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Learning about health and nutrition requires some knowledge of
chemistry and biology.

Terms to Know

Matter is anything that takes up space and has a measurable
quantity.

Elements are the simplest substances from which all matter is
formed.
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A nutrient is a basic component of food that nourishes the body.

The Six Categories (Groups) of Nutrients

. carbohydrates
fats

. proteins

. vitamins

. minerals

. water

Y characleristics

q'hese nutrients are obtained from the food you eat.
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ch has a specific job.
h, in recommended quantities, is vital to good health.

‘Without adequate amounts of these nutrients over time,
your risk of various health problems will increase.




[image: image3.png]The Functions of Nutrients

Essential nutrients are used to:

1. build and repair body tissues
2. regulate all body processes
3. provide energy
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- your body is made up of billions of cells

- from before you are born until you die, cells divide

- each time a cell divides, it produces two new cells
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Charackristics of cells

- new cells account for your growth

- new cells are also used to repair damaged body tissue and
replace old cells

- all cells are formed with materials that come from food

- your body needs adequate amounts of nutrients to make new cells
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. During what periods are nutrient needs the greatest?

Nutrient needs are greatest during periods of rapid growth:
prenatal period, infancy, and adolescence.

. What may be the effects of a lack of nutrition during these
periods?

Lacking adequate nutrition during these periods may affect a
person's physical size, growth and health, learning abilities
and behavior patterns.

. What does every cell in your body contain?

Every cell contains genes.

State three characteristics that are determined by your
genetic blueprint.

Three characteristics are: height, gender and skin color.
. What is necessary for you to reach your genetic potential?

Good nutrition is necessary.
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- Nutrients keep body processes running smoothly.

- circulation of body fluids
- maintaining the correct acid-base level in the blood

- The chemical reactions that control body processes are
complex.

- You don't need to think about which foods control which
processes. You do need to focus on a healthy diet.
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Food is to your body what gasoline is to your car.

- The quality of the food you eat affects how well your body
functions.

- Your body needs energy to breathe, pump blood, move
muscles and provide heat.

- If you go without food too long, your body will not have the
energy to operate vital organs.

- The more active you are, the more energy you need.
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the nutrients you get from food.

- two main nutrients used for energy

- may be used for energy, but the body
prefers to save them for other vital
functions
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vitamins
minerals
water

- do not provide energy
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The energy value of food is measured in units called calories.

A kilocalorie is the amount of heat needed to raise one kilogram
of water one degree Celsius.

Only certain nutrients provide energy.

1 g of protein = 4 calories of energy

4-9-4 Method

1 g of fat = 9 calories of energy

1 g of carbohydrate = 4 calories of energy

vitamins
minerals have no calorie content
water

1 g of alcohol = 7 calories of energy

Alcohol is not a nutrient because it does not promote growth,
maintain cells or repair tissues.
~
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Nutritive Values of Food

1. Ginger ale (12 fluid oz.)

A. protein: O X 7

B. fatt D ¢ x_ 9
C. carbohydrate: g x

D. total calories: i 8

2. Raw clams (3 oz.)
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B. fat:
C. carbohydrate: Q o x
D. total calories:
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Digestion is the process by which your body breaks down food
and the nutrients in food into simpler substances.

mechanical digestion - happens as food is crushed and churned

chemical digestion - food is mixed with acids and enzymes

Enzymes are a type of protein produced by cells that cause
specific chemical reactions.

Link
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mouth to the anus. The tube is called the gastrointestinal (GI) tract.
Each section of the tract performs important functions.

mouth/esophagus 10 inches

stomach 8 inches

Small‘intesline 10 feet (20 feet stretched)
large‘imestine 3 feet, 6 inches (5 to 6 feet stretched)

average length of GI tract = 25 feet to 30 feet
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The first step in the process of digestion is mastication (chewing).
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mechanical digestion

The teeth and tongue work together to move food and crush it int
smaller pieces. Chewing food well aids digestion because the body
can break down small food particles faster than large particles.

~9000 taste buds

¢

sense the flavor of food

—

¢

salivary glands are triggered in your mouth

¢

salivary glands produce and secrete saliva

¢

saliva - mixture of 99% water and a few chemicals

——- moistens, softens and dissolves food
— cleans teeth

—- neutralizes mouth acids

¢

salivary amyleie - enzyme found in saliva and only in the mouth
- helps break down the starches in food
|

chemical digestion
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Muscles in your mouth and tongue form food into a small ball called a
bolus. Your tongue moves the ball of food to the back of your mouth and
you swallow it.

As you swallow, food passes from your mouth to the stomach through the
esophagus. It is one of two tubes in the throat. The other is the trachea
(windpipe).

