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Fxplain in general how
yvitamins and minerals
function in the body.

Describe the basic struclure
of vitamin molecutes.

Explain specific contributions
of different vitamins and
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Evaluate foods as sources
of various vitamins and
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Relate vitamin and mineral
deficiencies o the diseases
that resulf,

Explain some interrelation-
ships among vitamins and
minerais.
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curvy, beriberi, rickets—you may never encounter these

odd-sounding illnesses. Each is a deficiency disease, ¢

disease caused by o lack of o specific nutriend. At one
tirne, they were quite common. ' _

Scientists now know that such conditions result from a se-
rious lack of a certain vitamin or mineral. Severe deficiencies
are fortunately rare in developed countries. In the many
areas afflicted by malnutrition, however, deficlency diseases
are still quite common. ’

How can vitamins and minerals, which you need in such
small doses, make such a huge difference in health? This
chapter introduces you to the valuable contributions made
by these two classes of nutrients.

The History of Vitamins

Vitamins, complex organic substances vital o life, are a
relatively new discovery. The body uses them in such tiny
amounts—sometimes only a millionth of a gram a day com-
pared to hundreds of grams of energy nutrients. Until the
early 1900s, scientists didn’t have the technigues to identify
them or the knowledge of chemistry and biology to under-
stand their role.

Scientists knew of vitamins importance to life long before
then, however. You'll recall how experiments done in the mid-
1700s showed that an ingredient in citrus fruits, now known
as vitamin O, protected British sailors from scurvy.

In the 1880s, the Japanese navy's surgeon general found
that adding meat and vegetables to the sailors’ diet seemed to
prevent beriberi (ber-ee-BER-ee), a disease of the nervous

system that causes partial paralysis, weakness, ‘mental
confusion, and death. Scon alter, a Dutch army doctor
showed that eating rice with the hulls also prevented the dis-
ease. Because the substance in the hulls was first thought to be
an amine, and was critical to life, it was called a vitamine. (Viio
is Latin for “Iife.”) Today, it's called vitamin By, or thiamine.
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What ather sources of vitamin ¢
are there besides citrus
fruts?

With the discovery of vitamin A in 1915, vi-
tamins were recognized as a class of nulyients.
Since then, a dozen more vitamins necessary to
hurnans have been identified, ending with vita-
rmin Bys in 1948, Scientists believe that stili
more await discovery.

The Function of Vitamins

Vitamins don't provide energy or build the body
physically. Instead, they perform specific func-
tions in the body by working with compounds
called enzymes. You read about digestive en-
zymes in Chapter 13, and you'll study them in
detall in Chapter 19. A quick explanation here
will help.

Basically, enzymes speed up reactions that
would otherwise proceed o0 slowly to sustain
cell life. They work in metabolism and celhilar
reproduction, for instance. Enzymes include

{wo parts, a protein molecule and a coenzyme.,
An enzyre needs a specific coenzyme to func-
tion fully.

As you can see in Figure 18-1, a vitamin
may form part of a coenzyme. If you don't get
enough of a cerfain vitamin, the enzyme that
needs that vitamin ag its coenzyme gradually
slows its work. Cells continue to function, but
less efficiently. The cells—and the organs and
tissues they make up—begin o die.

This process Ltakes time, which is fortunate,
Otherwise, a short-term lack of a vitamin could
be serious. On the other hand, when the signs
of the deficiency do appear, weeks or even
rmonths later, the damage to your body may be
hard fo repair.

The Structure of Vitamins

Unlike the other nufrients vou have studied, vi-
famin molecules are single, self-contained
units. They don’f link to form chains as glucose
units form polysaccharides, for instance.

Fach vitamin has its own structure, as
shown by the sfructure of vitamin C in Figure
18-2. Most vitamins have similar basie compo-
nents that include the following:

e A six-sided ring that includes carbon or car-
bon and nitrogen atoms. These are joined by

a variety of single or double bonds.

Depending on the specific vitamin, a mole-

cule may have several of these rings.

