breast cancer (in women who drink 
alcohol) and pancreatic cancer (in men who 
smoke).



Folate and Birth Defects

Adequate intakes of folate during pregnancy 
can reduce a woman’s chances of having a 
child with a neural tube defect (NTD).

NTD arise in the first days or weeks of 
pregnancy, long before most women 
suspect they are pregnant.



Folate and Birth Defects

In the late 1990s the FDA ordered 
fortification of all enriched grain products 
with an absorbable synthetic form of folate, 
folic acid.

Since fortification began, the U.S. incidence 
of NTD dropped by 25 percent.



Folate and Birth Defects



Folate Toxicity

Tolerable Upper Intake Level for folate is 
1,000 micrograms a day for adults

A concern about fortifying the nation’s food 
supply with folic acid is folate’s ability to 
mask deficiencies of vitamin B12



Sources of Folate and Recommendations



Vitamin B12

Vitamin B12 and folate are closely related: 
each depends on the other for activation.

Main roles: helps maintain nerves and is a 
part of coenzymes needed in new blood cell 
synthesis.



Vitamin B12

Symptoms of deficiency of either folate or 
vitamin B12 include the presence of 
immature red blood cells.

Administering extra folate often clears up 
this blood condition but allows the B12 
deficiency to continue.  

Vitamin B12’s other functions then become 
compromised, and the results can be 
devastating: damaged nerves, creeping 
paralysis, and general muscle and nerve 
malfunctioning. 



Intrinsic factor is a compound made by the 
stomach needed for the absorption of B12.

A few people have an inherited defect in the 
gene for intrinsic factor, which makes B12 
absorption poor.

Vitamin B12



Vitamin B12 must be injected to bypass the 
defective absorptive system.

This anemia of the vitamin B12 deficiency 
caused by a lack of intrinsic factor is known 
as pernicious anemia.

Vitamin B12



Vitamin B12



Vitamin B12

Who is at particular risk of a B12 deficiency?    Answer:  vegans



Vitamin B6

Vitamin B6 participates in more than 100 
reactions in body tissues.

• Needed to convert one amino acid to another amino 
acid that is lacking

• Aids in conversion of tryptophan to niacin

• Plays important roles in the synthesis of hemoglobin 
and neurotransmitters

• Assists in releasing glucose from glycogen

• Has roles in immune function and steroid hormone 
activity

• Critical to fetal nervous system development



Vitamin B6



Vitamin B6



Are B Vitamins Related to Heart Disease?

People with an inherited rare disorder that 
raises the blood level of the amino acid 
homocysteine almost invariably suffer from 
a severe form of cardiovascular disease.

CVD sufferers without the inherited disorder 
also sometimes accumulate homocysteine in 
the blood.



When healthy men with elevated 
homocysteine are given supplements of 
folate, vitamin B6, and vitamin B12, their 
homocysteine values drop significantly.

However, a drop in CVD has not emerged so 
far from controlled studies.

Are B Vitamins Related to Heart Disease?



Biotin and Pantothenic Acid

Biotin and pantothenic acid are also 
important in energy metabolism.

Both vitamins are readily available in foods. 



Non-B Vitamins

Many substances that people claim are B 
vitamins are not.

– Choline – important in fetal development

• Common in foods

– Carnitine, inositol, and lipoic acid – nonvitamins 
because they are nonessential

• Common in foods



Conclusion









Conclusion

















Food 
Feature:  
Choosing 

Foods Rich in 
Vitamins





Food Feature:  Choosing Foods Rich in 
Vitamins

Foods work in harmony to provide most 
nutrients

A variety of foods works best



Controversy:  Vitamin Supplements: Do the 
Benefits Outweigh the Risks?

About half of the U.S. population buys 
nutrient supplements, spending billions of 
dollars each year.

Do you take supplements?

a. Yes

b. No



Controversy:  Vitamin Supplements: Do the 
Benefits Outweigh the Risks?

Which is the best source?



Arguments in Favor of Taking Supplements



In the U.S. and Canada, adults rarely suffer 
nutrient deficiencies, but they do still occur.

Luckily, deficiency diseases quickly resolve 
when a physician identifies them and 
prescribes therapeutic doses (two to ten 
times the DRI).

People with Deficiencies



Nutrient needs increase during certain 
stages of life and so sometimes nutrient 
supplementation is needed.

1. Women who lose a lot of blood and therefore a 
lot of iron during menstruation each month may 
need an _______ supplement.  

2. Newborns require a single dose of vitamin ___ 
at birth.

3. Women of childbearing age need supplements 
of _______ to reduce the risk of NTD.

People with Increased Nutrient Needs

Answers:  1. iron; 2. K; 3. folic acid



People with Low Nutrient Status

Subclinical deficiencies are more common 
than classical deficiencies.

