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Chapter-6 Enzymes

6.1 CHARACTERISTICS OF ENZYMES .

Q.1

Ans:

LONG QUESTIONS ~ [ [

How can you relate enzymes with metabolisrn?(U.B) Also descrtbe activ 'a* icn érercy.KB)
ETABC! ISM-ANDENZYMES

Metabolism:
Metabgiisin i5 the-set of tincliernical reaciiend that occur in living organisms in order
to mairiein Lf:. Tres? procesies.alisw organisms to:

= Grow !
| e ~Reorgauce

e Maintain their structure

e Respond to their environments
Anabolism:
Anabolism includes the biochemical reactions in which larger molecules are
synthesized. Energy is utilized in anabolism.
Catabolism:
Catabolism includes the biochemical reactions in which larger molecules are broken
down. Usually, energy is released in catabolism
Energy Transfer:
The biochemical reactions are actually energy transfers.
Enzymes:
During metabolism, chemicals are transformed from one form to the other by
enzymes. Enzymes are crucial to metabolism because they act as biocatalysts and
speed up and regulate metabolic pathway.
Enzymes are proteins that catalyze (i.e. speed up) biochemical reactions and are not
changed during the reaction.
Substrate:
The molecules at which enzymes act are called substrates
Products:
Enzyme converts them into different molecules, called products.

ACTIVATION ENERGY

Definition: - \
“The minimum amount of energy requwed to start the bmc .eml,a] .e,tctl PURS caﬂea
activation energy.” - L B e’ L
Need: _ in _ _ -

The need for activation er: ergy 8eis oS a Ja rey te the bcglnnlnc i reactlon Enzymes
lower >u\ i) Carricrsoy dix redsn the tequ irdment of activation energy.

Lowermc Of ) '\"tl sation E wrey_

Enz;ime's lower | ‘e, activation energy in several ways:

o T hevimay dlter the shape of substrate and reduce the requirement of energy for

tnis change.
e Some enzymes do so by disrupting the charge distribution on substrates.
e Enzymesalso lower activation energy by bringing substrate in correct orientation to react.
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Q.2

Ans:

.,

-

Activation eneray yetio ‘, [
enzyms, ' ! [

| ctivaticn ererywith |4 [
el zynke § - I ¥

»

Frecsnergy —

Products

Progress of react o Re——

Figure: Enzymes Lower the Activation Enerqy

Describe the characteristics of enzymes. (K.B)

(LHR 2012, 2013, GWR 2013, 2015, DGK 2014, 2015 MTN 2015, BWP 2015, SGD 2014) (Ex Q. No 2)
CHARACTERISTICS OF ENZYMES

Introduction:

In 1878, German Physiologist Winhelm Kuhne first used the term Enzyme.

Biochemical Nature:

Enzymes are globular proteins. Like all proteins, they are made up of long, linear

chains of amino acids that fold to produce a three-dimensional molecule.

Rates of Reaction:

Most enzyme reaction rates are millions of times faster than those of comparable

uncatalyzed reactions. As with all catalysts, enzymes are not consumed by the

reactions they catalyze.

Specificity:

Enzymes are usually very specific for the type of reaction and for the nature of their

substrates.

Active Site: . =T

Only a small portion of enzyme molecule is directly involvedjin -catalysie:His) '

catalytic region is known as actlve site. 4 recognl_zp: Ana Llndw quh.st”atn ang-iHiern

carries out reaction. _ IaRBIER Y \ -

Requlation of Enzyme AL'[I\ it £ W LY AV T

&

Enzyme. pnductlnn ca? De dnhanced (,"fUII'J’Ii"‘l-unled by a ceII according to needs.
Enzymig- ~achivitly Can al so t,° re'y Im&d Dyt inibitors and activators.

Need for (O \Jfo-C-tOF-S

Some erizyned 45 not need any additional components to work. However, others
'._n'mum some components which are called ‘Co-factors’.

