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Lesson One
Relation of Nutrition to Food and Health

Nutrition is the science that deals with the effects of food on the body, or the way the
body uses food for optimal health. According to Mary Swartz Rose, outstanding
nutritionist, “Nutrition deals with the scientific laws governing the requirements of human
beings for maintenance, growth, activity, and reproduction.” Another well-known
nutritionist, E.Neige Todhunter, added to Rose’s definition: “and deals with all that makes
man a healthy, functioning, creative human being through a well chosen diet.”

People who study nutrition are concerned about the food that a person eats to live, to
grow, to reproduce, to keep healthy and well, and to have energy for work and play.

Nutrition is the science that has accumulated facts about the forty to forty—five nutrients
that the body must have. A nutrient is defined as a substance that the body must have in ad-
equate amounts to grow, reproduce, and maintain a normal healthy life. When a person eats
foods that contain these nutrients, the body uses them to manufacture many other sub-
stances essential for the body to function. Knowledge about the nutrients and why they are
needed by the body will help promote understanding of the relationship of food to the body.
Then, one appreciates why certain nutrients are important during the time a child or adoles-
cent is growing, during pregnancy, during illness, and throughout life. .

The nutritive value of food will be discussed frequently in this book. This refers to the
nutrients found in a specific food and the quality and quantity of nutrients.

Knowledge and understanding of nutriton will help people to know better how their bed-
ies function and what foods should be eaten to achieve optimal health. The many people in-
volved in nutrition care are physicians, dietitians, nutritionists, nurses, dietetic technicians
and assistant, social workers, techers, public health workers, and homemaker—home healthy
aides.

Their functions vary. For example, the physician prescribes a therapeutic diet for a patient
with heart disease. The dietitian or nutritionist plans the daily diet with the patient so that
the quantity and the quality of food conforms to the dict prescription. The dictetic techni-
cian assists the dietitian in providing the nutritional care services. The technician might ob-
tain information about the patient’s food habits, life style, and attitudes toward food that
would be useful in planning nutritional care. .

Health care means to provide for the needs of the patient, but it also means to care about
what becomes of another human being. Health team members involved in nutrition care
must apply nutrition knowlcdge to real-life.situations. Application of nutrition knowledge
is more of an art than a science. It requires understanding not only nutrition facts and prin-
ciples, but human behavior. One needs to appreciate why peaple eat what they do, how to
assist others to modify their behavior and eating patterns, how to communicate effectively
with people, and how to evaluate what difference the nutrition knowledge makes.

Nutrition is not an exact or precise science. Many facts have been accumulated but much
remains to be learned. Human beings are alike in many ways, but they are also different.
Nutrition must take into account the likenesses as well as the differenees. Because nutrition
is not an exact or precise science with absolute answers, this makes the work of a health care
professional more difficult in nutrition education and nutrition care.

The human body is a marvelous machine. It takes food with all its nutrients and uses the
nutrierits to manufacture substances that the body must have to perform its daily tasks.

The body draws on the available nutrients from the food for normal organ development

-and functioning; for mormal reprooduction, growth,and maintenance; for optimum activity

level and working efficiency; for resistance to infection and disease; and for the ability to re-



pair bodily damage or injury. This is why nutrients are nccessary, for the human being to
movc about, to speak, to taste, to leel, to laugh, to enjoy life, and 10 be a creative person,

In summary, the body requires nutrients to operate at optimal health and performance
levels. The body must have these nutrients to take care of the body’s daily
functions——growth, maintenance, repair, and reproduction. Except for water and oxygen
taken from air, the nutrient needs of your body can be met through food. The body requires
some forty to forty—five substances or nutrients regularly. The untrients can be grouped un-
der carbohydrates, fats, proteins, vitamins, and minerals. People are alike in their need for
these nutrients. The Euantity or amount needcd may vary, but all the nutrients are required
throughout the life cycle.

What should be consumed to get the nutrients the body needs? As stated earlicr, food is
made up of the nutrients essential to the body. Knowledge about the nutritive value of foods
will help one choose the proper foods and plan a daily diet that is adequate or balanced. A
diet is simply defined as the food and drink regularly consumed.

