e Action (Lock and Key Model)
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Difterent types of cells are performing specific functions. To perform various functions, a cell

ed§ energy. This energy is provided by the chemical reactions. The sum of all the chemical
ctlor.\s going on within the cells is known as metabolism. It consists of catabolism and
bolism. Reactions which break down complex molecules into simpler molecules, are called
atabolic reactions or catabolism. Reactions which build complex molecules from simpler
‘molecules are called anabolic reactions or anabolism. Usually, energy is released in
‘catabolism and it is utilized in anabolism. Most of the essential reactions taking place in the body
- must occur quickly and precisely for a cell to survive. Enzymes work as biological catalyst and
" control all the chemical reactions making up the metabolism.

" Enzymes work on substances called substrates. The reaction takes place on a part of the
‘surface of enzyme called the active site. The substrates are the molecules entering into
mical reactions. The substrates undergo a chemical change resulting in new bonding
angement between the molecules. The changed substrates are called products.

e flow of energy within an organism consists of a long series of coupled reactions. These
ins of reactions are called metabolic pathways. All the metabolic pathways taking place in
 body work to help us to survive. '

enzymes, which remain inside the cells to speed up the reactions, are called intracellular
mes (e.g., enzymes of glycolysis working in the cyt_oplasm). Often the enzymes made
e the cells are allowed to go out of the cell to do their work outside. These enzymes are
extracellular enzymes (e.g., pepsin enzyme working in the stomach cavity). Fungi and
a release extracellular enzymes to digest their food.

6.1 ENZYMES AND THEIR CHARACTERISTICS

ry important for life and they serve many functions in the body. They are organic
‘ p a reaction in living things. Enzymes have following characteristics.
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" in nature except ribozyme. They are made up of amino acids.
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take months or years to complete the reactions. The en: 3
‘as compared to non-catalysed reaction.
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ate and it will not act on a different substrate.

enzymes require ions such as zinc, iron, copper and chlondes etc. |
amylase activity is increased in the presence of chloride ions. ) ':
If the cofactor is tightly bound to the enzyme on permanent basis it is knoy
oup. Prosthetic groups are organic molecules. For example haem group.
When the cofactor is detachable organic molecule it is called coenzyme.
are NAD (nicotinamide adenine dinucleotide), coenzyme A and vitamin A.

enzyme productlon and activity

,n work together in a specific order making metabolic pathways. Me | 0l
of connected chemical reactions that lead to the conversion of a substant
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ula PH. which is called

enzymes work in acidic

other enzymes work in alkaline

€, enzyme pepsin in the stomach

] :‘of about 2. If the pH is much hlgher

s optimum pH, then an enzyme is
it loses its shape.

molecular motion. Thus, the
2 substrates and enzymes move more
the rate of reaction increases. The
at which an enzyme catalysed reaction
is called optimum temperature.
es have different optimum
 e.g., optimum temperature for human
5°C to 38°C.
ure is increased above optimum
then a decrease in the rate of reaction
maturatlon i.e., breakdown at high
' ure is reduced to below
mlzymes are inactivated but- not
;pegaln their catalytic activity
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Separate substrates
are combined

@- 6.5: Enzyme actions (a) Breakdown (b) Synthesis

e

osed the lock and key model of enzyme action. The active site has partic
ich the specific substrate fits exactly. The substrate is imagined being li
complementary to the enzyme or lock. Once formed, the product no lof
“and escapes into the surrounding medium. The active site is fre
ther substrate molecule.
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Enzyme ia ready (o catalyze a new reaction
ig Koshland's “Induced fit modef" hypothesis of enzyme action - 3 | _ e *-

* 6.3. SPECIFICITY OF ENZYMES

gmady seen that enzymes are specific. It means one enzyme can act only on
pstrate. It cannot act on any other substance. The examples of specificity of

= break up proteins into an

Protease ]
Protein

e ls' Due to Its Shape
 enzyme ‘pl;o.tease There



ﬁpn energy necessary to get a reaction gelng
three dimensional region where substrates come ir
more rapidly.

€ -factor. Most inorganic co-factors are metal ions. A co ,
r such as NAD, and co-enzyme A. FAD is the prosthetic Jrour

t at specific temperature and optimum pH.
mes is due to the shape of its active site.

tivity of an enzyme is restricted to its small portion called:

vag ~ B) passive site C) binding site D) inte
arch occurs with the help of: i
B) amylase ) cellulase D)lipase

B) all enzymes are vifamins
D) all protelns are enzyme

, .VD).:aetive site can change i




uue about cofactors?
)b e :eydrogenﬁobond in proteins B) help facilitate enzyme activity
) increa activa : n energy D) are composed of proteins
res are chemically made up of:

A Proteins B) Carbohydrates C) Fats
9, Change in pH can alter the active site by affecting the:
E . A)lonlzn:znn o: an;ino acids B) Shape of substrate

C) ionization of cofactor D) lonization of coenzyme

_" w. The catalytic region on enzyme recognizes and binds the substrate and carries the reaction.
~ This region is called as: .

~ A)cofactor B) activator C) inhibitor D) active site

w Short Questions

E 1. Wirite the difference between:

~ (a)catalyst and enzyme (b) anabolism and catabolism

~ (c)intracellular and extracellular enzymes.

F 2. Why enzymes are called biological catalyst?

- 3. What are the characteristics of enzymes?

- 4. Name the factors affecting enzyme activity.

- 8. How enzymes are named?

8. At what temperature human enzymes act the best?

~ 1. Give examples of cofactor.

8. What happens to an enzyme when it is heated up to 100°C?

9. Which protein digesting enzyme functions in acidic medium?

- 10.Why is less energy needed for reaction to occur when an enzyme is present?
;,.."I.,Wiy are enzymes required in small amounts?

Why are enzyme specific and why can’t each one speed up many different reactions?

describe their characteristics and specifications.

examples.
proteins and are specific in function. Explain that specificity of

D) Nucleic acids
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