Cofactors are non-protein molecules or ions. Cofactors can be Inorganic (e.g. Metal
ions) and organic (e.g. Flavin and Heme).
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Q.3
Ans:

Q4

Ans:

Types of Cofactors:
Cofactors can be of two types: .
i. Prosthetic Groups: L (
If the organic cofactors are tlghtly bound:it enzyme, tiey ara al!ted-p"ogti!et‘r s,
ii. Coenzymes: _ _
If the organic cofactors &re'loosely atracsad \vith =nizyne,\thay arg called coenzymes.
Coenzyme° fransport chemital greups fiora orie enzyime to the ciner.
Some Important-+itamins cc* as.coar 7y i8S e4y-

o '-(IL)DfI’-l/II' - \ ;

~ Thigmire'
[ el Foliciacid
Reaulaiion of Metabolic Pathways:
Several enzymes can work together in a specific order, creating metabolic pathways. In a
metabolic pathway, one enzyme takes the product of another enzyme as a substrate. After
the reaction, the product is passed on to the next enzyme.

Describe the uses of enzymes. (Application Based)(LHR 2012, 2014, DGK 2014,15, SGD 2015, RWP 2015)

USES OF ENZYMES

Enzymes are extensively used in different industries for fast chemical reactions. For
example;
Food Industry:
Enzymes that break starch into simple sugars are used in the production of:

e White bread

e Buns
Brewing Industry:
Enzymes break starch and proteins. The products are used by yeast for fermentation
to produce alcohol.
Paper_Industry:
Enzymes break starch to lower its viscosity, which aids in making paper.
Biological Detergent:

e Protease enzymes are used for the removal of protein stains from clothes.

e Amylase enzymes are used in dish washing to remove resistant starch

residues.

Describe in detail the factors that affect the rate of enzyme action. (U.B)

(BWP 2014, SGD 2014, RWP 2015) (Ex Q No48).

Enzymes are very sensitive to the environment in which they Worlk. At:'y ’rac*or *h?* £an
change the chemistry or shape of en 7yme mclecule cm afft‘Ct itz achv, Ly Sere of such
factors are as follow: |, - Y |

i Temnerature f

ii. §;.ngstrat9mo-nmntr 1t|nn \

o
i Temperatuye: | | (GRW 2012)

Ifm

iicrease in temperature speeds up the rate of enzyme-catalyzed reactions, but only
up to a point.
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Optimum Temperature:

Every enzyme works at its maximum rate at a specific temperature Whlch is_calied]

optimum temperature for that enzyme. o [~

Denaturation: . ' WV WY ([ C,

When temperature rises 70 'a certeiss lisnit,, heet ¢dds ‘ir, the \activition energy and also
provides kiiztic eneroy-for the reacticr,. So.the teacticiis are acceierated. But when the
temperatira isfraisad well e.bc_vemlht‘_pptimljm temperature, heat energy increases the
vibrations'\¢f etomis'ot e"nz‘y'..“.e and the globular structure of enzyme is lost. This is
knawn as aehaitv ation of enzyme.

t uicome of Denaturation:

Denaturation results in a rapid decrease in rate of enzyme action and it may be
blocked completely.

Example:
The optimum temperature for maximum working speed of enzymes in human body is 37°C.

Optimum
temperature 4

Enzyme

Enzyme gains denaturation

kinetic energy

Rate of enzyme catalyzed reaction

E{-37”

T T T T T T
10 20 30 40 50 60

Temperature (C)

Figure: Effect of Temperature on Enzyme Activity

ii. Substrate Concentration: (LHR 2014)
Increase in Substrate Concentration:

If enzyme molecules are available in a reaction, increase in the substrate concentration
increases the rate of reaction.

Constant Enzyme Concentration: 1 5y

If enzyme concentration is kept constant;and the- amount 0“e *:uo:t aie s mr. ,ased a'
point is reached where an)- .urther mcreM: m the subsuraie 1oes not, increase the rate of
reaction any.more. AYZAR AR RN /

Saturd@ign: | — 1~ W e S

™
When the cCl vie »ues of c|| enzyimes are occupled at high substrate concentrations,

any no'e ' cuts rrte nolecules do not find free active sites. This state is called

\ | i ration of active sites and reaction rate does not increase.
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Saturation of

o Active Sites
All Active Sites

not occupied : —_ [ [~ |
/: | | | .--.
J #

/

/ 1

- Rzle (f enzyme catalyzed reaction

— »

Substrate Concentration

) ' ' _L'Jurc \=ffect of Substrate Concentration on Enzyme Activity
{ I\ -
ii. pH:
Optimum pH:

All enzymes work at their maximum rate in a narrow range of pH, called as the
optimum pH. Every enzyme has its specific optimum pH value.