All the food and drink that are taken into the body each day make up the diet. An ade-
quate diet is food and drink that is sufficient to mect nutritional requirements. A balanced
diet is another term referred to frcquently. Balanced diet is used interchangeably with ade-
quate dict. A balanced dict providss the essential nutrients in sufficient amounts.

The nutrient density of foods is another term one should understand.The nutrient density
of foods refers to the concentration of important nutrients in a food (vitamins, minerals,
protein) in relation to the caloric value of that food. Milk and meat have high nutrient densi-
ty because they offer a good supply and variety of quality nutrients.for each calorie they
provide. Fat has low nutrient density because few nutrients are provided for each calorie.

Dict has become a word closely assiociated with “dieting to lose weight” or “a list of foods
that one can’t have.” There are diets to help a person lose weight or manage a health prob-
lem. But the normal daily diet differs from such therapeutic diets. The normal daily dict is
the food and drink consumed each day. Therapeutic diets are modifications of the normal
diet to assist in the management of a health problem.

Many kinds and combinations of food can lead to an adequate or balanced diet. Despilc
what is stated often in advertising, a “perfect” food does not exist. No food, by itself, has all
the nutricnts necded for optimal growth and good health. Each nutrient has specific uses in
the body. However, most nutricnts do their best work in the body in combination with other
nutrients. This is why a balanced dict is achieved through selection of a wide varicty of foods
consumed at regular meals.

The first step is to know the nutrients that the body requires. Then, 1t is necessary to
choose the foods that will provide these nutrients. The next important step is to consume the
food and drink. The body will not benefit from the nutrients in the food if it is not eaten.

The nutritional needs of people vary during the life cycle from infancy to old age. All per-
sons, throughout life, have need for the same nutrients but in different amounts. The
amounts of nutrients needed are influenced by a number of factors, such as age, sex, activity,
and statc of health. The body is the product of its nutrition at any given point in the life cy-
cle. , i ,

This is why the study of nutrition helps one to identify what people have in common as
well as how they differ. It is important to understand what people eat and why.

Nutrients are influenced by the way food is handied. The amount of nutrients in food, its
safcty,quality, appearance, taste, acceptability, and cost are all affected by the way food is
handled. Handling means everything that happens to food while it is bemg grown,
processed, stored, and prepared for eating.
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Notes

1. “Then, one appreciates =+-++ during the time a child or adolescent is growing during pregnancy =s««*-
life” )Y “a child or adolescent is growing” I— B AA), BHRIEAY the time , HHH B T LR H
when, @AINBR N TR, ANEAIFLREERRKELESIFSERTNNY, €020, EAMN
ARRIET U RBA— AP RBEENFENA, .

2.“Health care means to provide for the needs of the patients but it essee- another human being.” £%] i
BE N R Bk EHARANTR, FnBEkELLBRA BN, " H+ “What becomes of sb. /
sth "4 —3iE, BRE " RARRYOHENER". another human being BRI AIMIA", by “fE
A",

3.“This is why nutricnts arc necessary =s+s* * £ #4 “for the human being to move about +++e=+ *"Th—3h
WARRRE AL, 4R the human being” 2 AR ERMZHFIE, SANER N B, AWE
&, Wik, BRG--BEEER."

" 4.%except for™ /Ml “except” TAT F M P X " HBE, FHENZATIRHARNEY S5H P
RO AR By RFEXKE, TTUL#.

e.g. Except (for) him, we all went to the cinema.

FHENLARTOROAREY SAHHTRYARNBYRFAAR, RMBA except for .

e.g. The room was deserted except for a little girl.

- Exercises |
1. Are the following statements true or false according to the text?
1. Nutrition is the science that deals with all that makes man a healthy, functioning, creative human being
through a well chosen diet.
2. Nutrient is a thing helpful for health.

3. Nutritive value of food refers to the nutricnts found in specific food and the quality and quantity of
nutrients.

4. Therapeutic diets are balanced diets consumed each day.
5. All persons have the same need for all nutrients.

[I. Choosc the best answer to complete the followmg sentences.

