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There are 118 different elements currently on the periodic table.



Do life has any chemistry?

Life/living matter is composed of lifeless
chemical molecules

Plant tissue, animal tissue or a microbial biomass –
Elemental analysis

Carbon, Hydrogen, Oxygen and several others content per unit mass of a
living tissue



? any differences between the two in term of elemental lists

Relative abundance of carbon and hydrogen with respect to other
elements is higher in any living organism than in earth’s crust

Earth’s crust  Vs Living matter



Zinc

Carbon, hydrogen, oxygen, and nitrogen make up the bulk of living matter,
but there are other elements necessary for life

Living organisms are composed of about 25 chemical
elements -Life requires 25 essential elements





Some trace elements are required to prevent disease
 
Without iron, your body cannot transport oxygen – Iron deficiency
Anemia;
 
An iodine deficiency prevents production of thyroid hormones,
resulting in goiter
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Elements – composed of the same types of atoms

Compounds – composed of two or more types of atoms



•

•

a substance that cannot be broken down
to other substances
If broken then they lose the property of
that element
 
 

Ex) a bar of pure gold, nitrogen gas (N2), oxygen gas (O2)

- Any substance composed of only ONE element

Element



COMPOUND
-Any substance composed of two or more elements

Types of Chemical Compounds

1.
2.

Molecular Compound/Molecules
Ionic Compounds

Types of Chemical Compounds

1.
2.

Organic Compounds
Inorgonic Compounds



When two or more atoms (non-metal atoms) of elements (same type
of atom) or (different types of atoms) held together by covalent
bonds -molecules

Even some elements exit as molecules rather than as atoms.
 

Hydrogen, nitrogen, oxygen, fluorine, chlorine, bromine, iodine, sulfur and
phosphorus all exist as molecules whose atoms held together by covalent bond.
 
Therefore, we have to write them as H2, N2, O2, F2, Cl2, Br2, I2, S8 and P4 when using 

any of these elements in a chemical equation.

All compounds are molecules, but not all molecules are compounds

Molecular Compound/Molecules



The Chemical Basis of Life

Using the terms element,
compound and/or
molecule, characterize
the following:C6H6

This is certainly a molecule because there will be covalent
bonds. It is also a compound because there is more than one
type of element.



The Chemical Basis of Life

Using the terms element,
compound and/or
molecule, characterize
the following:Na+

Cl-This is not a molecule since there are no covalent bonds
present. It is a compound since there is more than one type of
atom present.



The Chemical Basis of Life

Using the terms element,
compound and/or
molecule, characterize
the following:O2
This is a molecule because there is a covalent bond (a double
covalent bond in this case). It is not a compound since there is
only oxygen, which would make it an element.



Number of bonds formed by each
element:

Element Number of Covalent Bonds
it will form to be “happy”
(stable)

Hydrogen 1
Oxygen 2
Nitrogen 3
Carbon 4

The element will form as many bonds as it needs electrons in
its valence shell.
 
For example, carbon needs four electrons and therefore it will
make four covalent bonds (it will share 4 electrons) with other

Sulphur

Flurine

Phosphorus
Sulphur



Triple > Double > Single bond

Covalent bond strengths:



A ionic compound is made up of positive and negative ions (cation and
anion) joined together by ionic bonds.
 
A ionic bond result from a transfer of one or more electrons from one
atom to another then joint together by electrostatic forces of attraction.
 
Ionic compounds conduct electricity when dissolved in water or when
molten. Eg NaCl (Sodium Chloride), CaBr2 (Calcium Bromide)

the arrangement of Na+ions and Cl-ions in a crystal of sodium chloride. Each Na+ion
is surrounded by six neighboring Cl- ions, and each Cl- ion is surrounded by six
neighboring Na+ ions.

Ionic Compounds



An organic compound is any member of a large class of gaseous,
liquid, or solid chemical compounds whose molecules contain
carbon.

Organic Compounds

 
Compounds composed of elements other than carbon.
 
Except a few simple compounds of carbon, including
carbon monoxide, carbon dioxide, carbonates and cyanides are
generally considered to be inorganic.

Formed by carbon and hydrogen (hydrocarbon) or carbon and
hydrogen together with oxygen, nitrogen, and a few other elements.

Inorganic compounds



Many of the compounds in living organisms contain -
 
Carbon, hydrogen, oxygen, and nitrogen

Compounds in Living Organism

Organic Compounds
1.

2.
3.

4.

 
Carbohydrates (CHO)

Proteins CHONS)
Lipids (CHO)

Nucleic acids (CHONP)
 

 

As all these carbon containing compounds are in living
organisms  - can be called ‘Biomolecules’.



Inorganic constituents present in living tissues

Components Chemical Formula

Sodium Na+

Potassium K+

Calcium Ca2+

Magnesium Mg2+

Water H2O

Compounds NaCl, CaCO3, PO4
3-, SO4

2-



Average Composition of Cells

Water is the most abundant chemical in living organisms

Components  Percentage  (%) of  the total cellular mass

Water 70 -90  (forms the intracellular, extracellular
fluid & interstitial fluid)

Proteins 10 – 15 (Forms the building blocks of the
body)

Carbohydrates 3

Nucleic Acids 5-7 (Genetic Material)

Ions 1



 Conventional biopolymers created by polymerization of smaller subunits
 
Process in which repeating subunits termed monomers bound in to chains of
different lengths

(Nucleic acids, proteins, and carbohydrates)
 

 Non-polymeric molecules – not created by polymerization of smaller subunits
(Lipids)

Macromolecules

The individual constituent
molecules of polymeric

macromolecules are called
Monomers

Monomers/ /Polymer