Figure 318-1

Coenzymes build up and tear down compounds in
the body. Vitamins have the job of combining with
coenzymes fo help chemical reactions take place.
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The Vitamins You Need

As organic compounds, natural vitaming are
found only in Hving things. The human body
cannot synthesize most of these substances;
they must be supplied in foods or dietary sup-
plements. As with other nufrients, different
foods are good sources of different vitamins.
Also, recomnmended imtakes vary according 1o a
person’s age and gender. Figure 18-3 gives the
Dietary Reference Intakes for different groups.
o . Vitamins fall into two main groups: water-
Figura 18-2 soluble and fat-soluble.
© The structure of vitamin C has simitarities to sther vitamin
structures, What are they? %‘%%@E"“%@EQ@E% vgtamgﬁs
Water-soluble vitamins dissolve in waler
¢ Attached hydrogen atoms. One or two hy-  As you might expect, these are found in the
drogens may form single bonds with the car-  water that's present in foods. They circulate
hons in the ring. freely in the blood and cell fluids. Water-solnble
Attached hydrocarbons, which are com-  vitamins are guickly absorbed from the small
pounds of hydrogen and carbon atoms. intestine, and excess amounts are excreted in
These compounds Include one carbon and  urine. Since the body stores these vitamins
up to three hydrogen atomns, They, too, may  only in small amounts, if at all, they are best
form single or double bonds. consumed daily.

Figurs 18-3

Yitamin Chitdren Chilgren idales Females Females
1=3 45 14-18 14418 C19-80

© Vitamin A (g RE) 300 400 300 700 700
© Vitamin D (j1q) 5 5 5 5

- Vitamin E (my TE) 7 15 15 15
© Vitamia € (me) 25 75 65 75
| Thiamin

© o {Vitamin B) (mg) 0. 0.6 1.2 1.0 . 1
* Riboflavin

. (Vitamin B,) (mq) 0.6 1.3 1.0 . Bk
. HNiacin (mg) 6 8 16 14 14
© Folate (19) 150 200 400 A00

1.g = microgram RE = retinol egtivalent TE = tocopheral equivatent
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Bicavailability
Whether a food is a good source of a vitamin
or mineral depends on bicavailability, or
how efficiently your body absorbs and uses a
nutrient. Bioavailability varies with the follow-
ing circumstances:

¢ Nutrient interaction. Nutrients can inter-
fere with each other. The presence of vita-
min C decreases copper absorption but
increases iron abscrption. Fiber and some
proteins are knowi to bind certain vitaming
and minerals, limiting bicavailability.
Need. The body can regulate its absorption
of some vitaming and minerals based on
need. A body that's well-supplied with zine
might take in only one-fifth of the amount a
food contains.
Form. Supplements in particular vary in
nutrient form. Calctum pills, for instance,

may be bone meal, oyster shell, or dolomite
{a component of limestone). Nutrients also
have different forms In foods. While milk
provides more calchum, you absorb g
greater percentage of the calcium found in
mustard greens.

Food preparation and storage, Vitamins
and minerals that are vulnerable to light,
heat, or certain pH levels are diminished if
foods are prepared or stored in such
conditions.

R I I

Bioavailability is a concern mostly when it
involves long-term or Hmited eating habits, If
you always boil vegetables, for instance, your
diet may not be as rich in vitaming and miner-
als as you thought. The advice to eat a variety
of nutritious foods, healthfnlly prepared, holds
frue again.

LR E R E RN R

ioviledge

. At a farmers market, produce is soid from open crates on 2 hot day. How might this affect
bioavailability? What buying tips eould help you get the most nutrition for your dollar?
Why would nutritionists be interested in bicavailability?

-Ioa'eiuoqqodoIl.&tn-.x‘loanatta-ae.clue&snat-an‘oebtwdxeoouoolntovaqahnt«an&»uaesoaﬁvnawnsanbob(vowulavs‘ne-nqaana

Nine water-soluble vitamins—the major B vi-
tamins and vitamin C—are essential for humans.

Thiamin

Thiamin (THIGH-uh-min), or vitamin By, is
needed to metabolize carbohydrates. It ig also
involved in transmitting high-speed impulses in
the nervous system. Thiamin is present in
many foods, notably peas, pork, peanuts, and
wheat germ. Thiamin-rich foods are not always
available in eastern and southern Asia, which
have the highest rates of beriberi.
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Thiamin is easily destroyed by oxidation. |
is degraded by high temperatures unless th
pH is kept below 5.0. Long, slow cooking can
reduce thiamin levels by over one-third.

Riboflavin .
Riboflavin (RY-bo-flay-vin), also called vitamin
Bo, is important for growth. 1t’s needed to me-
tabolize protein and for tissue repair. Riboflavin
is found in both animal and vegetable foods, in-
cluding broceoli, beef liver, asparagus, and
milk,




Rihoflavin is stable when heated to temperatures above
1000, Therefore, miik can be used in cooking without the

loss of this vitamin. Can riboffavin be lost in any other way?

As a pariner of several enzymes, riboflavin

- affects many chemical reactions in the body. It
helps form red blood cells and release energy

from glucose. It also helps make another B vita-

©min, niacin, from the amino acid tryptophan.