1. Nutritionists arc peopole _____ .
a. concerned about food b. who prescribe a therapeutic diet for patients
¢. who are concerned about the food of patients only
d. who are involved in nutrition care of human beings

2.“Application of nutrition knowledge is more of an art than a science.” means that - .
a. “Application of mutrition knowledge” is a problem of a science, but not a problem of an art
b. “Application of nutrition knowledge” is 2 more important art problem than a science problem

_-3__.



c. ‘Applicatiori- of nutrition knowledge” is needing more skill of drawing than knowledge of science
d. “Application of nutritiof knowledge” is a problem of an art in a greater extence, but not a problem
of an art
3. The body draws on nutrients
a. from the food only  b. from theair  c.from water  d. from all above
4. The nutrient density of foods dependson________.
a. the amount of important nutrients in food
b. the variety and quality of important nutrients in food
c. the amount of calories the foods provide
d. the concentration of important nutrients in a food in relation to calorie of that food
5. A balanced diet
a. has the same amount of all nutrients
b. has all the nutricnts needed for the body in the same amount
c. has the most important nutrients
d. is achieved through selection of a wide variety of foods consumed at regular meals
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Lesson Two

The Main Components of Foods

Food is composed of three main groups of constituents: carbohydrates, fats and proteins.
In addition, there is a group of inorganic mineral components and a group of organic sub-
stances present in comparatively small proportions: these are the vitamins.

(8) CARBOHYDRATES

To this class of compounds the sugars belong. Sugars are soluble substances of which the
best known is the common sweet substance ‘sugar’, a compound molecule technically
known as sucrose and composed of glucose and fructose. Maltose, a compound molecule
composed of two glucose units, is formed when grains germinate; and lactose, another com-
pound molecule, occurs in milk. Starches are also carbohydrates. As has already been men-
tioned, they have very much largr compound molecules and are the form in which plants
store food for themselves in their seeds and other storage organs. Although the starches
from diverse grains and from potatoes and other plants are basically the same, the tructure
and conformation of the polymer chains of which they are composed differ in detail. These
differences become apparent in practice when they are processed.

Starch is a major component of cereals and of roots and tubers. There is another form of
starch that occurs in animals, glycogen. Like the starch in seeds, it functions as a fuel—stor-
age material in the living animal. Liver contains comparatively large amounts of glycogen.
As do horse—meat and oysters.

Sugars are soluble in water and readily form syrups; starches are not, as a general rule,
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soluble at all. There are, however, compounds midway in molecular size between the one—or
two—glucose length of simple sugars and the very large, polymer structure of starches. These
compounds are dextrins. They occur in nature—in malt, for exampie—but they are more
commonly recognized when produced durimg food processing: the brown substances that
arise when bread is turned into toast are dextrins. The gum on postage stamps is usuall
dextrin,

(b) PROTEINS

Carbohydrates are basically fuels——first, for the living plants in which they are formed
and ,later on, for animals and men.While the structure of starch grains is morc complex than
the comparatively simple chemical molecules of sugars, nevertheless it is less intricate by far
than the elastic substance of animal muscle or even than the gluten fibres of wheat, the
rubbery casein of cheese or the gelatinous substance of egg—white. These are all proteins.

Consider meat as an example. It is mainly muscular tissue, strong, contractile yet destruc-
tible if wrongly handled. Like the artificial “plastics’that have now been invented to be like
it, it is a polymer, but a very much more complex one than starch or cellulose.

The polymer chains of starch are made up of links, each of which is the same. They are, as
I'have said above, each one a glucose unit. Proteins, however, which are more versatile struc-
tures, are polymer chains made up with a varied collection of more than twenty diffcrent
substances, called amino acids, as links. These units, although they are all different, are simi-
lar in general design and all possess the peculiarity of containing one or more nitrogen
atoms. The scparate links of an amino—acid chain out of which the protein molecule is
formed are connected by way of the nitrogen atom. Some of the amino acids also contain a
sulphur atom and this allows protein chains to become attached to one another, side bysidc,
in much the same way as the separate strands of a rope that are twisted together can also
have cross fibres tangled across from one to another.

