MACROMOLECULES AND THEIR MONOMERS
(s [avge  biological moleculeS bwlt from Smaller organic wolecules

f Lifeis cr'ea'red by small building blocks (monomers) which make up larger molecules (polymers)
- which make up an organism. Life is sustained by breaking some of these larger molecules down for

ergy. '
energy. covalent
monomer + monomer + monomer + monomer > polymer \o\md
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ﬁ—w\onomor i a single small molecuwle A Po‘ﬂme’( is a chhain of movomers.
Polymers get broken apart, piece by pjece, with water and enzymes:
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Energy is stored in the bonds of molecules: it takes energy to create them, so it makes sense
that energy would be released when they come apart.

The 2 specific reactions that create and break down polymers are controlled by enzymes
a. Dehydration synthesis/condensation reactions: Monomer's are joined together, a molecule of

water is RELEASED. new (pvakn{: bond
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b. Hydrolysis: Monomers are separated from the polymer by chemically ADDING a molecule of
water, Hydrolysis means "to break with water”,
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water wag added to bvesk
Twe polymens”
The 4 groups of macromolecules are: (NOT in order of impor'rance?
a) Carbohydrates —made of Sugans
b) Lipids—wmade of Fa'“‘j auds (3 glﬂcmo
{ c) Proteins —made of owino acids
= d) Nueleic acids — ade of wnucterhdes (3 Sugar & phosphate)

These provide matter and energy to all living things, and it's why we eat!
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(‘ ge_glg CARBOHYDRATES: Contain only the elements C, H, O in a 1:2:1 ratio, *
. 3 otk ) o
- %g:ﬁ Monomers: Simple sugars, or monosaccharides. ik \
%5 All have the chemical formula CeH1206, but have different shapes. \1—-—-(0“
| ot
g a. glucose - made by all green plants
b. fructose - fruit sugar
§ ¢. galactose - milk sugar '
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There are also disaccharides (+wo monomers: sucrose, maltose, lactose) O

Sucrose = luwose +fructose  maltose= guiose + glucose Laclpse = galactose + é\uccsc,
Polysaccharides make the MACROMOLECULES. (Poly = many) They are:

a. Cellulose - in plants only. Structural component of cell walls and wood. Give plants structure,
Humans can't digest this.

. Starch - in plants only, serve as long term energy storage. Humans can digest this.

. Glycogen- made in animals only. Used as emergency energy supply, stored in liver and muscles.
=S It can easily be broken into simple sugars if needed.

&l d. Chitin- found in mushrooms and insect exoskeletons. Humans can digest this.
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2. LIPIDS: Contain only the elements CH,0 as well, but the ratio is different.
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Lipids can be waxy or oily, and are usually nonpolar, The function of lipids is:
[ u L
S a. Yo provide long ferm energy storage and instilation

b. to make up cell membranes 'i“\ra\o hest to S‘taj WM

¢. to act as chemical messengers



A triglyceride, a common lipid, doesn't have legit monomers, but is composed of two parts, glycerol

and fatty acids, M lecule v 9
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Types of lipids: Degenden'l; on the bonds between atoms on the fatty acid chains:

a. Saturated: all single bonds between carbon and hydrogen. Solid at room temp. Mostly in meats
and dairy products.
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b.  Unsaturated: one double bond between 2 carbon atoms, resulting in fewer H atoms in the fatty
acid chain. Found in avocados, nuts, and some cooking oils. o
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c. Polyunsaturated: more than one double bond between carbon atoms on the fatty acid chain. Liquid

at room temp. These are liquid at room temperature, like canola or safflower oil.
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* Some vegetable oils, like Crisco, cdk be éhemically “hydrogenated" to be thicker. Not so good for}o L

(\V d. phospholipids: make up cell membranes. Have a nonpolar and polar part to keep cells separate from

~  each other. w ( .
\Eo vien-polav” C

e. sterols: chemical messengers for cells
? “o



3. PROTEINS: Contain C, H, O, N.

( : Most structures in living things are made from proteins. (Hair, muscles, cartilage)
© —  + They are used fo pump things in and out of cells

~ : Enzymes are made of protein, and enzymes control chemical reactions.
MONOMER: amino acids. There are 20 different amino acids. They all have identical structures

except for one part, the "R” group. "R" is an organic side chain that is different for each of the
20 amino acids. Here is a genemc structure:
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POLYMERS: Amino acids can join to form dipeptides, tripeptides, polypep'hdes and proteins. They
can have simple or complex shapes. More details soon ©

4. NUCLEIC ACIDS: Contain C, H, N, O, P, and S.

2 These: Quaning | ijgiﬁe, Thyming, Uracil, Adenine
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a. Store and transmit genetic information
b. Provide the recipe for proteins.

'MONOMERS: nyeohdes A T & C. Each has a phosphate group, a @%_?, and 5-carbon sugar.
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