– People who don’t eat enough food to deliver the 
needed amounts of nutrients, such as habitual 
dieters, otherwise healthy elderly, and 
vegetarians who omit entire food groups and 
may not find an appropriate substitute



People Coping with Physical Stress

Any condition that interferes with a person’s 
appetite, ability to eat, or ability to absorb 
or use nutrients can easily impair nutrition 
status.  



Arguments Against Taking Supplements

Unlike foods, supplements can easily cause 
nutrient imbalances or toxicities.

The higher the dose, the greater the risk of 
harm.



Arguments Against Taking Supplements



Toxicity

No one knows for sure how many people in 
the U.S. suffer from supplement toxicities 
but in the year 2005, over 125,000 adverse 
events were reported from vitamins, 
minerals, essential oils, herbs, and other 
supplements.  

Toxic overdoses are more common in 
children due to fruit-flavored, chewable 
vitamins shaped like cartoon characters that 
young children like to eat in amounts that 
can cause poisoning.



Life-Threatening Misinformation

Another problem arises when people who 
are ill use high doses of supplements to 
cure themselves.

Marketing materials are often misleading 
and false.



Unknown Needs

No one knows exactly how to formulate the 
“ideal” supplement

– Should phytochemicals be added? If yes, how 
much?

– What nutrients should be added? 



False Sense of Security

Using supplements may lull people into a 
false sense of security.

People may think it is not important which 
foods they choose because the supplement 
will take care of any discrepancies.

Self-diagnosing a condition and taking a 
supplement may postpone a diagnosis.



Absorption And Metabolism of Nutrients

Nutrients are absorbed best when ingested 
with food.

Taken in pure, concentrated form, nutrients 
are likely to interfere with one another’s 
absorption or with the absorption of 
nutrients from foods eaten with them.

– Zinc hinders copper and calcium absorption

– Iron hinders zinc absorption

– Vitamin C enhances iron absorption



Can Supplements Prevent Heart Disease or 
Cancer?

Can taking a supplement prevent these 
killers?



Marginal Deficiencies, Oxidative Stress, and Chronic Diseases

Antioxidant nutrients help to quench free radicals, 
rendering them harmless to cellular structures. 

Population studies support the theory that people 
with high intakes of fruits and vegetables that 
supply the antioxidant nutrients enjoy better health 
than people with lower intakes.



Marginal Deficiencies, Oxidative Stress, and Chronic Diseases



After years of recording health data, 
evidence shows that vitamin E supplements 
offered no protection against heart attack 
incidence, hospitalization, or death from 
heart failure.  

In fact, an alarming increased risk for death 
emerged for people taking vitamin E 
supplements.

Vitamin E Supplements And Heart Disease: Unconvincing 
Evidence



The Story of Beta-Carotene



Similar to the hopeful beginnings of the 
vitamin E story, beta-carotene showed early 
promise as a cancer fighter.

Results from controlled clinical human trials 
reveal no benefit from beta-carotene.

In fact, there was a 38 percent increase in 
deadly lung cancer among smokers taking 
beta-carotene compared with placebos.

The Story of Beta-Carotene



Supplements Must Be Safe, or the Government 
Would Not Allow Their Sales, Right?

Consumers who take supplements without 
solid research are at least wasting their 
money, or at worst risking their health.



Supplements Must Be Safe, or the Government 
Would Not Allow Their Sales, Right?





What Are the Risks of Taking Nutrient 
Supplements?

Supplements may endanger the taker’s 
health in these ways:

– Vitamin A intakes of about twice the DRI taken 
over years are associated with osteoporosis and 
hip fractures

– Daily supplements of beta-carotene may 
increase lung cancer in smokers or in people 
exposed to asbestos

– High doses of vitamin C taken by women with 
diabetes may increase their likelihood of dying 
of CVD



Selection of a Multinutrient Supplement

If you cannot meet your needs from foods, 
a supplement containing nutrients only can 
prevent serious problems.



Choosing a Type



Choosing a Type

  Don’t fall for 
meaningless labels such 
as, “Advanced Formula,” 
“Maximum Power,” 
“Stress formula,” “Time 
Release,” and the like.

This symbol means that a 
supplement contains the nutrients 
states and that it will dissolve in 
the system – the symbol does not 
guarantee safety, purity, or health 
advantages.



Choosing Doses

  Watch the dose you select.  

   Avoid any preparation that in a daily dose 
provides more than the DRI recommended intake of 
vitamin A, vitamin D or any mineral, or more than the 
Tolerable Upper Intake Level for any nutrient.



Conclusion

  People in developed nations are far more likely to 
suffer from overnutrition and poor lifestyle choices 
than from nutrient deficiencies.  

  Invest energy in eating a wide variety of fruits and 
vegetables in generous quantities, along with the 
recommended daily amounts of whole grains, lean 
meats, and milk products every day, and take 
supplements only when they are needed.  
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