Riboflavin is more stable than thiamin, It is
unaffected by acids, heat, or oxidation. However,

- it is vulnerable to high pH and breaks down

under light. After four hours in the Light, milk in
a clear container logses 7h percent of iis ri-
boflavin—an advantage of having the hght go
out when you close the refrigerator door.

Miacin

" A need for niacin {(NY-uh-sin) is one thing you
" share with every living organism. This vitamin

ig erucial for the release of energy from carbo-
hydrates, fats, and protein. It’s also needed for
forming deoxyribonucleic acid (dee-ahk-see-ry-
bo-neo-KLAY-1k), better known as DNA, the
corapound that carries genetic instructions for

- each living cell.

Niacin is apother stable vitamin, resisting
Hight, heat, oxidation, acids, and bases. Asare-
sult, very little is lost during food processing.

Niacin is found in dry peas and beans, peanuf

butter, liver, chicken, and fish.

Qther B Vitamins

A rumber of other B vitamins are closely re-

lated to the vitamins discussed here. They are

the following:

& Vitamin Bg. This vitamin helps your body
use carbohydrates and proteins. It helps
keep your nervous system healthy and helps
your body make nonessential amino acids.
Poultry, whole grains, and legumes are good
sources.

& Vitamin By, With this vitamin, your body
can use carbohydrates, fats, and proteins

better, It teams with folate to help build red
blood cells and form genetic material. Its
also needed for a healthy nervous system.
Crnly animal products supply this vitamin,

¢ Folacin (FAWL-uh-sin). Folacin, also
called folate or folic acid, hag earned recent
attention for helping prevent birth defects
of the brain and spinal cord. Functions also
include tearning with vitamin By, and help-
ing your body use proteins.

& Pantothenic acid (pan-toh-THEH-nik).
This vitamin helps the body release energy
from carbohydrates, fats, and proteing and
helps produce cholesterol. It promotes a
healthy nervous system as well as growth.
Meat, poultry, fish, eggs, legumes, milk, and
whole-grain foods are good sources.

# Biotin (BY-uh-tin). Biotin helps your body
use ecarbohyvdrates, fats, and proteins. Hs
found in green, leafy vegetables, whole-
grain products, liver, and egg yolks.

Vitamin €

Oranges are a food often associated with vita-
min . This nutrient is found there and in all
citrus fruits, as well as broceoli, bell peppers,
potatoes, {omatoes, and cabbage. For a single
vitamin, vitamin C does a lot of work, including
the following:
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Helps prevent cell damage. Vitamin C be-
longs to a class of vitamins called antioxi-
dants. Antioxidants “save” cells from
oxidation during metabolism by being oxi-
dized instead. They also protect cells from
the harmful effects of some chemicals.
Assists In forming the protein collagen in
connective tissue.

Promotes iron absorption.

Alds in the formation of dentin, the hard,
dense layer of the teeth,

Helps the body heal wounds and resist
infection.

You may have heard that vitamin C can cure

colds if taken in megadoses, or excessively
lavge amounits. No evidence conclusively
proves this claim. In fact, no vitamin in any
dose has been proven to cure any illness except
deficiency diseases. As you've seen with other

The food service industry is concerned about
nutrition. The longer a cooked vegetable sits,

the greater the loss of nufrients, How does
this printiple impact food servige?

Unit 4 The Secience of Nuirition

The need for folate rises con-
siderably for a pregnant
woman. She must be sure to
get the recommended amount
in order to prevent birth
defocts,

nulrients, megadoses of vitamins, even water
soluble ones, can be harmful. Massive doses o
vitamin C, for instance, cause kidney stones i
some people and diarrhes in others.

Vitamin C is stable in the presence of acid
but is destroyed by oxidation, light, heat, an




- If you were mixing arange julce from frozen concentrate,
. what temperature should the water you use he? Why?

~ bases. Because it is s0 easily broken down, vita-
min C is added to many foods after processing,
Humans, along with guinea pigs and trout, are
among the few creatures that don’t produce vi-
tamin C internally.

Fat-Soluble Vitamins

‘Fat-soluble vitamins dissolve in lipids,
rather than water. Since they ocecur in the fats
-and oils of foods, fat-soluble vi-

tamins are usually carried in

“the blood in lipoproteins. Like

fat, they are stored in the body

until needed. Thus, they accu-

-mulate more easily than water-

soluble vitamins. This is an

advantage in preventing defi-

‘clency diseases, but is also po-

Tentially dangerous.

