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Digestive System and Nutrition

Main Idea: How do organisms get the materials they need?


Two different ways:

I. Heterotrophic Nutrition (hetero =  other ,  different )

-get the energy by eating  food from the environment    (eating plants, animals, etc.)

-Examples:  bacteria   , fungi (mushrooms)   ,  protozoans  ,          humans  !,  and some very rare   plants  )


A. Steps:

1.   Ingestion  : bringing food into the organism

2.   Digestion  :    breaking it into smaller pieces                             by two ways:

(a)   mechanical  digestion (chewing)

(b)   chemical   digestion (stomach juices, etc.)

	Before Digestion(After Digestion

Carbohydrates( simple sugars (usually glucose)

Lipids(___fatty acids & glycerol_

Proteins(_amino acids_


3. Egestion: removal of the wastes

B. Human

1. Human Foods.  Humans are heterotrophic and must therefore ingest (eat) food.

(a) Nutrients are substances in food that the body can digest, absorb, and use for its metabolism.  There are six kinds of nutrients: carbohydrates, minerals, proteins, vitamins, lipids, and water.


(b) Roughage (also called fiber) is indigestable material in foods.  Roughage is not digested.  It passes through the digestive tract chemically unchanged.  However, it is needed for proper functioning of the muscles of the digestive tract and regular elimination of undigested food wastes.

2. calories.  The chemical energy  that can be obtained from a food is measured in units called calories.  The food calorie (also called a kilocalorie) is the amount of energy that will raise the temperature of 1 kg. of water 1 degree Celcius.

You will have a quiz on all of the information above on ________.  The questions will be made directly from the notes.


3. Carbohydrates. (4   cal/g)(potato, bread, sugar)

(a) Use by body.  Carbohydrates are the main source of energy for humans.  Carbohydrates in foods should furnish about 50% of the daily energy needs.

  

(1) Source of roughage.  Fresh vegetables and fruits, as well as whole grains, contain cellulose, a complex carbohyrdate.  The complex carbohydrates in these foods are the most common source of roughage in the human diet.

(2) Storage of carbohydrates.  Digested carbohydrates circulate in the blood mainly as the simple sugar glucose.  Excess glucose is converted into the complex carbohydrate glycogen and is stored in that form.  When supplies of glucose are needed, the glycogen is broken down to glucose for transport through the body.

4. Lipids (fats_).(9_ cal/g)(fat, butter, oil, lard)
(a) Use by the body. Fats are used as a source of energy for the body.  They provide more than twice as much energy per gram than either carbohydrates or proteins.  Excess carbohydrates and proteins are converted to fats and stored for later use when needed.  Fats are also needed by the body for certain cell structures, such as cell membranes, for cushioning organs, and as insulation against cold.  Fats should provide no more than about 30% of the daily intake of calories.

5. Proteins. ( 4   cal/g) (meats, beans, eggs)
(a) Chemical composition. A protein molecule is composed of molecular units called amino acids.  A protein molecule consists of many long chains of amino acids joined together,  these long chains are called polypeptides.

(b) Use by the body.  Proteins in the diet provide the amino acids from which the body synthesizes all the proteins it needs.  All enzymes and many hormones are proteins.  Proteins also provide the materials for building and repairing tissues, and can be used as a source of energy.  Females of high school age need about 46 grams of protein a day, and males need about 56 grams.  About 15% - 20% of the daily calorie intake should be in the form of proteins.

(c) Essential amino acids.  The human body needs 20 different amino acids.  The body can convert some of these to others, but there are eight amino acids the body cannot synthesize.  The amino acids the body can’t make are called the essential amino acids.

Complete and incomplete protein.  For the body to make proteins, all of the necessary amino acids must be present at the same time, because the body can’t store amino acids.  If any essential amino acid is missing, protein synthesis stops.  The left over amino acids will be broken down and used for energy or turned into fat.  Complete protein foods contain all eight of the essential amino acids in the proper proportions for protein synthesis.  Incomplete protein foods lack one or more of the essential amino acids.  

You will have a quiz on all of the information above on ________.  The questions will be made directly from the notes.


6. The Human Digestive System is a one-way tube for digestion of food.  It is also called the alimentary canal, Gastro-Intestinal tract or the G. I.  tract.  The gastrointestinal tube is a hollow tube with an opening at each end.  Food materials in the GI tract are actually outside the body tissues.  Food is moved through the tract by slow, rhythmic muscular contractions called peristalsis. (This is why astronauts can eat in space, and why you can eat while standing on your head.)

