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LESSON 1 NUTRITION

What we eat as well as how much we eat deterniine our nutrition status to
an important extent, and both are influenced by a diversity of external and in-
ternal factors.

The person who wants to find the answer to the question “ What should |
eat for good nutrition?” might easily become lost in the maze of informational
corridors, eonfused by the wealth of technical information provided by scien-
tists or misled by simplistic answers provided by those with products to sell.?
Somewhere in between is some reasonable,commionsense information that we can
use to guide us our quest for sound nutiition knowledge,?

To begin, We need to learn some delinitions of commonly used nutrition
terms and find out what sorts of guidelines are available to help us measure the

v

quality of our diets and to develop heaithful eating patterns.

Nutrition and Food, Definitions

The word nut-ition is often paired with the word food becausc the two go
together, They are interdependent, but not interchangeable,

Food might be defined as any edible substance that provides nourishment
when consumed. It is made up of many natural ingredients—all chemicAls—that
have diffe-ent functions such as providing odor, flavor, color, and nourishm—
ent. The ingredients that give us nourishment are called nut ients. |,

These nutrients are categorized as fats, proteins, carbohydrates (sugars and
starches), minerals, vitamins, and water. They are called essential nutiients
because we cannot get along without them. We need them for emergy, for buil-
ding and maintaining body tissue, and for regulating body processes—the three
essential functions of foods in the body.

Nutrition might be defined as the process whereby we obtain the essential
nutrients and use them to make many other substances our bodies need. This
process would include eating and digesting food and abso bing and using, or
metabo'izing, the nutrients it contains.

We can obtain all of the essential nutrients from food.However, it is
possible to obtain nourishment without eating and digesting food—if, for example,
the nutrients are injected directly into ou- veins as in intravenous feeding.

Thus, it is the nutrients that are essential and the food that noroally provides

{




them.® Since food is vita!, we need to know the nutritive content of roods,
which ones are the best sources of the various nutrients, and how to combine
them into a healthful diet,

The term good nutrition implies that we are obtaining from our food all of
the essential nutiients in the amounts needed to keep our bodies functioning
and to maintain optimum health. A very simplified definition of gocd nutrition
might be“ eating the right foods in the right anouats.” ‘

The work of nutrition scientists involves finding the answers to questions
about the nutrients—their function in the body, the amount of each that we
need, what happens when we receive too much or too little—and about <food
and diet—what foods we should eat and in what amount, ‘

Yet nut:ition science in its broadest sense has many more facets: the influ-
ence of sensory factors of flavor, color, and texture of food on eating behavi-
or; the psychological, cultural, emotional, and social aspects of food intake:
and even the economics of food availability and consumer behavior in the pur~
chase of food,

The Nutrients

To date, nutrition scientists have identified some 40 to 45 substances as es-
sential nutrients. But the list is growing as new nutrients continue to be ident-
ified. The history of nutrition science contains fascinating stories about the
ways food substances have been identified as essential nutrients.In some instances,
medical fesearchers sveking the cause of a particular disease found that p.oblem
was due to a deficiency of a single substance,and that when this substance was
added to the diet, the sympton's of the disease disappeared. A number of vita-
mins were discovered in this way.

Nutrients might be divided into two general categories based on the amount
that we need. These are the macronutrients (carbohydrats, fats, proteins, and
water), which we need in relatively large amounts, and the micronutrients
(mineral elements and vitamins), which we need in relatively small amounts,
All of the nutrients except for mineral elements and water are classified
as organic chemicals because they contain the element carbon. Mineral ele~
ments and water are inorganic chemicals because they do not contain
carbon.

The vitamins are divided into two general categories based on their solubi-
lity in either water or fat. The fat-soluble vitamins are vitamins A, D, K,
and K; the water—soluble vitamins include vitamin C (ascorbic acid), niacin,

thiamin, riboflavin, folacin (also called folic acid), pantothenic acid, pyrida-
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xine, vitamin By:, and biotin,

The mineral elements are divided into two categories based on the quantity
of them that we need. Macroelements are those needed in relatively large amo-—
unts, while microelements are those needed in very small amounts. Some exam—
ples of macroelements are sodium, potassium, calcium, and phosphorus. Some

examples of microelements are iron, iodine, manganese, zinc, and f uorine.

