· Lipids are large organic molecules that do not dissolve in water (nonpolar and hydrophobic!)  

· Try to mix grease or other oils with water.  They don’t mix!  

· They also have lots of Carbon and Hydrogen atoms that are bonded together: 
TRIGLYCERIDES

· Triglycerides are also known as fats!  (   But even fats are necessary in your body.  

· They provide your body with long-term energy (2.5 times more energy than carbohydrates and proteins).  Remember the hot cheetoh burning!

· Triglyceride energy is needed for a developing embryo/fetus and for times of starvation.  
· Triglycerides provide insulation for humans and many animals.  
· Too much fat can lead to Obesity  and heart disease because fat can clog your arteries.
PHOSPHOLIPIDS

· Phospholipids: are good for you because they help build cell membranes and keep your cell membranes healthy.  Cell membranes protect your cells and allow certain things in and out.  Not enough of these and your skin, hair, and immune system will suffer.
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WAXES

· Waxes:  Waxes are highly waterproof and protect the outer surfaces of plants as well as our homes, cars, and ears!!!
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STEROIDS

· Steroids:  Relax.  Not all steroids are bad.  Your body makes them naturally.  It’s only when humans add external steroids into their body when life threatening problems occur!  Steroids help build important hormones like testosterone (important for male development) and estrogen (important for female development), molecules that circulate in the blood stream and allow cells to communicate.  Steroids also help build cholesterol (yeah, you need this too!) which is important for cell membrane support and all nerve cells.  So you like eating brain and egg yolk, then you’ll be getting a lot of cholesterol.  Be careful with too much cholesterol.  Your body already makes enough of this.  Too much from food can clog your blood vessels and lead to heart disease!
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[image: image4.png]Lipids Lipids are a large and varied group of biological
molecules that are generally not soluble in water.
Lipids are made mostly from carbon and hydrogen
atoms. The common categories of lipids are fats, oils, and
waxes. Lipids can be used to store energy. Some
lipids are important parts of biological membranes
and waterproof coverings. Steroids synthesized by the
body are lipids as well. Many steroids, such as hor-
mones, serve as chemical messengers.

Many lipids are formed when a glycerol mol-
ecule combines with compounds called fatty acids,
as shown in Figure 2-15. If each carbon atom in a
lipid’s fatty acid chains is joined to another carbon
atom by a single bond, the lipid is said to be satu-
rated. The term saturated is used because the fatty
acids contain the maximum possible number of
hydrogen atoms.

If there is at least one carbon-carbon double
bond in a fatty acid, the fatty acid is said to be unsat-
urated. Lipids whose fatty acids contain more than
one double bond are said to be polyunsaturated. If
the terms saturated and polyunsaturated seem famil-
iar, you have probably seen them on food package
labels. Lipids that contain unsaturated fatty acids,
such as olive oil, tend to be liquid at room tempera-
ture. Other cooking oils, such as corn oil, sesame
oil, canola oil, and peanut oil, contain polyunsatu-
rated lipids.
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[image: image6.png]FIGURE 2-15 Lipids Lipid molecules
are made up of glycerol and fatty
acids. Liquid lipids, such os olive oil,
contain mainly unsaturated fatty acids.




[image: image7.png]Carbohydrates Carbohydrates are compounds made up

of carbon, hydrogen, and oxygen atoms, usually in a ratio of
1:2: Living things use carbohydrates as their main
source of energy. Plants, some animals, and other organisms
also use carbohydrates for structural purposes. The break-
down of sugars, such as glucose, supplies immediate energy for
cell activities. Many organisms store extra sugar as complex
carbohydrates known as starches. As shown in Figure 2-14,
the monomers in starch polymers are sugar molecules.

» Simple Sugars Single sugar molecules are also known as
‘monosaccharides (mahn oh sk uh rydz). Besides glucose,
monosaccharides include galactose, which is a component of
milk, and fructose, which is found in many fruits. Ordinary
table sugar, sucrose, consists of glucose and fructose. Sucrose
is a disaccharide, a compound made by joining two simple
sugars together.