Vitamin A

Vitamin A, or retinol (RET-un-
-awl}, is found in animal prod-
ucts, such as liver, butter, egg
volk, and cheese. The body

uses this nutrient mostly to maintain healthy
skin and mucous membranes. These membrane
cells secrete protective mucus in the walls of
the respiratory and digestive systems. However,
vitamin A s also essential to normal vision.
Children and teens need adequate vitamin A to
ensure full bone development. Reproduction
and the manufacture of red blood cells and hor-
mones are other areas where vitamin A plays a
role,

The Liver can store up to a year’s supply of
vitamin A, yet it’s hard to get too much from
foods. Taking megadoeses of vitamin A pilis, on
the other hand, is apt to cause problems.
Painful joints, poor blood clotting, vomiting, di-
arrhea, irritability, and fatigue are some possi-
ble ili effects.

Vitamin D

Growing, repairing, and strengthening bones is
the main job of vitamin D, also called cholecal-
ciferol (ko-lub-kal-SIFF-uh-rawl). Vitamin D
works with the bone-building minerals caleium
and phosphorus, making them available in the
blood so they can be deposited in bone tissue,

Night blindness is one of the first noticeable signs of vitamin
A deficiency, 's caused by a deficiency in the retina. Total
blindnass can be caused by a deficiency in the cornea,
Vitamin A deficiency Is the major cause of childhood biind-
ness i the world.
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FOOD SCIENCE

Can you substitute oil for butter

jg@ﬁ%ﬁf&% / inapackaged cookie mix?
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g a consamer representative for a HEY SHILS
food manufacturer, Luisa Communication
Guatierrez believes all guestions are Organization
important. “Feople deserve respect for Food preparation
their concerns. It may not be an enter- Record keeping
geney, but if someone cares enough to Problem selving
call me, § take the guestion seriously. Curiosity
“People want to know where they
can buy something they saw on TV or
kow a food fits a diabetic diet.
Nutrition information is a real source
of confusion. After a 30-sec-
ond news story on antiox-
idants, 1 get requests
for the whole story.
People trust me for
the facts, OF course, §
some people have -
complaints. They're
already angry and
disappoiuted in a
product. Giving them
a friendly reply is just
part of good customer
relations.”

Life on the Job: Consumer representa-
tives work for food companies, re-
sponding to customers’ inquiries by
telephone, mail, and e-mail,
They often work with market-
ing, legal, and packaging ex-
pe;ts to identify trends in
consumer concerns. Since
they are often the public
veice of large companies,
they need to be clear,
helpful, and positive to
maintain good public
relations.
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Education Needed: Consumer repre- I
sentatives in the food industry need  ~vour Chaillenge

an undersmwnflezg of food prepara- < Suppose 8% & consumer resresaentative,
twn,and Ililtl‘l-tl()n, ‘ivhleh a bach- you take a call from 3 voung persen whe
elor’s degree in family and 4 wanis to galn weight and bulid muscle by
consumer smfaz}ces, foo.d SCi- 55 taling megadoses of supplements.

ence, or nutrition provides, I

Courses in communication : 1. Would large doses of vitamins iikely be
are useful for relating to peo- 2 helpful?

ple from diverse backgrounds, % 2. What would your advice be?
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Until the 1930s, many children developed
rickets, a vitamin D deficiency disease that

-causes soft, weak bores. At that time, proces-

sors began adding the vitamin to milk, which is
rich in calcium and phosphorus. Today rickets

~is relatively unknown in the United States.

Except for eggs, liver, and fish oils, few foods

- naturally contain large amounts of vitamin D.

Most vitamin D in the body is synthesized in the

- skin with exposure to sunlight. For fair-skinned
- people, fifteen minutes of ¢lear sunshine on the
- arms and face, about three times a week, is usu-
~ally enough, The process takes progressively
. longer for darker complexions.

Adull rickets is called osteomalacia (ahs-

: tee-oh-muh-LAY-shuh). It most ofien strikes

women who spend Httle time in the sun or who
have had numerous pregnancies, During preg-
nancy, vitamin D, calcium, and phosphorus in
the woman’s body are used to form the baby’s
bones. Repeated pregnancies can drain the
voman's own store of vitamin D, Supplements
are often needed.
- On the other hand, too much of this vitamin
can cause problems with excess caleium de-
posits, including kidney stones. You cannoi
uild up too much vitamin D from exposure to
sun, for the body makes only the amount it

Just a smalf amount of fime in
the sun each week is enough to
enable your hody to produce

the vitamin D it needs, What

precauiions do vou need fo
% fake to prevent skin damage
2 trom too much sun?

