
LECTURE 8: 

CHEMISTRY OF LIFE

Botany scientific study of plant life



I. BASIC PRINCIPLE
• To Understand the Big, You’d Better Know the 

Small 

• Simple to Complex – Life’s Levels of Organization

Our journey begins here.



II. LIFE

As Botany = study of plant life , then 
what is life?

• If we were to list the criteria for defining 
life what would they be?
– All living things are composed of cells
– They have self regulating metabolisms
– They move
– Respond to stimuli
– Reproduce
– Adapt to environment



INTRODUCTION

• Plant life means
– Organization :  Being composed of one or 

more Cells, which are the basic units of 
life.

– Metabolism :  Consumption of energy by 
converting nonliving material into cellular converting nonliving material into cellular 
components (anabolism) and decomposing 
organic matter (catabolism)

– Growth :  Maintenance of a higher rate of 
synthesis than catalysis



• AdaptationAdaptationAdaptationAdaptation: The ability to change over a period of 

time in response to the environment

• ReproductionReproductionReproductionReproduction: The ability to produce new 

organisms (the production of new cells in the 

process of growth )

Botany covers the study ofBotany covers the study ofBotany covers the study ofBotany covers the study of:
Structure, growth, reproduction, development, Structure, growth, reproduction, development, 
metabolism, diseases, and chemical properties of over 
550,000 kinds or species of living organisms including 
plants, algae, viruses, bacteria and fungi



• Historically, botany covers all organisms that 

were not considered to be animals

• Some of these organisms are:
– Plants

– Plant-like organisms

include fungi, (studied in mycology), bacteria , 

and viruses (studied in microbiology), and algae 

(studied in phycology).



• The study of plants botany has importance 

for a number of reasons:
– Plants has a fundamental part of life on Earth.

– They generate the oxygen, food, fibers, fuel and 

medicine that allow higher life forms to exist.

– Plants also absorb carbon dioxide through 

photosynthesis, that in large amounts can effect photosynthesis, that in large amounts can effect 

global climate.



III. Biology Systems
• Biology organizes living things along 

certain levels. That is living things can 
be viewed and organized
– at a chemical level , looking at the 

biochemistry of organisms, or biochemistry of organisms, or 
– at a cellular level where interest in the 

structure and functions of cells and cell 
physiology is considered, or  

– at the levels of tissues or organs .



• All life begins in one cell which consists of 
organelles
– Organelles consist of molecules
– Molecules consist of chemical elements
– →→→→ chemistry of life

• The CELL is the  smallest unit of living 
matter.  The smallest living things are one 

CELL

matter.  The smallest living things are one 
celled animals (certain bacteria and algae)

• Larger organisms are collections of cells in 
which cells are differentiated by function by 
act in concert, that is they are organized and 
cooperate. 



• Cells are the basic and fundamental unit 
of structure, physiology, and 
organization of all living organisms.

• Knowing the composition of cells and 
how cells work is fundamental to all of how cells work is fundamental to all of 
the biological sciences



IV. Chemistry and Life

Composition of Living Things
1 All living things are composed of ……?
2 The smallest unit of living matter is ….?
3 The automatic tendency to maintain appropriate 3 The automatic tendency to maintain appropriate 

internal environment is called ….?
4 Four characteristics of living things are ….?
5 Biological growth occurs from the ….?



Questions

• What’s the difference between an atom and 
a molecule?

• What makes atoms hold together to form 
molecules?molecules?

• Does shape matter?
• What is covalent bond?



ATOMS
• Atoms are the smallest units of a chemical 

element. 
• Atoms are composed of Protons, Neutrons, 

and Electrons
• Atomic Nucleus contains Protons and Neutrons
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• Neutrons and Protons have similar mass 
(weight)

• Electrons have a very small mass 
and spin around the Atomic Nucleus 

• Atoms have equal number of protons (+) 
and electrons (-)



Elements
• A substance that cannot be broken down into 

a simpler substance, and still maintains its 
characteristics

• 92 naturally occurring elements
– Hydrogen (H), Oxygen (O), Nitrogen (N), Carbon 
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– Hydrogen (H), Oxygen (O), Nitrogen (N), Carbon 
(C), Sodium (Na) & Phosphorous (P)

• Latin/English names 
• Elements have a fixed number of protons
• This number is an elements Atomic Number



Atomic Number
a subscript written to the left of the Atomic Symbol

• 1H

O

• Hydrogen 
with 1 proton

• Oxygen• 8O

• 23/11 Na

• Oxygen
with 8 protons

• Sodium
12 neutrons, 
11 protons, and an 
atomic mass of 23 (11+12)



Molecules
• Two atoms combine to form a molecule
• 8O  +  8O  = O2

• Common notation
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• Common notation
O + O = O2, Oxygen Molecule

Molecules and or Atoms combine in fixed 
ratio’s to form Compounds

2 H  + 1 O  = H2O, Water Molecule 
(compound)



MOLECULAR PLANT 
COMPOSITION



Organic Compounds
• The major groups of organic compounds 

as far as life is concerned are:
1. Carbohydrates
2. Lipids
3. Proteins
4. Nucleic acids

All built 
around carbon 
atoms4. Nucleic acids

• Hydrogen, oxygen and nitrogen are 
frequently found bonded to carbon.  Organic 
compounds made up of carbon and hydrogen 
are known as hydrocarbons , this includes 
what common materials?

atoms



FORMATION OF 
MOLECULAR 

COMPOSITION OF PLANTS:COMPOSITION OF PLANTS:
ATOM



What causes atoms to form 
molecules?

• Basically, all things that happen spontaneously 
are energetically favorable (a book dropping)-You 
never see a book spontaneously rise

• Something must be energetically favorable about 
atoms coming together as moleculesatoms coming together as molecules

• The molecular constituent of plants are 
synthesized from far simple, inorganic molecules 
(CO2, H2O and nutrient elements)

• The formation of almost all living molecules 
occur through reactions catalyzed by enzymes 
and based on characteristics of basic constituent 
of the molecules (atom)



Atomic Models

electron cloud



In a simplified yet useful view of an atom, electrons orbit a nucleus 
composed of protons and neutrons.

Atoms and Atomic Structure



Atoms Come in Different Forms Called Isotopes
1. Isotopes of a given element have the same number of protons 

but different numbers of neutrons.
2. Many isotopes are unstable, making them radioactive.
3. Radioactive isotopes (radioisotopes) play an important role in 

health, medicine and biological research.

Three isotopes of hydrogen.



Some Atoms are Sociable, Others Aren’t
• Atoms “want” (are most stable) to have a filled outer 

electron shell. 

• Atoms without a 
filled outer shell will 
share electrons with 
other atoms to 
accomplish this 
“goal.”“goal.”

• Filling outer electron 
shells controls which 
atom will pair with 
which others and in 
what combinations.



Filling Electron Shells

An important rule: the 
innermost shell holds two 
electrons; subsequent electrons; subsequent 
shells hold 8 electrons.


