MOLECULES of LIFE


Matter is anything that has mass and takes up space.  Matter is made of atoms.  There are 105 kinds of atoms. 

 Some of the most important atoms to biologists are:





C = carbon





O = oxygen





H = hydrogen





P = phosphorus





N = nitrogen


When atoms are joined together by a chemical bond, the result is called a compound or molecule.  

Although there are only about 105 kinds of atoms, there are millions of kinds of molecules.  Some of the 

biologically significant molecules are:




H20 = water

C6H1206 = sugar

CO2 = carbon dioxide

Molecules are written short by formulas.  A formula shows which atoms are in the molecule.  A formula also

 shows how many of each atoms are found in the molecule.  For example, the formula H20 shows that each 

water molecule has two hydrogen atoms bonded to one oxygen atom.


There are some atom groups that have been given special names because they are often found as a part 

of a bigger molecule.  Some groups that are important to biology are:




PO3 = phosphate ion




NO3 = nitrate ion




NH2 = amine group




NH4 = ammonium ion




COOH = carboxyl group


There are many kinds of molecules.  In biology we will be studying organic molecules.  Organic molecules 

have carbon in them.  Since there are many different kinds of organic compounds, scientists classify the into four 

main groups of macromolecules:

1.  carbohydrates sometimes called polysaccharides

2.  proteins

3. nucleic acids

4. fats and lipids

To help identify these molecules it is helpful to know how they are made.  However, they are very large.  Luckily these molecules are long strings (polymers) of building blocks.  If you digest a macromolecule it result 

sin its building blocks.  Each of the main groups has its own type of building block (also sometimes called 

residues).

1.  monosaccharides are the building blocks of carbohydrates.

2. Amino acids are the building blocks of proteins.

3. Nucleotides are the building blocks of nucleic acids

4.   And fatty acids are the building blocks of lipids and fats

Monosaccharides are single sugar units.  They are the building blocks of carbohydrates.  Each 

monosaccharide is made of carbon, hydrogen, and oxygen with a formula of C6H12O6 or C5H12O5.  There are 

different kinds of monosaccharide molecules.  They are different because their atoms are arranged differently.  

Sugars, starch, glycogen, chitin and cellulose are carbohydrates.  The body uses carbohydrates for energy, 

structural support, and as receptors on membrane surfaces.


Amino acids which are the building blocks of proteins, have three parts:  These parts are a carboxyl 

group (COOH), an amine group (NH2) and an R-group made mostly of car bon and hydrogen atoms.  There are 

about 20 amino acids that are important.  Their carboxyl groups and amine groups are the same.  Amino acids 

are different only in their R-group.  When the amino acids are joined into a chain, a protein is formed.  The order 

of the amino acids is determined by the code in DNA.  Some examples of pure protein substances are egg white, 

gelatin, enzymes, actin, myosin, etc.  The cell uses protein to run its chemical reactions, as a source of energy, 

for the immune response, to cause movement or give shape to cells (cytoskeleton).


Nucleotides are the building blocks of nucleic acids.   There are two main types of nucleic acids, DNA 

and RNA.  RNA is a single twisted strand of nucleotides, but DNA is a double twisted strand of nucleotides.  

Each nucleotide is made of three parts:  These three parts are a phosphoric acid group, 5 thymine, cytosine, 

guanine and uracil.  These bases have a unique characteristic.  They pair with each other during “base-pair-

matching” Thymine (or uracil) pairs with adenine and guanine pairs with cytosine.  This is important because it

 is in the sequence of the nitrogenous bases of DNA that the code for running the cell is found.  The code is 

transcribed when base-pairing makes RNA.  The RNA helps make the protein molecules when the RNA code 

is translated into amino acids for sequencing the protein.  This same code is copied during reproduction so that 

parents produce offspring similar to themselves.


Lipids, fats, and oils are composed of a glycerol molecule and three fatty acids.  This combination is 

called a triglyceride.  Glycerol has a formula of C3H5(OH) 3.  Fatty acids have a carboxyl group attached to a 

chain of carbon and hydrogen atoms (sometimes also called an R-group).  There are several kinds of fatty acids.  Whenever the carbon chain has a double bond in it, we say that the fat is unsaturated.  Some lipids have a 

phosphate group replacing one of the fatty acids.  Such molecules are important molecules for the storage of 

energy.  They are also found protecting nerve cells and can be remodeled into seteroids.


It is possible to detect these molecule types through chemical tests.  For example iodine will turn blue-

black or black when dropped on starch.  Biuret Solution turns purple in the presence of long proteins, but only 

pink in the presence of short proteins (called polypeptides).  Benedict’s Solution can be heated with a substance.  

If it turns yellow, orange or red, the substance contains monosaccharide.  When fat or lipid is rubbed onto paper,

 it will leave a translucent spot.  These are just a few of the tests available for detecting molecules.  Some test 

are very broad whereas others are very specific as to which molecules can be detected using them.

