Unit 1: Biochemistry
Ch. 2 The Chemistry of life _ PowerPoint Questions

|. Matter and Elements

Matter —anything that

Mass— the quantity an obpet

Elements pure that cannot be bradé&en chemically into
kinds of matter.

Elements
naturally occurring elements, 25 are to things.

Of these, 4 make up 96% of the human body.
1.) C — carbon2.) H — hydrogen
3.) O — oxygen4.) N — nitrogen

Atoms
Atoms the particle of an element thain®all of the
properties of that
. Chemical Bonds
lon —an or with an charge.
Chemical bond - holding two or together.

Compound a pure substance that is made up of atoms of twiwooe elementéEx: Water,
contains hydrogen & oxygen; Salt, contains sodiurth&rine atoms).

& propertiesmipounds differ from the
physical & chemical properties of the individuatmelents that compose it.

lonic Bond

lonic bond the force of attraction between oppositely chaiged.
One atom one or more electrons sotthasifull outer energy level.
The other atom involved in bonding aneaore electrons so that it too
has a full outer energy level. oo

Covalent Bond
Covalent bond ferms when atoms one or paore of
electrons(Ex: Water, composed of hydrogen & oxygen atontsli$ together by covalent
bonds.)
Two atoms of hydrogen and one atom of oxygen shlactrons in covalent bonds to
become stable. Covalent bonds result in the faomatf molecules.




[1l. Polarity
An oxygen atom has eight protons (+) in its nucleng therefore eight positive charges to
attract electrons (-), whereas a hydrogen atonohisone proton and therefore one
positive charge. With its greater positive chatbe,nucleus of the oxygen atom pulls the
shared electrons toward its nucleus and away freamucleus of the hydrogen atom. As a
result, the electrical charge is unevenly distolut

This distribution of electricahigje causes the water molecule to
have a bent formation, making it a

Polarity of H,0 Molecule:

1. Oxygen has a electronegativity-electoving”
2. Hydrophobic vs. Hydrophillic
3. bond-positive and negativemegi

IV. Properties of Water
1) High Specific Heat

Water has the ability to déeatgy from metabolic processes or
environment t's teinperature
great in t@&tope
2) High heat of vaporization
Energy absorbed almmorpti
Liquid to Gas

cooling (sweating) ospiation

3) Density “Ice Floating”

Ice is dense than water D=m/v
molecules are formning a crystal lattice
aquatic life in lakespmmdl during winter

Bond releases heat

4) Surface tension
a result from hydrogen bonding.
At the interface of water and air is an arrangement of water molecules,
hydrogen bonded to one another and to the watenbel
This makes the water behave as though coated with a

Cohesion Adhesion




5) Water as a Solvent

many compounds by ioaizati
Another property of Polarity that makes it possible

Ex: NaCl

V. Molecules of Life (Macromolecules)

1) Carbohydrates— organic compounds composedcafbon, hydrogen and oxygen in a ratio
of about hydrogen atoms to oxygen atom. The number of
carbon atoms in a carbohydrate varies. Carbolsglexist as monosaccharides
disaccharidesr polysaccharides

Monosaccharides - a simple sugar. Contains carbon, hydrogen, andexyn a ratio of

1. Glucose- for cells. THeon
OH
HO OH
2. Fructose- found in & the sweetest of morasades. o
D-glucose
3. Galactose- found in & is usually combingith glucose & fructose.
Disaccharides—a sugar; two monosaccharidesigethi{Ex: sucrose,
common table sugar) o an
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Polysaccharide- molecule composed of three oe monosaccharides.
Animals store glucose in the form of the polysacciake
Plants store it as (cedllion cell walls)!
2) Amino Acid- building blocks_of protetimst share a basic structure.
Two amino acids form a covalent bond, called a bond.
Dipeptide bond +wo joined bg.bon

Polypeptide bond — amino acids joined together formingairc



Protein Structure
Primary Structure -the unique of amino acids irotei.

Secondary Structure when proteins have segments of their polypeptithin repeatedly
or esuitrof hydrogen bonding along

the backbone of the polypeptide (candenelix or & pleated).

Tertiary Structure- contortions from interactlmetsveen side
chains (R groups) of the various amino acids, whilehsuperimposed on the patterns of
secondary structure.

Quaternary Structure-  the overall thaltseeBom the
of two or more polypeptidensh.

3) Lipids - large, organic molecules that do dissolve in
water (fats & oils).

Fatty Acids — carbon chains that makeogplipids. The two
ends of the fatty acid have different properties.

Saturated vs. Unsaturated Fat
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Complex Lipids

Triglyceride- composed of molecules of fatty ameédiato one molecule of
the alcohol glycerol. Saturated triglycerides a@mposed of saturated fatty acids.




Phospholipidshave , rather than three, fatty acids
joined by a molecule of glycerol.

are composed of two laygrsospholipids,
which are referred to as the .

Cell Membrane
Cell membranes are composed of two layers of plagytis, which are referred to as the
lipid bilayer. Lipids cannot in wateretiore they form a
between the inside asdalewf the cell.

4) Nucleic Acids — organic masd¢hht store
important in the cell.

Beoxyribonucleic acid; forms chromosomes & contagjesetic code!

Ribonucleic acid;)stores and transfers information that is essdribathe
manufacturing of proteins.

(Adenosine Triphosphat@) compound that stores large amounts of
energy that can be made available to the cellsbbdy. The energy currency of the body.

VI. Chemical Reactions

Reactiochemical reactions that involve a net release of
free energy (ex: heat, light, etc.)

Reactiemreactions that involve a net absorption of free

energy.

the-amount of energy needed to start a reaction.

Sketch graph!

VIl. Enzymes
Enzymes-proteins; rgarlsmshave
thousands of different enzymes, each one tailorenfiada different chemical reaction.

— reduces the amount of activation endfgt is

needed for a chemical reaction.

Enzyme Inhibition — ersym

Feedback inhibition- a method of metabolic conimalvhich the
product of a metabolic pathway acts as an of an enzyme with in
that pathway.




VIIl. Solutions

— is a mixture in which one or more substances are
uniformly distributed in another substance (ex:goha — the liquid part of blood).

— is the substance dissolved in the solution. fagar
water — sugar is the solute)

— is the substance that is doing the Dissolvixg gagar

water; solvent = water).

— is one in which no more solutan dissolve.

— solutions in which water is the solvent;
universally important to living things.

IX. Acids and Bases

Dissociation of Watef the of the watézcule into
ions of opposite charge.

Dissociation: HO+——= H + OH
Hydroxide ion OH
Hydrogenion H

The from the dissociation of water can react with
another molecule .
H +H,O0 — HO"
.1—

HsO" ion is known as the ion.

water (distilled) contains numbers of hydronium
ions (HO") and hydroxide (OHions and is therefore a neutsalution.

Acids — a solution is an acid when the numbehydironium ions (HO") in a solution is
greater that the number of hydroxide ions (OH

Bases a solution that contains mohg/droxide ions (OH than hydronium ions (40%).
pH — a measure of hydrogen ion concentratmual to —log[H] and ranging from 0 to 14.

Buffer — a substance that consists of an acid bade; used to the
pH in living systems (ex: Carbonic Acid in the bi)o Example of