(c) FATS

The food technologist can usually reccognize fats when he sees them because they are quite
different both in their physical properties and in their chemical composition from the other
two main food constituents, carbohydrate and protein. Unlike the starch grains, which form
the main carbohydrate fraction, and even more unlike the muscle fibres of meat or even the
gluten strands in bread, two examples of protein that have altecady been mentioned, fats pos-
sess no structural form. Fat is, indeed, primarily a fuel source, either for the animal or plant
in which it originally occurs, or for the man who eats the food in which it subsequently
forms a part. A slice of bread possesses an obvnous and characteristi¢ structure, the butter
smeared on it does not.

We recognize fat when we sce it as a smooth, greasy substance. There are a number of dif
ferent fats which difffer primarily from each other in the temperature at which they melt. A
fat that is liquid at the mormal climatic temperature at which one happens to live is by con-

" vention called an oil, but the chemical compositions of fats and oils are similar and the same
fat in Europe may be an 011 in Africa just as an oil in Europe may be a fat in Alaska.
(d) VITAMINS -

There are present in most foods a number of organic components which may not seem to
be of direct interest to the food technologist so far as the apparent quality of the foodstufT is
concerncd. These substances, however, are of great importance to the nutritional value of
the diet as a whole. Although they may be present only at the level of a few parts per million,
their abscnce from the diet would lead to malnutrition, deficiency disease and ultimately
death.

Vitamins can be conveniently classified into two groups:

(i) Water—soluble vitamins, notably a group of B—vitamins, fairly widely distributed in
grain products, mecat, milk, potatoes and vegetables, and vitamin C, which is largely re-
stricted to fruit and vegetablcs.
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(ii) Fat—soluble vitamins, inciuding vitamin A, present in fish, egg and milk; yellow
pigments which possess vitaminA—activity found in carrots, ycliow maize, green vegetables,
palm oil, swect potatoes and a number of other foods; and vitamin D found in milk, fish oils
and in some other fatty substances that have been irradiated either by sunlight or artificially.
(e) MINERAL COMPONENTS OF FOOD

Foods contain in small amounts a comparatively long list of mineral components. These
include:

(i) Calcium compounds; calcium phosphate is a component of bone and, occurs also in
milk. Calcium from milk becomes concentrated in checse and in dried milk. Fish may also be
a significant source of calcium phosphate.

(ii) Jodine. An element that is of considerable importance for health and that is also pres-
ent in sca fish. The absolutc amounts of iodine present are exceedingly smazil, but so is the
quantity required in a good diet.

(iii) Tron is a further necessary mineral occurring in foods; it is present in meat and in a
specially available form in liver. Vegetables also supply significant amounts. Iron is notably
lacking in milk.

(vi) Salt. The mineral combination present in largest amount in foodstufTs is salt. In chem-
ical terms, this is sodium chloride. Although it is present naturally in a number of foods, salt
is for the most part added, for example, in cooking and food processing, in making bread,
and in cheese—making.

New Words and Phrases

constituent / kans'titiusnt / n. B4, ER

carbohydrate /’ka:bou'haidreit/ n. Bék{k
Y, W

inorganic / in3:'genik / a. LM

soluble / ‘dljubl / a. EEMY

sucrose / ‘sjuckrous / n BB

glucose / ‘gluckous / n. LW

fructose / ‘fraktous / n. Ri¥. ZBek

maltose / ‘mda:ltous / n. FH¥IF

germinate / ‘d39:mincit / vt. fERHF

lactose / xktous/ n. FLE&

starch / sta:tf/ n. |&H

diverse / dai'va:s/ a. ZREHEN., 4N

conformation / kanfs:'meifan / n. A JUE

polymer / ‘polima / n. BG4 '

tuber/ ‘tju:ba/ n. BE, Y

glycogen / ‘glikoud3en / n. B, sh¥EH

liver / liva/ n. FFlE

oyster / dista/ n. $tif, &

exertion / ig’za:fan/ n. &1, HiR

syrup / ‘sitap / n. ¥%, 83t

dextrin / ‘dekstrin / 6. Bi¥k

malt/ ma:dt/ n. ¥HE

toast / toust/ n.v. ¥TI4, Lk

intricate / ‘intrikit / o, & Z#)

gluten /‘glu:tan / n. A8, TS, BR

casein / ’keisizin / n. BEG

gelatinous / d3i'l&tinas / o, A EERHY,

o BHRRE
contractile / kan'trektail / a. FTUKAERY
destructible / dis’traktabl / a. TTREERAY,

