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They pass out of the cells and into the specialized cells in the pancreas and
stomach and small intestine digestive tract

HCI increases the acidity of the stomach to about

pPH2 - the optimum pH for stomach enzymes

The absorbtion of vitamins, minerals and
other nutrients begins in the duodenum.

When food enters the stomach it stimulates
the secretion of hydrochloric acid (HCI) from

After foods mix with the stomach acid, they tha stormach-wall

move into the duodenum, where they mix
with bile from the gallbladder and digestive
juices from the pancreas.

In the stomach

Glucose is needed in our body for respiration

Bile ducts

Cystic duct

Digestion
(Readlyto enter bloodstream. [stlltoobig’ @D o i vrea cown food molecuies tobe
- - - absorbed more easily Before entering blood stream
| Turns into glucose | Seperated by maltose | 1 Turn into maltose | 1 Cut by amylase | - 1 Large starch molecules |
in small intestine 5
This neutralises the acidic contents coming The liver produces bile (an alkali), which is
from the stomach, giving the enzymes an stored in the gallbladder and released into Digestive enzymes here are damaged by a
optimum environment the small intestine. To avoid this strongly acidic pH In small intestine
— - o — Broken down to enter bloodstream Protein SAios [
| Turns into individual amino acids | | Seperated by peptidase | 1 Turn into peptides 1 Cut by trypsin | | Large amino acid chains | / -
Duodenum %
monomers in small intestine from pancreas Pancreatic duct
It can only break fats down in emulsion Once in emulsion form, lipase from Bile from the liver mixes with the 'fat’' to Some examples of reactions catalysed by ;
form! pancreas is ready to catalyse make an emulsion. enzymes Enzymes in Cells
S Too big toente blood sream —
— Broken down to enter bloodstream
| Turn into fatty acids and glycerol | Broken down by lipase | | Large fats |
When yeast carries out anaerobic
respiration, it produces an alcohol (ethanol)
and carbon dioxide
Can carry out both aerobic and anaerobic
Yeast will respire anaerobically if it has respiration Single-celled fungus Uses yeast
access to plenty of sugar, even if oxygen is
glucose + oxygen -> CO2 + water + energy
present
Breadmaking
The CO2 produced by the yeast is trapped in
small air-pockets in the dough, causing it to Releasing sugars that can be used by the The yeast produces enzymes that break To make bread, yeast is mixed with flour and
rise yeast for anaerobic respiration down the starch in the flour water
| e e e o o e i e e e e e et et e et e e e — Examples of outside of cell processes
During baking, any ethanol produced by the yeast (as a waste TTTe—a
Yeast is killed by high temperatures product of anaerobic respiration) is evaporated in the heat In breadmaking, the dough is baked Baking |

Fermentation

Optimum

temperature
Rate of Ml_:lecules
reaction |9In energy

o
Enzymes work best at our body temperature
1] 20 40 60 70 o : -

(37°C). This is their optimum.

Temperature

vV ¥ brownian motion

Denaturation

—

(Body) temperature

Generally: the lower the temperature (under
optimum), the slower the enzyme works; the
higher the temp (when above the optimum)

the less the enzyme works

Funclioning enzyme with
complementary active aite

Danatured snzyme with
incompatible actve site

Because it becomes denatured

Pepsin Amylase

Rate of

This enzyme is present in our stomach,
therefore functions best n our stomach's
acidic conditions - pH2

1 2 3 4 5 6 7T 8 9 W 1 12

One exception: pepsin pH Generally, enzyme's optimum pH is 7. pH

Effects

Note

B5.1 Enzymes

Core

1

Describe enzymes as proteins that are
involved in all metabolic reactions, where they
function as biological catalysts

Investigate and describe the effect of
changes in temperature and pH on enzyme
activity

! -

Supplement

3 Describe and explain enzyme action
with reference to: the active site,
enzyme-substrate complex, substrate and
product

4 Describe and explain the specificity of
enzymes in terms of the complementary
shape and fit of the active site with the
substrate

5 Explain the effect of changes in temperature
on enzyme activity in terms of kinetic energy,
shape and fit, frequency of effective collisions
and denaturation

6 Explain the effect of changes in pH on
enzyme activity in terms of shape and fit and
denaturation

Défmition

The Reaction

B5 - Enzymes

Lock & Key Mechanism

Enzymes are proteins involved in all
metabolic reactions inside all cells, where
they function as biological catalysts

without being used up

in our body, they last about 2-3 days

The Substrates These react together to form

In enzymatic reactions, there are two types \
of chemicals the reactors \i
/
/
The Products e e

— i —

Parts
The part of the enzyme that binds to the

substrate

Enzyme They have an active site

A particular active site can only bond to one

Every enzyme's active site is 'specific’ type of substrate

In a reaction, the substrate is randomly
moving. As a result, it will collide and bind
to an enzyme it is specific to

This results in the formation of an enzyme-

Phase 1: Finding key and lock substrate complex

The enzyme then catalyzes the reaction -
the result is different based on the type of
reaction:

Catabolic reaction Breaking up a substrate

Phase 2: Enzyme-substrate complex

Anabolic reaction Joining two substrates

~ Phase 3: Product(s) The enzyme releases the products To make space for more substrates To continue catalyzing reactions

The same way a key fits in a lock

The shape of the active site is i : : 3
‘complementary’ to its fitting substrates SIenTynes sh:ape a _detfen_mned by the
p sequence of amino acids in its structure and
the bonds that form between the atoms of
1 those molecules

Enzymes speed up reactions by lowering the
activation energy (Ea) of a reaction. This is
the energy needed to start a reaction.

Rate of enzyme-catalyzed reactions
depends on

Why do enzymes speed up reactions?
.
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ENZYME 1
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COMPLEMENTARY.
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IS COMPLEMENTARY IS NOT ABLE TO BIND
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