Recommended Dietry Allowances

Once a nutrient is identified, one of the principal research efforts of nut-
rition scientists is to determine how much of it is needed by people at va ious
ages and stages of life. Initial studies usually are conducted with laboratory,
animals, but the information developed in these studies cannot be applied dire-
ctly to humans since people’s needs often are quite different from animals’
needs, Human nutrition studies,on the other hand, are time-consuming, costly,
and difficult to conduct, especially because of the problems of controlling
variables and possibly causing harm to the individuals involved. Because of the
obstacles to collecting accurate data, our present knowledge of nutrient needs
is incomplete, and the requirenients of humans for uany nutrients have not
been established.

However, the data on human and animal needs currently avai'ab'e are used
by nutrition scientists to establish estimates of the amounts of essential nut icnts
per day that will meet the needs of most healthy persons. In the United Ctates,
the most widely used nutrient quidelines are the Recommended Dietary Allowan -
ce (RDA), which are issued by the National Academy of Sciences, National
Research Council, Food and Nutrition Board.

The RDA serve as dietary or nutritional standards for a wide range of
age-weight—-sex groups such as infants, chi'dren, adolescents, pregnant and lac-
tating women, and younger and older adu'ts. They are recommendations, not
average requirements, for satisfactory levels of intake of essential nutrients for
population groups of average, hea'thy people.” They do not take account of
special needs certain individuals may have due to genetic make up, metabolic
disorders, chronic infections, and other abnomalities,which may result in their

needing different levels of nutrients,

Margin of Safety Allows for Individual Differences

To allow for individual differences, the RDA usually are set with a ge-
nerous margin of safety. Thus, they are thought to neet the needs of 95 tn 97

Percent of the people within each age-sex group, In other words,the RDA ex-
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ceed the requirements of most individuals to ensu-e that the needs of nearly all
are met, For this reason, a person who consumes a dict that provides less than
the RDA for one or more essential nuirients is not necessarily getting a diet
that is nutritionally inadequate, ® What can be conc'uiled, howrever, is that the
farther the intake of an essential nutrient fa'ls below the DA, the greater the
probability of nutritional inadequacy. On the other hand, if an individual is
getting all the cssential nutrients at or above the [2]JJA level of his or her age,
chances are good that the diet is nutrionally adequate. ©

An exception is the RDA for energy, or calo:ies, which are not designed
as quides for individual caloric needs. Other variables not included in the RDA,
such as body size and physical activity, are involved in an individual’s

caloric requirements.

Differences in Nutrient Utilization Considered

Another factor considered when the RDA are established is the availability
of the nutrient and factors that affect how efficiently it is used in the body.
For some nutrients, such as iron, absorption or use in the body nav be incom-
plete; so the RDA needs to be set high enough to allow for this. And becau-
se in the caseof certain other nutrients, substances in focd, called precursors,
may be converted into the nutrient in the body, the RDA nccds to allow for
this. An example is carotene, th orange-colored substance found in carrots and
other vegetables and fruits, which our bodies convert to vitavin A,

On the other side of the coin, receiving too wuch of certain’ nutrients,
amounts significantly above the RDA,can be just ha;: {ul as not obtaining enough.
Certain vitamins (such as A and D) and minerals can be bighly toxic ii high
doses are used over a period of time. Thus, the RI'.\ can serve as guidelines
for optimal nutrient intake from the standpoint of beth maximum and minim-
um levels,
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mational corridors, confused by the wealth of technical information provided
by scientist or misled by simplistic answers provided by those with products to
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LESSON 2 CARBOHYDRATES

The food scientist has a many-sided interest in carbohydrates. He is concrned
with their amounts in various foods, availability (nutritional and econo-
mic), methods of extraction and analysis, commercial forms and purity, nutri-
tional value, physiological effects, and functional properties in foods. Under-
standing their functional properties in processed foods requires not only know-
ledge of the physical and chemical properties of isolated carbohydrates, but also
knowledge of the reactions and interactions that occur in situs between carbohy-
drates and other food constituents and the effects of these changes upon food
quality and acceptance. This is a tall arder for knowledge. Because processing
affects both nutritional and esthetic values of food, kmowledge of the changes