Effect of pH Change:

A slight change in optimum pH of an enzyme causes retardation in enzyme activity
or blocks it completely. Change in pH can effect the ionization of amino acids at the
active site.

Examples:
e Pepsin (working in stomach) is active in acidic medium, i.e. low pH.

e Trypsin (working in small intestine) shows its activity in alkaline medium i.e. high pH

Optimum pH

Rate of enzyme catalyzed reaction

I_- :___ A

PH = Y |

Define -*‘matchc i, (I’L)
Page no\161, | 3!

(LHR 2012, GRW 2015, SWL 2014)

g 3 _\INno qa\'e e tor |cept of metabollsm’? (K.B) (SWL 2015)
| N CONCEPT OF METABOLISM

The concept of metabolism was first of all given by Ibn-e-Nafees, who stated that,
"The body and its parts are always undergoing change."
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Q.3  What is the difference between catabolism and anabolism? (K.B)
(LHR 2014, 2016, DGK 2015, BWP 2015, SGD 20142315, RWR-2015)
Ans: DIFFERENTIATION ™

The difference between catabolism and anapclism is.25 fofiows:

I T O A R AN T A

D¢f[niticn

Catabolism | iAslUdzs~ he, | hiochemical T Anabelism includes the biochemical reactions
reactions in twkicn i larger, ‘melzcules—are | in which larger molecules are synthesized.
broken down.’ %

RN IR Energy

| itergy |sireleased in catabolism. | Energy in utilized in anabolism.

' Example

‘ e Cellular respiration | e Photosynthesis

Q.4  What are enzymes? (K.B)

Ans: ENZYMES
Enzymes are proteins that catalyze (i.e. speed up) biochemical reactions and are not
changed during the reaction.

Q.5 What is the role of enzymes in metabolism? (K.B)

Ans: ROLE OF ENZYMES IN METABOLISM
During metabolism, chemicals are transformed from one form to the other by enzymes.
Enzymes are crucial to metabolism because they act as biocatalysts and speed up and
regulate metabolic pathway.

What is the difference between substrate and product? (A.B)
(LHR 2013, GRW 2013, LHR 2014)

Q.6
Ans:

DIFFERENTIATION
The difference between substrate and product are as follows:

Substrate

e The molecules at which enzymes act are
called substrates.

Product

e Enzyme acts upon substrate and converts
it into different molecules called products.

Q.7  Define activation energy. (U.B) (LHR 2015, BWP 2015)
Ans: Page no 181.

Q.8 How do enzymes lower activation energy? (K.B)  (MTN 2014, 2015, SWL 2015, FSD 2014, 2015)
Ans: Page no 181. . T
Q.9 How enzymes can be categorized on the basis of their si,tec? | -' - -'(G-R\;-.J-;Z_m-_j‘;:
Ans: DIFEERENT! 1ATlf‘N I AN LAY T

The difference between infrazellula=and-extracellt Ia ew’ymes i’ as fullows

cellg].a‘p m,l X racellular Enzymes

W.unltlon

If the enzy es\whik J\nthm fhe eell they are

If the enzymes work outside the cell, they are

eal ) 11' n acellilaenzymes. called as intracellular enzymes.
N Example
e Enzymes of glycolysis working in the e Pepsin enzyme working in the stomach
cytoplasm cavity
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Q.10 Who first used the term enzyme? (K.B) (LHR 2015)
Ans: Page no 182. : :
Q.11 Write down the two characteristics of enzymes'? (K.B) (LHR2015, S50 2015
Ans: Page no 182. W N[O '
Q.12 Define active site. (K.B) (ILHR, GRVWZ015, SWL 2014)
Ans: Page no 182. — | J
Q.13 What aretcfactors?24(u.2) (GRW 2014, 2015)
Ans: Page no- A2,
Q.14 Write uﬁﬂ’en( e nefw agn nefactors and coenzymes. (U.B)

(SWL 2015, MTN 2015, DGK 2015, SGD 2015)

DIFFERENTIATION

i Cofactors

Definition

Tne dlfference between cofactors and coenzymes is as follows:

Coenzymes

Some enzymes need some components which
are called cofactors.

If organic cofactors are loosely attached with
enzymes. They are called Coenzymes.