B MR
cellulose / “scljulous / n, %
nitrogen / 'naitrid3ezn / n. %
sulphur / ‘salfa/ ‘n. B
strand/ strend / n. &, &, &
tangle / ‘tengl/ n. %%, HE.
smear/smia/ vt. %, ¥, Fit
malnutrition / me&lnjutrifan/ n. BHRARR
deficiency / di’fifansi / n. 502, s>
restrict / ris’trikt / vt. [, #4F
pigment / ‘pigmant / n. B¥, fa %
carrot/ k&rat/ n. ¥ p
maize / meiz/ n. EX
palm/ pa:m/ n.

_ irradiate / i'reidieit / vt. F3, W

calcium / ‘kalsiom / n. &
phosphate / “fasfeit / n. B

-iodine /“aiadin / n. P

sodium / ‘soudpm / n. @
chloride / ’klo:raid / n. LY
amino acid EEM

by convention 3 t#

so faras B+ FH, EF



Notes

1. In addition, there is a group of inorganic mineral components and a group of organic substances
present in comparatively small proportions. “presen in comparatively small proprtions” b — J 2 7] 4 i% ,
& ¥ iF “a group of inorganic mineral components and a group of organic substances.” )5 & E 8.

2. Sugars are soluble substances of which the best known is the common sweet substance “sugar”, a
compound molecule technically known as sucrose and composed of glucose and fructose “of which” % fIJ&
AARMARBR—ER, FARHP. eg Of the three students he is the tallest one. = E4 2 bt
. ‘

3. A fat that is liquid at the normal climatic temperature at which one happens to live is by convention
called an oil, ......in Alaska. 28] HH 44, FH]X A fat is by convention called an oil . ” “that is ......to
live "y AT,

Exercises ;

L. Are the following statements true or false according to the text?
1. The structure and conformation of the starches from diverse grains differ in detail. .

2. Dextrins are compounds which are midway in molecular size between thé one—or two—glucose length

of simple sugars and the very large, polymer structure of starches.
3. The polymer chains of protein are made up with amid acids as links.
4. Fats and oils are different both in their physical properties and in their chemical composition.
5. Vitamin C is only stored in fruit and vegetables. '

II. Choose the best answer to cmplete the following sentences.
1. The vitamins in food are .
a. inorganic mineral components  b. organic substances  c. carbohydrates  d. muscular tissues
2. Carbohydrates contain
a. sugars A b. sugars and starches
c. all compounds of large molecules d. sugars, starches and dextrins
3.The molecuh;rs of proteins are,

a. less complex than those of starch grains b. less intricate than those of animal muscle

c. more complex than starch grains d. even less intricate than gluten fibres of wheat
4. Fats are quite different from proteins.

a. in their composition b. in their structures c.in their functions  d. allabove
5. Salt is present naturally '

a. in some food b. in a lot of food ¢. in most food d. in food in big amounts

SERI:

RBNEERS

RAEFHERRAAR: BkiAY, BHRELR. HIEH KA GRS R — A0
NAHE, ALK, |

— AR BRTIRLAY, BETEHR, P AKMENRIERN, EHR Lo R
B—RALAY, EHAGRRRNLAR. YOHRBHER M AR GRS TERN LAY —RF
W AN MU —ARSATARE SHRDEERALAY. EUNTRAY, RHRELA
EHRAHT, CREWERTRXEBTTNECHERAN—RER, BRKEEHEWRNTK
BDARMIBEARIEFN. BRERXERHORLROSWALSERT LRRRAN, HXLRH
MTIIH, ENMRKHREMERER.