(a) The Mouth

1. Structures.  The mouth, or oral cavity, includes the teeth, the tongue,  and the openings of the salivary glands.

2. Functions.

a. the teeth act to break pieces of food mechanically into smaller pieces (to expose more surfaces for digestion) (more surfaces = faster digestion)

b. the salivary glands secrete saliva which flows through ducts into the mouth.  Saliva contains the enzyme salivary amylase, which begins the digestion of starch (a carbohydrate)

c. the tongue acts to help mix the food with saliva and to move it to the back of the mouth for swallowing
(b)   The Esophagus

1. Structure.  The esophagus is a muscular tube (behind the trachea) that connects the mouth to the stomach.
2. Function.  The act of  swallowing  moves food into the esophagus.  Peristalsis of the muscular walls of the esophagus moves food to the stomach.
(b) The Stomach

1. Structure.  The stomach is a muscular sac  Its lining has gastric glands that secrete enzymes and hydrochloric acid
2. Functions.  Muscular contractions of the stomach mix food with digestive juices.  The enzyme called gastric protease  begins digestion of proteins.  The hydrochloric acid provides the proper pH for maximum effectiveness of the gastric protease (it works best in an acidic environment).
(c) The Small Intestine

1. Structure.  The small intestine is a long coiled tube of small diameter. (long and skinny).  Its lining contains intestinal glands  that secrete digestive enzymes into the intestine.  Partially digested food enters the small intestine from the stomach.  (Intestinal juice contains protease [to digest proteins]; lipase [to digest fats and oils]; and maltase [to digest starches & sugars])

(d) Accessory Organs.

1. The liver secretes bile, which is stored in the gall bladder and passes through the bile duct into the intestine. (Bile breaks fat into tiny droplets, this is called emulsification)

2. The pancreas secretes pancreatic juice through a duct into the small intestine. (Pancreatic juice contains protease [to digest proteins]; lipases [to digest fats and oils]; and maltase [to digest starches & sugars]).

(e) Absorption.

Structures for Absorption.  The lining of the small intestine contains numerous finger-like structures called villi which increase the surface area of the intestinal lining.  Most absorption of digested nutrients occurs through the walls of the villi.  

(f) The Large Intestine.

1. Structure.  The large intestine is a tube of a larger diameter and a much shorter length than the small intestine.  Undigested food passes from the small intestine into the large intestine.

2. Functions.  Excess water in the undigested food mass is absorbed by the large intestine.  The remaining wastes are moved by peristalsis into the rectum at the lower end of the large intestine.  These semi-solid wastes, called feces,  are released through the opening called the anus.
You will have a quiz on all of the information above on ________.  The questions will be made directly from the notes.


II  Autotrophic Nutrition ( auto     =      self  )

-organisms that make their own food 

-by performing photosynthesis
-most of the photosynthetic activity on Earth is performed by the algae in the oceans

A. What is Photosynthesis?

The process by which light is converted into food.
B. What do plants need for photosynthesis?
Carbon dioxide, water, sunlight

C. What’s special about chloroplasts?
-they have chlorophyll (the green pigment that absorbs sunlight)

D. So what exactly do chloroplasts do?
By using light, they take Carbon dioxide & water and change it into sugar and oxygen and water.

	Scientifically written:

          +                             (                        +                         +     

                 +                   (                       +                        +    


(NOTE: the raw materials are the molecules to the left of the arrow ; the  products   are to the right of the arrow)

Memorize this formula!!

E. How do Chloroplasts do this?
-When  light   shines on the chlorophyll, it is trapped in the  chloroplast   and then it is turned into chemical energy (AKA: photosynthesis ).

F. What color light works best for photosynthesis?
-      red   and   blue   are best!

-     yellow  and  green  are the worst

G. So what is done with that energy?
-it can be used in that cell, or sent to another cell
H. Where in the plants are most of the chloroplasts?
-   in the leaves !

You will have a quiz on all of the information above on ________.  The questions will be made directly from the notes.


I. Leaf Cross-Section
1.  Cuticle: waxy layer, keeps leaf from losing                   water.
2.   Epidermis:    outer   cell layer (   top and  bottom_)
3.   Palisade Layer  : has many chloroplasts (where                       photosynthesis       happens)

4. Spongy Layer : has many air spaces
5.  Vein    : carry water (in     Xylem      )and food (in     Phloem to the rest of the plant

6.  Stomate: opening in the   epidermis for gas exchange (normally only on the     bottom        of the leaf)

7.   Guard Cells  :  open   and  close  the stomate
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