Vitamin E

Vitamin B, scientifically known as tocopherol
{toe-KAHF-uh-rawl}, is an umbrella term for at
least eight different chemicals., Vitamin E is
galning appreciation for its role as an antioxi-
dant. It helps stabilize cell membranes and pro-
tects vitamin A and lipids from damage due to
oxidation.

Vitarnin E is primarily found in vegetable
oils—soybean oil and wheat germ oil are good
sources—but small amounts are present in
grains, fruits, and vegetables, Because it occurs
in so many foods, deficiency is rare. Megadoses
€an cause nausea and intestinal distress.

Vitamin K

Would you believe that withouf vitamin X, a
nosebleed could be fatal? This vitamin is neces-
sary Lo make several proteins responsible for
clotting blood. It also helps produce a protein
that allows bones to absorb minerals needed for
growth,

Vitamin K is found in milk, liver, and many
dark green vegetables. However, about half of
the vitamin ¥ you need is made by bacteria that
live in the intestines. Thus, vitamin X is pro-
duced in, but not by, the body.
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These bacteria can be killed by antibiotics.
To avoid problems with poor blood clotting,
people on such medication should be sure their
diet includes plenty of foods rich In vitamin K.

Yitamin Precursors

While the human body cannot make rnost vita-
mins, it sometimes assembles them from raw
materials. A precurser (pri-KUR-sur) is o
compound that can be changed into a vita-
min in the body. Vitamin precursors are also
called provitamins.

Precursors are not vitaming themselves.
Beta carotene (BAY-tuh KAIR-uh-teen), for
example, is an orange plant pigment that
cam be changed into vitawin A w the intes-
vines and liver This pigment is what gives
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some deep-yellow and orange fruits and veg-
etables their showy celors. It occurs in green
vegetables, though hidden by the pigment
chlorophyll. Beta carotene supplies up to BO
percent of the vitamin A used in the body.
Carrots, spinach, broccoli, sweet potatoes, and
apricots are all excellent sources.

A vitamin D precursor is made in the liver.
The precursor circulates in the blood until ex-
posed to the ultraviolet rays of the sun through
the skin. The rays trigger a chemical process that
converts the precursor into vitamin D. This gives
Vitamin D its nickname, the sunshine vitarain.

The amino acid tryptophan can be a precur
sor of the B vitamin niacin. The liver can pro
caice one milligram of niacin from 60 milligram:
of tryptophan. The conversion of tryptophan ¢
niacin helps illustrate two important CONCEms:
in nutrition and food science: deficiency dis
ease and nutrient interaction.

A lack of niacin can cause pellagra (pul
LA-gruh), o disease thatl causes skin erup
tiom, digestive and nervous disturbances
and eventual mental decline. It was a majo

health problem in the late 1800s, especially i
the South, where the diet was corn-based. Corn.
is low in both tryptophan and niacin. Moreover,
any niacin present is bound Lo the corn protein,
Both conditions limit the food’s value as a
niacin source. ' .

Pellagra still occurs where corn is a diefary
staple, including part of Bgypt and India. Corn
is 2 mainstay in the Central American diet, yef_,
pellagra is not common in that region. Corn tor-
tillas, which are used i nUMeETLNS dishes, are
rraditionally made with soda lime water. Soda
lime is a powdery, basic mixture of sodium hy
droxide and calcium oxide. By raising thepHo
the corn flour, it chermically frees the niacin o
use in the body.

You can get too much of 2 good thing if you take mega-
dosas of vifamins, An excess of water-soluble vitamins
wilt just leave your system, although some can Cause
health problems. What happens if you take megadoses
of fat-soluble vitaming ike A and B7




Pellagra can cause a skin condition that looks Tike

a sunburn. The tongue may also become bright red

and inflamed. What causes ihis disease?

The Function of Minerals

Minerals are tnorganic elements needed by

the body. Combined, they make up only about

five percent of your body weight, yet they are
-critical 1o your mental and physical health. Like
-vitamins, minerals further chemical reactions in
the body. The two often work as a team. For ex-

ample, vitamin C boosts tron absorption. Zinc

‘helps the liver releage vitamin A, Minerals may
“be cofactors of enzymes, teaming with ernzymes
‘as vitamins do.

Minerals are sturdy nutrients. They with-
stand most food preparation methods, although
some may leach into water used for cooking.

The Minerals You Need

About 17 minerals are considered essential to
humans. Some of these, and their DRIs, are

listed in Figore 18-4.

Major Minerals

Major minerals are thase needed in amowrnis
of 0.1 g or move datly. Some of these are de-
scribed here.

