
Unit 7 – Part I:  Introductions 

to Biochemistry 

Chemical Reactions, 

Enzymes and ATP 
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Chemical Reactions 

 Chemical Reactions 

◦ Process by which one set of chemicals is 

changed into another set of chemicals 

through the breaking and forming of chemical 

bonds. 
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 The chemical equation shows what happens 

during a chemical reaction 

◦ When we write a chemical equation, we use an 

arrow to indicate the conversion of the 

reactants to the products. 

 Arrow shows the direction of the reaction and means 

“yields” or “produces” 

 Plus signs means “combines” 

◦ A balanced equation has the same number of 

each kind of atom on both sides 

19-Mar-14 Averett 3 



◦ Reactants 

 Substance that enter into a chemical reaction 

 Substance can be elements, compounds or molecules 

◦ Products 

 Substances produced by a chemical reaction 

 Substance can be elements, compounds or molecules 

◦ Subscripts are the small numbers to the lower 

right of an element 

 They represent the number of atoms 

◦ Coefficients are the large numbers in front 

 They represent molecules or compounds 
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 The coefficients indicate the number of 

molecules involved 

 

 

 

◦ For example, the coefficient 2 in front of the 

H2 means the reaction starts with two 

molecules of hydrogen 

◦ Notice that all atoms of the reactants must be 

accounted for in the products 

 Conservation of Matter – Reactions cannot create 

or destroy matter but can only rearrange it.   
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 Many reactions go in one direction until all 

the reactants are “used up”. 

◦ We say the reaction has “gone to completion” 

 Many chemical reactions are reversible 

◦ The products of the forward reaction become 

the reactants for the reverse reaction 

 For example, hydrogen and nitrogen can combine to 

form ammonia, but ammonia can also decompose to 

regenerate hydrogen and nitrogen.   

 

◦ The opposite-headed arrows indicate that the 

reaction is reversible 
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 Chemical equilibrium 

◦ When a reaction takes place at an equal rate in 

both directions 

 The point at which reactions offset one another exactly   

◦ Described as being “dynamic” because the 

reactions are still going on but with no net effect 

on the concentration of reactants or products. 

 Equilibrium does not mean reactant and product 

concentrations are equal, only that they are stable.  

◦ Example:  ammonia 

 
 The reaction involving ammonia reaches equilibrium 

when ammonia decomposes as rapidly as it forms.   
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Metabolism 

 All the chemical reactions occurring in an 

organism make up that organism’s 

metabolism. 
 These interactions often intersect like the roads on 

a map 

 A metabolic pathway begins with a specific 

molecule, which is then altered in a series 

of steps, resulting in a certain product.   

◦ Each step of the pathway is catalyzed by a 

specific enzyme.   
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 Some metabolic pathways release energy 

by breaking down complex molecule to 

simpler compounds 

◦ These processes are called catabolic 

pathways. 

 Example:  cellular respiration 

 Some metabolic pathways consume 

energy to build more complex molecules 

from simpler compounds 

◦ These processes are called anabolic pathways 

or biosynthetic pathways 

 Example:  synthesis of proteins from amino acids 
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 During a chemical reaction 

◦ The bonds of the reactant(s) are broken 

◦ The substance of the reactants are 

rearranged 

◦ New bonds are formed between substances 

creating products 

 Energy must be added to the reactants to 

break their chemical bonds and start the 

chemical reaction 

◦ The amount of energy needed to start a 

chemical reaction is determined by the bond 

energy and is called the Activation Energy 
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 Bond energy 

◦ The amount of energy required to break a 

bond between 2 atoms 

 Energy is absorbed when bonds break  

◦ The amount of energy released when bonds 

form between 2 atoms 

 Energy is released when bonds form 

◦ Bonds between different types of atoms have 

different bond energies 

 When bonds form, the amount of energy released 

is equal to the amount of energy needed to break 

that exact same type of bond 
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 All reactions involve changes in 

energy 

◦ Energy added to the reactants 

breaks the chemical bonds 

◦ When new bonds form in the 

products energy is released 

◦ Therefore energy is both absorbed 

and released during a chemical 

reaction 
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 Some reactions release more energy than 

they absorb. 

 Some reactions absorb more energy than 

they release 

 Whether the overall reaction has a net 

release or absorption of energy depend 

on the bond energies involved. 
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Exergonic and Endergonic Reactions 

in Metabolism 
 Reactions are classified on energy 

◦ Exergonic (exothermic) reaction has a net 

release of energy – it gives off more energy 

than it consumes 

 Catabolic pathways that often occur spontaneously  

 Energy is used to power anabolic pathways or can be given 

off as heat or light 

 Products have a lower bond energy than the 

reactants 
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◦ Endergonic  (endothermic) reaction absorbs 

more energy from its surrounding than it 

releases. 

 Anabolic pathways that require energy to build 

molecules;  not spontaneous 

 Products will have a higher bond energy than the 

reactants 

 Will make the environment feel cool or cold 

 

 

 

◦ If a chemical process is exergonic, releasing 

energy in one direction, then the reverse 

process must be endergonic, using energy.   
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 Some energy must be absorbed by the 

reactants in every chemical reaction for 

the reaction to start 

◦ Activation Energy is the amount of energy 

that must be absorbed for a chemical reaction 

to start 

 The amount of activation that must be absorbed is 

determined by the bond energy of the reactants.   
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Reaction Rates 
 Reaction Rate 

◦ The rate (speed) at which the reactants are 

converted to products during a chemical 

reaction 

 How fast the bonds in the reactants break, the 

atoms rearrange, and the bonds in the products 

form. 

◦ 4 factors effect the rate of a chemical reaction 

 Temperature 

 Concentration 

 Surface area 

 Presence of a catalyst 
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◦ Temperature 

 An increase in temperature increases the 

rate of the chemical reaction 

 A decrease in temperature decreases the 

rate of a chemical reaction 
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◦ Concentration 

 An increase in the concentration of one or 

more of the reactants will increase the rate 

of a chemical reaction 

 A decrease in the concentration of one or 

more of the reactants will decrease the rate 

of a chemical reaction. 
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◦ Surface area 

 An increase in the surface area of one or 

more of the reactants will increase the rate of 

a chemical reaction 

 A decrease in the surface area of one or 

more of the reactants will decrease the rate 

of a chemical reaction 
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◦ Presence of a catalyst 

Catalyst – a substance that initiates or speeds 

up the rate of a chemical reaction without 

being changed by the process 

Enzymes – type of protein made by body to 

act as biological catalysts 

 The presence of a catalyst will increase 

the rate of a chemical reaction 

 The absence of a catalyst will decrease 

the rate of a chemical reaction 
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