ERRAMNEERS, LRRERENIERS, BHBA—HEETHUENNER, WHHR
0. RETEON R, DORBEDDRASERARNOER, FREFLESNHNREN. TN
RSO 0 S BT,

WIEHTA, MASSERME. WHARWETRSINTA, ATA—FEELAY. HHTX
AN T REN—. ZAHERS FRESERADRBRAANZE, KRLL RN, =ET a8

_8._.
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Lesson Three

Carbohydrates
Carbohydrates have until relatively recently been the principal source of human energy.
Carbohydrate consumption is currently about 75 percent of the intake of sixty years ago. Of

the two basic carbohydrate encrgy providers, starch and sugar, starch was the main energy
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source.

Since World War II . Americans have consumed fewer carbohydrates. The current diet is
made up of approxzimately 46 percent carbohydrates. Some nutritionists believe that this
trend should be reversed, and that people should increase their carbohydrate consumption
through usc of fruits, vegetables, and whole grains. Some authorities recommend that the
Amcrican diet shou!d contain 55 to 60 percent carbohydrates.

In this country, before the devclopment of the nodern food processing and distributing
industry, the kind and amount of carbohydrates in the diet was largely governed by what
was available locally.

The Pilgrims survived that first year in Massachusetts because the Indians had enough
cornmeal for a two—pound allowance for each person for the winter ahead. Early settlers in
the Carolinas found that the land was well adapted to the cultivation of rice, which became a
staple in the diet of colonists in that area'.

The proportional intake of carbohydrate is high in developing countries of the world be-
cause these foods are the most economical to produce. Recent data show that 750 million
inhabitants of the “developing”countries cat about 75 percent of their daily calories as starch
foods. These are unrefined or lightly refined fiber—rich foods. On the other hand, 500 million
_ in habitants of the “developed” countries eat about 30 percent of their daily energy as starch
foods. Tnese are usually refincd white flour or white rice.

In tropical countries, where vegetation is luxurious and the climate leads to rapid spoilage
of meat products, carbohydrates are a much more available and practical food. In the Far
North, where grains will not grow, people have always lived on a diet chiefly of meat and
fish.

Carbohydrates are compounds that contain carbon, hydrogen, and oxygen. The hydrogen
and oxygen occur in the same proportion as in water. Most carbohydrates are of plant ori-
gin. The significant exceptions are glycogen,the animal equivalent of starch; lactose, an ani-
mal milk gugar; and ribose, a sugar associated with animal nucleic acids. Carbohydrates arc
commonly used by animals and human beings for food. They are synthesized in nature by
green plants through a complex process calied “photosynthesis.” Plants combine the carbon
dioxide of the atmosphere with water in the presence of sunlight. The carbohydrate product
is then stored in the plant parts such as root, seed, fruit, stem, or leaf.

This photosynthcesis process is central to life because carbohydrates from plants are the
major encrgy fuel that cnables animals to survive.

Three groups of carbohydrates are of major importance:

1. Monosaccharides: Simple sugars, which cannot be broken dowrunto smaxlc,r units dur-
ing digestion, such as glucose.

2. Disaccharidcs: More complex sugars, which can be split into monosaccharieds or sim-
ple sugars during digestion, such as sucrose.

3. Ploysaccharides: Larger, more complex molecules, which may also be split into
monosaccharides or simple sugars during digestion, such as starch.

Also each of these three groups .of carbohydrates contains certdin important
carbohydratecs most commonly referred to in nutrition: '

1. Threec monosaccharides: glucose, {ructose, and galactose.

2. Three disaccharides: sucrose (cane or beet sugar), lactose(milk sugar), and maliosc.

3. Four polysaccharides: starch, dextrins, cellulose, and glycogen.

These groups of carbohydrates are important in nutrition because the disaccharides and
polysaccharides must be broken down into monosaccharides before they can be used by the
body.

Monosaccharides The monosaccharide is often called * simple” sugar. Glucose is a
monosaccharide and a moderately sweet sugar. It is found naturally in foods or is formed by
the body during digestion. All other types of sugar and starch are changed by the body into