Sodium and Potassium
Sodium and potassium work together in several
ways. Both are found in the body as positive
lons. Sodium ions tend to be more plentiful out-
side body cells, while potassium is more plenti-
ful inside the cells. Sodium-along with negative
chloride ions-is lost through sweat, which is
one mechanism used by the body to control
temperature. Sodium and chloride ions, along
with potassium, are important in maintaining
fluid balance in the body. The flow of sodium
and potassium ions across nerve cell mem-
branes helps nerve impulses and sensations to
be transmitted. Potassium also affects muscle
contractions and helps to regulate the heart-
beat.

Potassiurm-rich foods include potatoes, ba-
nanasg, dried fruits, and orange juice> Sodium
oceurs naturally im meats and vegetables. While

Figure 18-4

Mineral Shildren Children
-3 48

Caicium (ma) 500 800

Phosphorss (mg) 460 500

Magresium (mg) 80 130

fron {(mg) 7 10

Zinc {mg) 3 5

todine (.9} 80 90

Ly = microgram

Males

Fomales Males Femalss

14-18 14-i8 19-50 19-55
1300 1300 1000 1000
1250 1250 00 700
410 360 420 320
[ 15 8 18
1 g H 8
150 150 150 156
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many people use some fable salt (sodium chio-
ride) to flavor their food, most of the sodium n
peoples’ diets in the United States comes from
the salt in processed foods. This added sodium
may increase blood pressure, which can cause
problems for those who already have high
blood pressure or heart disease. These individ-
uals may benefit from a low-sodium det.

Processing foods often not only adds sodium
{0 them, but decreases their natural potassium
content. This can draw water out of cells, up-
setting their chemical balance. Low-sodimm va-
rieties of some processed foods are available.

Those trying to confrol sodium intake can
use potassium chloride instead of sodium chio-
ride. This can be doubly beneficial beecausge
some heart medications can cause a loss of
potassiumn, However, potassium chloride doesg
have a somewhat bitter aftertaste. For this
reason, adding other seasonings such as herbs
or flavored vinegars to foods to enhance flavor
can be a more healthful and appealing ap-
proach instead of using either sodium chloride
or potassium chloride.

Calcium and Phosphorus

Your body contains more calcium than any
other mineral, ninety-nine percent of i in the
bones and teeth. There it combines with phos-
phorus to form the compound caleium phos-
phate, providing strength and structure.
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Calcium is also critical in the blood. Caleium
ions aid blood clotting, muscle action, regular
heartbeat, and the fluid balance on both sides
of body cell membranes. Its role in the blood is
so crucial, in fact, that calcium may be drawn
from the bones if not supplied in the diet, The
result over time may be a condition called os-
teoporosis {ahs-tee-och-pore-OH-sus), a loss
i bone densily due to a prolonged defi-
ctency of calcium,. The bones thin and becorme
more fragile, increasing the risk of fractures.

All milk products are high in calcium, Milk
itself is a particularly good source. It contains
equal amounts of caleium and phosphorus as
well as lactose, and usually vitamin D. All of
these factors aid calcinm absorption.

Phosphorus has added functions in the
body. You may recognize it as part of ATP, the
molecules that carry and release energy during
metabolism, Phosphorus combines with lipids ¢
and proteins, transporting those nutrients to
cells. It is a component of DNA. This mineral is
plentiful in muscle tissue. Any type of anima
protein is an excellent source.

Gther Major Minerals

Other minerals, though less known, also make

important contributions.

® Chloride. This essential nutrient is the neg-
ative ion of chiorine, a highly poisonous gas.
Often ingested as table salt, chioride ions
help control blood pH and form hydrochlo-
ric acid, a compound used to digest food in
the stomach.

¢ Sulfur. As part of several amino acids, sul-
fur lends strength to the skin, nails, and
hair. Sulfur is found in all protein foods.

® Magnesivm, The roles of this mineral in-
clude tacking on the final phosphate group
on the ATF molecule. By inhibiting blaod_f

Peak bone mass is reached around age thirty. A few years fater,
gradual bone loss begins. This photo shows unhealthy bone tha
could easily break. You can prevent the bone loss of osteoporo
sis by bullding dense boses now, How can you do that?




Hard water contains minerais fike calcium and mag-

nesium, Some studies indicate that people who live

in areas with hard water have low rates of heart dis-
ease, Since magnesium is critical to heart function,

there could be a connection.

clotting and muscle action, it balances the
effects of calcium to help regulate circula-
tion and respiration. Magnesium also helps
the teeth retain calcium. Good sources in-
clude legumes, nuts, whole grains, and dark
green vegetables.