Cells that line the esophagus produce mucus which helps ease the passage

Muscles in the esophagus produce a series of rhythmic muscle
contractions known as peristalsis which moves food through the
esophagus. You cannot feel or control the muscles as they move
the food toward the stomach. Peristaltic action occurs throughout
the esophagus to help mechanically move and churn food.

When you swallow food, a flap of cartilage called the epiglottis
covers the trachea. This action prevents choking and directs food in
the right direction.
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The stomach wall has a thick lining called the mucosa.
There are three types of cells in the stomach mucosa.

One secretes mucus, a thick fluid that helps soften and
lubricate food. It protects the stomach against acidic juices
which are almost as strong as battery acid.

Another kind of cell (parietal) produces hydrochloric acid
and water.

( The third type (peptic) secretes enzymes. )

Gastric juices contain HCI (hydrochloric acid), water,
digestive enzymes and mucus. The pH of gastric juices is

The enzymes produced by the stomach are mostly proteases.
The main stomach protease is pepsin. Under acidic conditions,
it breaks down protein into polypeptides.

** Salivary amylase does not function in
the acidic environment of the stomach.

The mixture of gastric juices and swallowed food combine in
the stomach. The mixture is called chyme.
—_—

‘When the second sphincter relaxes, partially digested food
moves into the small intestine.
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rbohydrates enter the small intestine first, followed by proteins
and lastly fat

Studies of gastrointestinal transit have clearly demonstrated two related
phenomena important to understanding this process:

1. Substances do not move uniformly through the digestive system
2. Materials do not leave segments of the digestive tube in the same order as they
arrive.
In other words, a meal is typically a mixture of chemically and physically diverse materials,
and some substances in this mixture show accelerated transit while others are retarded in
their flow downstream

50% of stomach contents emptied 25t0 3 hours
Total emptying of the stomach 4105 hours

50% emptying of the small intestine: 25103 hours
Transit through the colon 30 to 40 hours.

ReMember that these are estimtes of average transit times, and there is a great deal of
variability among individuals and in the small person at different times and after different

meals.
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The small intestine is coiled in the abdomen in circular folds.
There are three sections:
Esophagus.

1. duodenum (1 foot long)
2. jejunum (4 feet long)
3. ileum (5 feet long)

~20 feet when stretched

Peristalsis moves food through the small intestine.

The small intestine is a less acidic environment than the stomach.
Pepsin stops functioning in the small intestine.

95% of digestion takes place in the small intestine.
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Food entering the small intestine causes a hormone called
secretin to be secreted by the cells of the small intestine. This
hormone enters the bloodstream and circulates to the pancreas
where it stimulates the gland to produce and secrete pancreatic
juices. Pancreatic juices pass through the pancreatic duct into
upper part of the small intestine.

The pancreatic juices contain sodium bicarbonate that changes
the pH of the food mixture from acidic to basic (pH 8). It also
contains a number of digestive enzymes:
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amylase -> breaks carbohydrates into maltose

trypsin -> continues the breakdown of large protein
molecules started in the stomach

lipase -> breaks fats into fatty acids and glycerol
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common
bile duct

gallbladder

The cells of the liver produce bile which passes through ducts
into the gallbladder where it's stored.

Bile passes from the gallbladder to the upper part of the smgll
intestine through the bile duct. [n((khn it

Bile contains no enzymes but it aids in the digestion of fats
and oils by breaking them up into tiny droplets. This process
called emulsification increases the surface area for enzyme
action. Bile is basic and helps neutralize the acidic chyme
from the stomach.
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the small intestine.

Intestinal juices contain digestive enzymes:
maltase -> breaks maltose into glucose

peptidase -> breaks down peptides into amino acids
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Absorption is the passage of nutrients from the
digestive tract into the circulatory or lymphatic
system. Most nutrients pass through the walls of
the small intestine.

The small intestine has a number of structural
features that increase its surface area and
make it ideally suited for absorption.

1. The small intestine is very long.
2. Its lining has many folds.

3. The lining is covered with millions of fingerlike
projections
called villi. P
ed * §,
P
4. The epithelial cells that make up the intestinal lining
have
brush borders. Here the membranes of cells that
face
into the intestinal opening have tiny projections
called
microvilli that further increase the surface area of
the cells.
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- nutrients that dissolve in water

- include amino acids, simple sugars, minerals, most
vitamins and water

Tiny blood vessels called capillaries in the villi absorb
water-soluble nutrients into the bloodstream.

fat-soluble nutrients
- nutrients that dissolve in fat
- include a few vitamins, fatty acids, glycerol and monoglycerides

Lymph vessels in the villi called lacteals absorb fat-soluble
nutrients into the lymphatic system. These nutrients then make

their way into the bloodstream.





[image: image23.png]~Sh g dntesine
Colon
4y o 6 et
Reahorh bofﬁef
e(€§ - gadhers N
Cectum

Dak | s %C«o\j%
?«SS +}\rou&1\ Noup AW ¢,