[image: image8.png]» Complex Carbohydrates The large macromolecules formed from
monosaccharides are known as polysaccharides. Many animals store
excess sugar in a polysaccharide called glycogen, which is sometimes
called “animal starch.” When the level of glucose in your blood runs
Tow, glycogen is broken down into glucose, which s then released into
the blood. The glycogen stored in your muscles supplies the energy for
muscle contraction and, thus, for movement.

Plants use a slightly different polysaccharide, called starch, to store
excess sugar. Plants also make another important polysaccharide
called cellulose. Tough, flexible cellulose fibers give plants much of
their strength and rigidity. Cellulose is the major component of both
wood and paper, so you are actually looking at cellulose as you read
these words!




[image: image9.png]FIGURE 2-14 Carbohydrates
Starches form when sugars join
together in a long chain. Each time
two glucose molecules are joined
together, a molecule of water (H,0)
is released when the covalent bond

is formed.





[image: image10.png]Nucleic Acids Nueleicacids are macromolecules containing hydro-
gen, oxygen, nitrogen, carbon, and phosphorus. Nucleic acids are
polymers assembled from individual monomers known as nucleotides.
Nucleotides consist of three parts: a 5-carbon sugar, a phosphate group
(~PO,), and a nitrogenous base, as shown in Figure 2-16. Some nucleo-
tides, including the compound known as adenosine triphosphate (ATP),
play important roles in capturing and transferring chemical energy.
Individual nucleotides can be joined by covalent bonds to form a poly-
nucleotide, or nucleic acid.

Nucleic acids store and transmit hereditary, or genetic, infor-
mation. There are two kinds of nucleic acids: ribonucleic acid (RNA)
and deoxyribonucleic acid (DNA). As their names indicate, RNA
contains the sugar ribose and DNA contains the sugar deoxyribose.




[image: image11.png]FIGURE 2-16 Nucleic Acids The
monomers that make up a nucleic acid
are nucleotides. Each nucleotide has
a 5-carbon sugar, a phosphate group,
and a nitrogenous base.
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[image: image13.png]Profein Proteins are macromolecules that contain nitrogen as well
as carbon, hydrogen, and oxygen. Proteins are polymers of molecules
called amino acids, shown in Figure 2-17. Amino acids are com-
pounds with an amino group (-NH,) on one end and a carboxyl
group (~COOH) on the other end. Covalent bonds called peptide
bonds link amino acids together to form a polypeptide. A protein is a
functional molecule built from one or more polypeptides. Some
proteins control the rate of reactions and regulate cell processes.
Others form important cellular structures, while still others trans-
port substances into or out of cells or help to fight disease.




FUNCTIONS

Proteins are the worker molecules that make possible every activity in your body.   Look at all the functions that different proteins can do!

· They circulate in your blood, seep from your tissues, and grow in long strands out of your head. Proteins are also the key components of biological materials ranging from silk fibers to elk antlers.

· Proteins are the molecules that build your entire body!  They are found everywhere and give you your traits.  There’s a protein for eye color, height, hair color, skin color, and any trait you can think of!

· Proteins help build your muscles.  There are hair proteins, skin proteins, eye proteins, bone proteins, 

· Enzymes are proteins that help in chemical reactions like digestion (breaking down substances), like the amylase enzyme in your saliva and the pancreatic and stomach enzymes.  

· Antibodies are also proteins in the immune system that attach to viruses and help the body destroy them.  

· Hemoglobin is a protein in the red blood cells that carries oxygen!

· There are receptor proteins, protein carrier tubes like ion channels and pump proteins (cell membrane)
[image: image14.png]FIGURE 2-17 Amino Acids and
Peptide Bonding Peptide bonds form
between the amino group of one
amino acid and the carboxyl group
of another amino acid. A molecule

of water (H,0) is released when

the bond is formed. Note that it is
the variable R-group section of the
molecule that distinguishes one amino
acid from another.
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[image: image16.png]Formation of Peptide Bond
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