Trace Minerals

Minerals the body needs in daily amounts of
~0.01 g or less are known as trace minerals. The
iIny armounts you need contradict their greaf im-
‘portance to your health. Eating a variety of fresh,
unprocessed foods is the best way to get the
proper amounts of these needed minerals.

& Iron. Forms part of the hemoglobin mole-

® Manganese. Aids enzymes that metabolize
protein and release energy. It is needed for
bone growth and nervous system functions.

¢ Fluoride. Important for the mineralization
of bones and teeth. In this process, ftuoride,
as fluoride ions, acts with phosphorus and

cule, which carries oxygen in the blood.
With an adequate supply, the body can
store, release, and recycle iron to maintain
needed levels.

fodine. Changes to iodide ions in the intes-
tines. i's & component of thyroid hormones
that regulate many areas of metabolism, in-
cluding growth rate and cell oxidation,
Zinc. Needed to form proteins, including
many enzymes, Zine, thus, plays a role in
making DNA, metabolizing carbohydrates,
and digestion. It also aids in healing wounds.
Copper. Part of various enzymes involved in
oxygen-related processes. These inchide re-
leasing energy and making collagen. Copper
helps metabolize iron to make red blood
cells.

calcium to form large crystals that strengthen
bones and help teeth resist cavities.
Chromium. Plays related roles in the body’s
use of glucose. It is a cofactor of enzymes
that break down carbohydrates. It also en-
hances the action of insulin.

Selenium (sih-LEE-nee-um). Teams with
several enzymes. It's an antioxidant in one
corbination and an aid to producing a thy-
roid hormone in another.

Molybdenum (muh-LIB-dub-num).
Partners with certain enzymes to help re-
lease iron stored in the liver and metabolize
Iipids,

As with vitamins, scientists continue to
study whether other minerals are important to
the functioning of a healthy body.
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PhW@@h@miﬁ&ES Pumpkin is one source of

beta carctene, What are

Recent research shows that the nutrients de- others?
scribed aren’t the only substances in foods that
provide health benefits. Many foods also con-
tain phytochemicals, compounds that come
Jrom plant sources and may help improve
health and reduce the risk of some dissgses.
Current estimates suggest that every plant has
at least 5{} to 100 different phyvtochemicals.

Figure 18-5 shows just a few of the many
phytochemicals under study. Every day brings
new information about how these and many
other compounds in foods impact health. While
no single food is the complete answer o good
health, eating a variety of foods is. A diet that
includes plenty of fruifs and vegetables just
makes good sense.

Flgure 18-5

Food Sources Phytochemical Possible Links {o Heallh

Garlic, onions, feels, chives Allyl suffides (A-iul) May trigger enzyme production to
help eliminate carcinogens {cancer
calisess}

Fruits and vegetables with deep Carotencids {kuh-RAH-tun-oids), Antioxidants; may reduce cancer
pigments, such as carrols, pumphin,  such as hefa carotens and ycopene  risk
and spinach

Grapes Eltagic acid {uh-LA-jik) May reduce risk of hear? disease

Broccoki, casfiflower, indoles (IN-dohiz) May reduce risk of breast caacer
cabbage, and other cruciferous Sulforaphane {sul-FOR-ih~fane) May play a rofe in cancer prevention
vegetables

Soy and legumes Isofiavones (i-soh-FLAY-vonz) May reduce risk of some cancers
Phytosterols (fy-TAHS-tuhi-rahi) May lower cholestercl

Flaxseed Lignans (LIG-nuns) May retlsce risk of breast and
' ovarian cancers
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SAFETY FIRST -0
_ Review these safety guidelines before yol bagint

g\%any cereals sold in the United States today have iron
added to them. This is intended fo help consumers meet
the minimum daily velse recommended for this important

&

mineral. iy this experiment you'fl determine the amount of
iron present in a serving of cereal.

Equipment and Materials
plastic bag magnetic stirrer
cereal sample magnetic stirring bar

400-mi beaker
250-mi. beaker

crucible tongs or forceps

S

Brocedure

L. in the plastic bag, crush enough of the cereal assigned
1o vou by your teacher {o produce a 150-ml sample.

2. Carefully examine the magnetic stirring bar, Describe
its appearance in your data table.

3. Place the magnetic stirring bar in a 400-ml beaker.
Carefully pour the crushed cereal into the beaker;
avoid spilling any. Add 250 mi. of water,

4. Place the beaker on 2 magnetic stirrer and stir for 15

minyies,

Using crucible tongs or forceps, remove the stirring

bar from the mixture and put it on a paper towel {o

dry.

