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BIOLOGY

Elements and Compounds

• Element is a substance that cannot be broken down to other substances by 
chemical reactions.

• Essential elements are chemical elements required for an organism to 
survive, grow, and reproduce.

• Such as: oxygen, hydrogen, carbon, nitrogen, potassium, 
calcium

• Trace elements are elements that are indispensable for life but 
required extremely minute amounts.

• Such as: iron, iodine 
• Compound is a substance consisting of two or more different elements 

combined in a fixed ratio.
• A compound has chemical properties characteristics different from 

those of its elements.
• Atom is the smallest unit of matter that still remains the properties of an 

element.
• Neutrons are subatomic particles that have no electrical charge 

(electrically neutral), with mass of about 1.7x10-24 grams, found in the 
nucleus of an atom.

• Protons are subatomic particles with a single positive charge, with a 
mass of about 1.7x10-24 grams, found in the nucleus of an atom.

• Electrons are subatomic particles with a single negative electrical 
charge and a mass about 1/2000 of neutrons and protons. One or 
more electrons move around the nucleus of an atom.

• Atomic nucleus is a dense core at the center of an atom, where protons and 
neutrons are packed together. 

• Protons give nucleus a positive charge, while the electrons form a 
cloud of negative charge around the nucleus and its attraction 
between the opposite charges that keeps the electrons in the vicinity 
of the nucleus.
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Number of neutrons = atomic weight — atomic number

Atomic weight = Number of protons + neutrons
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Bonds

• Covalent bond is the sharing of a pair of valence electrons by two atoms.
• Single bond is a single covalent bond; the sharing of a pair of valence 

electrons by two atoms.
• Double bond is a double covalent bond; the sharing of two pairs of 

valence electrons by two atoms.
• Triple bond

• Two or more atoms held together by covalent bonds constitute a molecule.
• Molecule is two or more atoms held together by covalent bonds.

• Ionic bond is a chemical bond resulting from the attraction between oppositely 
charged ions; cations and anions.

• Hydrogen bond is the non-covalent attraction between hydrogen and an 
electronegative atom.

• van der Waals Interactions are weak attractions between molecules or parts 
of molecules that results from temporary local charges.

Carbon

• Carbon has six atoms; two in its first shell and four valence electrons.
• Carbon’s electron configuration gives it covalent compatibility with many 

elements.
• Most frequently paired up with hydrogen, oxygen and nitrogens.

Macromolecules

• Polymer is a long molecule consisting of many similar or identical building 
blocks liked by covalent bonds.

• The building blocks of polymers are smaller molecules called 
monomers. 

• Carbohydrates include both sugars and polymers of sugars.
• Monosaccharides are the simple sugars. They are the monomers that 

form more complex carbohydrates
• Are major nutrients for cells in a process known as cellular 

respiration; where cells extract energy from glucose in a series 
of reactions that break down its molecules.

• Have molecular formulas that are some multiple of the unit 
CH2O.

• Example: Glucose C6H12O6
• Disaccharides are two monosaccharides joined by a covalent bond.

• Consists of two monosaccharides joined by a glycosidic 
linkage

• Glycosidic linkage is formed between two 
monosaccharides by dehydration reaction.

• Example: Sucrose C12H22O11 is made of 
glucose and fructose.
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• Polysaccharides are polymers composed of many sugar building 
blocks joined together by dehydration reactions.

• Macromolecules with few hundred to a few thousand 
monosaccharides joined by glycosidic linkages.

• The structure a function of a polysaccharide are determined by 
its sugar monomers and by the positions of the glycosidic 
linkages.

• Some polysaccharides serve as storage material, hydrolyzed 
as needed to provide sugar for cells.

• Example: Starch
• A storage polysaccharide stored by plants as 

granules within cells; consisting entirely of 
glucose monomers and joined by alpha 
glycosidic linkages. 

• Some other serve as building material for structures that 
protect the cell or the whole organism.

• Example: Cellulose
• A structural polysaccharide of plant cell walls, 

consisting of glucose monomers joined by beta 
glycosidic linkage.
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• Lipids mix poorly, if at all, with water.
• The hydrophobic behaviors of lipids are based on their molecular 

structure and are mostly consisted of hydrocarbon regions.
• There are three types of lipids;

• Fats
• Large molecules assembled from smaller molecules by 

dehydration reactions. 
• Fats separate from water because the water molecules 

hydrogen-bond to one another and exclude the fats.
• It is constructed from two kinds of smaller molecules; glycerol 

and fatty acids.
• Glycerol is an alcohol.
• Fatty acids are long carbon skeletons, usually 16 or 18 

carbon atoms in length.
• In making a fat, three fatty acid molecules are each joined to 

glycerol by an ester linkage; a bond between a hydroxyl group 
and carboxyl group. The resulting fat is a triacylglycerol, 
consisting three fatty acids linked to one glycerol molecule.

• Saturated fatty acid
• If there are no double bonds between carbon 

atoms composing a chain, then, as many 
hydrogen atoms as possible, are bonded to the 
carbon skeleton.

• Example: Animals fats such as butter.
• Unsaturated fatty acid

• Has one of more double bonds, with only fewer 
hydrogen atom on each double-bonded carbon. 
It creates a kink (bent) in the hydrocarbon 
chain.

• Example: Olive oil
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• Steroids
• Characterized by a carbon skeleton consisting of four fused 

rings.
• Different steroids are distinguished by the particular chemical 

groups attached to this ensemble of rings.
• Example: cholesterol

• A steroid that forms an essential component of 
animal cell membranes and acts as a precursor 
locale for synthesis of other biologically 
important steroids, such as hormones.
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• Phospholipids

• Essential for cells because they are major constituents of cell 
membranes and has two fatty acids attached to glycerol.

• Two ends of a phospholipid exhibit different behaviour towards 
water; hydrocarbons tails are hydrophobic and the phosphate 
group and its attachment form a hydrophilic head that has an 
affinity for water. 

• When phospholipids are added to water, they self-
assemble themselves into double-layered structures 
called bilayers; shielding their hydrophobic tails away 
from water.

• The phospholipid bilayer form a boundary between the 
cell and its external environment.
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