‘that carbohydrates undergo during milling, cooking, dehydration, freezing, and

storage is especially important,

Students are advised to study the fundamental chemistry underlying useful
carbohydrate properties. Of service will be an understanding of the association
of pofar molecules through hydrogen bonding, ionic effects,substituent effects,
chelation with inorganic ions, complexing with lipids and proteins, and decom-
position reactions. Y This background will provide an understanding of pro -

'pérvt’ie’sv'_that affect the texture and acceptance of processed foods (e.g.,solubili-

ty.ﬂ‘hj;groscopicity. diffusion, osmosis, viscosity, plasticity,and flavor produc-
tion), properties that enable the formation of high—quality pastries, gels,
coatingé, confections, and reconstitutable dehydrated and frozen foods.
Ability to predict what changes in functional properties are likely to ensue
from incorporating various types of carbohydrates into processed foods is a prac-
tical goal of the food scientist, 2’ Such forecasting requires either a wealth
of experience with trial-and—error methods or a deep knowledge of carbohydrate
properties as related to structure — perhaps both. However, scientific know-
ledge of cause and effect is highly respected when it shorteas industrial develop-

ment time,

Sources, Types, and Terminology

The layman’s conception of carbohydrates geaerally involes only the sugars
and starches of foods — thosé that generate calories and fat, The food chemist

knows many other types that are ingested.




Because most people enjoy the sweetness of sugars and the mouthfeel of
cooked starches, they become familiar by association with table sugar(sucrose),
invert sugar (hydrolyzed sucrose), corn syrup sugars (D-glucose and maltose),
milk sugar (lactose), and the more starchy foods. These carbohydrates are
nutritionally available;i.e.,they are digested(hydrolyzed to component monosac-
charides) and utilized by the human body. The carbohydrates of dietary fiber
(cellulose, hemicellulose, pentosans, and pectic substances), in contrast, tend
to be overlooked because they are largely unavailable, They are not hydrolyzed
significantly by digestive enzymes; nevertheless, they may be quite important
for human health.

The carbohydrates of natural and processed foods are divided into available
and unavailable types. The available carbohydrates vary in degrees of absorp-
tion and utilization depending upon quantities ingested,accompanying food types,
and hunan differences in complements of digestive enzymes and intestinal trans—
port mechanisms, Malabsorptiod difficulties and adverse physiological effects
are known for all the available carbohydrates but gelatinized starches give little
or no trouble,

It is important to realize that in ruminants the unavailable and most abun-
dant polysaccharide cellulose is partially hydrolyzed to the same highly availa-
ble sugar that starch provides upon digestion; i, e., D—glucose. Grazing ani-
mals do it through the cellulases generated by the microorganisms of their rumen.
Cellulose is, therefore,a contributing source of valuable animal protein. The
efficiency and- economics of the ruminant’s conversion of cellulose to nutrients
probably can be improved upon by food chemists. Development of cellulases that
are stable outside the cells of microorganisms enables the culturing of fungi and
yeasts on cellulose hydrolyzates. Fungi (e.g., mushrooms) can produce protein
with the biological value of animal protein, The conversion of cellulose wastes
to animal feed and human food is an intriguing prospect for limiting environ-
mental pollution and for feeding the world’s expending population,

Carbohydrates were first named according to their natural sources; e.g.,
beet sugar, cane sugar, grape sugar, malt sugar, milk sugar, cornstarch, liver
glycogen, and sweet corn glycogen. Trivial names were then formed, in English
terminology, often from a prefix related to the source followed by the suffix
“~ose” to denote carbohydrate. Names arising in this way,for example,are fruc-
tose, maltose, lactose, xylose, and cellulose. These short, well-established
names are still commonly used. They furnish no information on the chemical strue-
tures, however, so a definitive carbohydrate noménclature has been developed.

From the definitive names,structural formulas can be written. Some of the terms
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