6, Observe the appearance of the stirring bar and again
receord your observations in your data table. Add
results of others in the class te your data table,

SAMPLE DATA TABLE
Brand of Cereal

Appearance of Bar
Before Stirring

Appearance of Bar
After Stirring

M

H
H

|
’|

| |
]
| H

P ]
Lo L :

1. Did all of the cereals tested produce a coating of iran
on the magnetic stirring har?

2. Which brand of cereal appeared to have the largest
quantity of iron in a 250~ mL sample?

3. How much iron does someone your age and gender
need on a datly basis?

4. Based on the information in the Nutrition Facts panel
on the cereal box, would a bow! of any of these cere-
als meet your daily reguirement?
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Chapter Summary
e Vitamins are a relatively new discovery

s Vitaming and minerals often function with
enzymes o sustain cell life,

¢ The basic vilamin molecule includes a ring
of carbon and nitrogen atoms with attached
hydrogen atoms,

¢ Vitamins and minerals perform specific,
vital functions in the body.

* A lack of vitamins or minerals can result in ¢
various deficiency diseases. '

« Different foods are good sources of differ-
ent vitamins and minerals.

¢ Because they often interact, an imbalance
of one vitamin or mineral can affect many
body processes,

Using Your Knowiedge
1. Describe the functions of riboflavin,
2. How does vitamin C help extend the life of

cells?

3. Explain whether this statement is true
agbout vitaming: If a Hitle is good, alot is
betier.

What health problems might arise from a
lack of vitamin A?
How can a vitamin D deficiency lead to
rickets?
What are the main sources of vitamin D?
Based on the example of pellagra, explain
why eating a nutrient-rich food may not
prevent a deficiency of that nutrient.
How might a diet that is heavy in processed
foods upset the body's mineral balimce?

. How do vitaming and minerals affect enzy-
matic action?
How are vitamin molecules similar to and
different from moelecules of other nutrients
vou have studied?
Contrast water-soluble with fat-soluble
vitamins.
What contributions does caleium make In
the body?
What are phytochemicals and why are they
useful?

Unit 4 The Science of Mutrition

Non-Vitamin Vitamins _
People are taking more responsibility for their own
health and nutrition. Some are turning fo "dietary
compounds” such as PABA and choline. These sub-
stances are sometimes promoted as vitamins, though
they are nol true vitamins. The actions and interac:
tions of vitamins and minerals are complex and varie
Some are still being researched.

1. Why might some subsiances be mistaken for
vitamins?

2. What might be some risks of taking suppiements
atvertised as "new vitamins™?




Ski

i

e

i{-Building Activities

Yocabulary, On an index card, write a ques-
tion that ean be answered by one of the
“Terms to Remember.” Repeat with another
term. As one person reads all the questions
written bv the class, take turns providing
ANSWErs.

Critical Thinking. In northern regions that
get little sun, children were conunonly
given cod-liver oil to prevent rickets. Why
do you think this treatment was especially
effective?

Tearswork. In teams, compare six vitamins or
minerals on these points: functions in the
body; good sources; symptoms of defi-
ciency or excesses; and interaction with
other nutrients. Present yvour findings in
chart form.

Critical Thinking, Can supplements effec-
tively replace foods as a source of vitamins
and minerals? Explain your reasoning.
Probiem Solving. In Ermnma’s family, mealtime
is often rushed or nonexistent. On many
days the family doesn't sit down to a meal
together. Frequently, individual family
members either gskip meals or grab fast-
food. What implications does this lifestyle
have for vitamin and mineral intake? What
would you suggest to Emma?
Communication. Locate an article about a
vitamin or mineral. Present a brief oral
report, swmmarizing the article’s key
points.

Vtamin A deficiency in developing coun-

tries is the leading cause of preventable

visual impairment and blindness in children.

Estimates are that children in 188 countries

- have this deficiency. According to the World

Health Organization’s Micronutrient

Deficiency Information System, approxi-

mately 2.8 million children under the age of

five years have visual problems from vitamin

- A deficiency. Many countries are mplement-

ing food fortification programs to combat this

problem. Here are a few facts:

s Retween 100 and 140 million children are
vitamin A-deficient.

o Approximately 250,000 to 500,000 vitamin
A-deficient children become blind every
year, with half of them dying within 12
months of losing their sight.

s Nearly 600,000 women die from childbirth-

' related causes each year, the vast majority

of them from complications which could be

reduced through better nutrition.

Thinking It Through
1. Why do you think it might take many
months for a vitamin A deficiency 0
show up?
9. Why might it be difficult for children in
some countries to get enough vitamin A?

2
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