Macromolecules Lecture Outline
Compounds can be organic or inorganic


Organic - compounds that contain both carbon and hydrogen atoms


Inorganic - compounds that DO NOT contain both carbon and hydrogen 

There are four classes of organic compounds that are central to life on earth.


1.  Carbohydrates


2.  Lipids


3.  Proteins


4.  Nucleic Acids

Carbohydrates (Sugars and Starches)


1.  Functions - energy



a.  Sugar - quick energy because it’s a simple carbohydrate


b.  Starch - long term energy because it’s a complex carbohydrate

2.  Make up - C, H, and O in 1:2:1 ratio


a. Building block = Monosaccharides - carbohydrate made up of one type of sugar (ex. Glucose)



b.  Disaccharides - carbohydrates made up of two sugars bonded together




(ex. Glucose + Glucose = Maltose)



c.  Polysaccharide - complex carbohydrate made up of chains of monosaccharides




ex1. Starch - food storage compound found in plants




ex2.  Glycogen - a food storage compound in animals


3. Positive Color Test and Reagent Used

	Type of Carbohydrate
	Reagent Used
	Positive Color Change

	Sugar/ Simple Carbs
	Benedicts
	Orange to Red

	Starch/ Complex Carbs
	Lugol’s Iodine
	Black


**St. Benedict turns Red after a Sweet kiss**

**If a Potato from a potato cannon hits your Eye it turns Black** 
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Lipids (Fats, Oils, Waxes)


1.  Function



a.  Fat - stores energy (twice as much as carbohydrates)



b.  Plant Wax – keeps plants from dehydrating


c.  Cholesterol – used to make vesicles and make hormones


d. Phospholipid Bi-layer- semi-permeable layer of cell membranes


2.  Make-Up - C, H, and O (less oxygen than in carbohydrates)



Building Block =Triglyceride - consists of 3 fatty acids and one molecule of glycerol



(fatty acids are made from CH2 units)


3. Insoluble in Water- Hydrophobic

4.  Fats that are in a liquid state at room temperature are OIL

5. Positive Color Test and Reagent Used

	Lipid
	Sudan III or IV
	Red






**Susie’s Lips are Red**
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Proteins (long chains of amino acids) *Review- What organelles are involved in the process of making proteins?

1.  Functions



a. Structural Support Parts of Organisms (think muscles)
 


b. Enzymes- specialized proteins that speed up reactions in our body


c. Hormones- chemical messengers produced by your body to regulate your system

2.  Make-Up - C, H, O, and N



a.  Building Blocks= Amino Acids are held together by a peptide bonds




b. There are 20 different kinds of amino acids

c.  Dipeptide - two amino acids joined together by a peptide bond

d.  Polypeptide - long chain of amino acids


3. Positive Color Test and Reagent Used

	Protein
	Biuret 
	Purple



*Biuret sounds Cajun/French and LSU is Purple* 
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*P.P. = Purple Protein

Nucleic Acids (made up of nucleotides)


1.  Functions



a.  DNA - stores genetic information



b.  RNA - makes proteins


2.  Make-Up



a.  Building block = nucleotides


b.  a nucleotide consists of a 5-carbon sugar group, a phosphate group, 






and a nitrogenous base
3.  There are two basic kinds of nucleic acids. 
 
a. Ribonucleic Acid (RNA) which contains the sugar ribose and 



b. deoxyribonucleic acid (DNA) which contains the sugar deoxyribose.


4.  DNA - 2 strands of nucleotides;   RNA - 1 strand of nucleotides


5. There are four Nitrogen Bases are



a. Adenine goes with Thymine  (Apple falls from the Tree)



b. Cytosine goes with Guanine (Car goes in the Garage)
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Dichotomous Key to Answer Macromolecule Structure Questions

1. Does the structure have a “P”?
a. Yes………………………………………………… Nucleic Acid
b. No…………………… Go to Step 2
2. Does the structure have a “N”?
a. Yes……………………………………………… Protein
b. No ………………… Go to Step 3
3. Is the structure made of only C, H, and O in a 1:2:1 ratio?

a. Yes ……………………………………………… Carbohydrate
b. No ………………… Lipid
	Macromolecule
	Building Block
	Function
	Elements

	Carbohydrate
	Monosaccharide
	Quick Energy
	C1H2O1

	Lipid
	Triglyceride
	Long-term Energy; Insulation
	CHO

	Protein
	Amino Acid
	Structural Support & Enzymes
	CHON

	Nucleic Acid
	Nucleotide
	Store Genetic Information
	CHONP


	Macromolecule
	Reagent
	+ Color Test

	Sugar/Simple Carbohydrate 
	Benedict
	Burnt Orange to Reddish

	Starch/ Complex Carb


	Lugol’s Iodine
	Dark Purple to Black

	Protein
	Biuret
	Lavender to Purple

	Lipid
	Sudan III Or Sudan IV
	Red