Chemical Nature

Cofactors are non-proteins molecules or ions.

Coenzymes are vitamins in nature.

Examples
Cofactors can be: e Riboflavin
e Inorganic e.g. metal ions e Thiamine
e Organic e.g. heme e Folic acid

Q.15 What is the difference between prosthetic group and coenzymes? (U.B)

Ans:

(LHR 2014, GRW 2015)

DIFFERENTIATION

The difference between prosthetic group and coenzymes is as follows:

Prosthetic Group Coenzymes
Definition
If the organic cofactors are tightly bound to If the organic cofactors are loosely attached
enzyme, they are called prosthetic groups.” with enzyme, they are called coenzymes.
Example |
e Heme e Riboflavin 1
o Thiamine ..~ | | -
S O Tt T
Q.16 Name the vitamins whict a: tac oe 17ymc By (MTN 2015)
Ans: Page no 183 \ \ . ~
Q.17  Give aav.two\uses of eu.yl 1es. ’W at i 1‘19 riain use of enzymes in food industry? (A.B)
(r HR, GRWw 2013, 2014, 2016, MTN 2015, SGD 2014, 2015, RWP 2014)
Ans:  Pagenoi183,
Q.1 \INamne or'lyifasors affectlng the rate of enzyme action. (U.B) (LHR 2015, RWP 2014)

R £ !Lig'* no 183.

Define optimum temperature. (U.B)
Page no 184.

(LHR 2014, 2016, SGD 2015, RWP 2015)
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Q.20 What do you mean by denaturation of enzyme? (U.B)
(LHR 2013, 2016, GRW 20142015, DGK 2042)
Ans: Page no 184. I
Q.21 Birds have higher body temperature tha;iimammals Vihatwotld h ip-p N ito o."-'my
of a bird’s enzyme if it is given t¢émperatire 6f }7°C?\(U B,
Ans: B!RDS ""Z\/IDF_F?ATL,FE'SIC’C '

If a birdLig given temperature pr 27°C, tie redction rate will slow down as the bird’s body
has higher ternpeiatlre than mammaus.
Q.22 What i mearit\by; saturation of active sites?
Ans:_ Page|no 184!
(0:2%" eeryerizyme works at a specific pH. Justify the statement OR what is meant by
%] eptimum PH? (LHR-2014)
Ans: Page no 185.

MULTIPLE CHOICE QUESTIONS (Topic 6.1)

1. The term metabolism is derived from: (K.B) (LHR 2012, SWL 2015)
(A) Greek word (B) Latin Word
(C) ltalian word (D) French word

2. The term metabolism is derived from the Greek word means: (K.B)(FSD 2014, BWL 2014)
(A) Split (B) Change
(C) Division (D) Break

3. The concept of metabolism was first of all given by: (K.B)
(A) Ibn-e-Nafees (B) Winhelm Kuhne
(C) Emil Fischer (D) Daniel Koshland

4. Which of the following is an attribute of anabolism? (K.B)

(A) Complex molecules are broken into simpler ones
(B) Energy is released

(C) Larger molecules are synthesized

(D) None of these

5. Which of the following is not true about enzymes? (K.B)
(A) They act as biocatalysts (B) Enzymes speed up biochemical reactions
(C) They lower the activation energy (D) They increase the activation energy
6. Chemically enzymes are: (K.B) (LHR 2016)
(A) Proteins (B) Carbohydrates -
(C) Lipids (D) Fats W
7. Another name used for “enzyme” is: (U.B)-, T A -
(A) Metabolite (BMSuistrgter ™ L T L T
(C) Biocatalyst \ = (D) Activator | Y Y1
8. To WhICh n"oup of molpcule,, anq me; b°|( ng (KB
i . \\’GR N 20322014, GRW 2013, MTN 2013, LHR 2013, 2015)
(A) Caruuhvdr te. HER IR (B) Proteins
(C) Mucleiaci igs | | L W (D) Lipids
9 \ el nolacuies i WhICh enzymes act are called: (K.B) (DGK 2014, SWL 2014, GRW 2012)
: J J B | u\, Suustrates (B) Coenzymes
nA L = (C) Proteins (D) Enzyme substrates complexes
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10.

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

Which one is not attribute of enzyme? (U.B)

(A) Specific in nature (B) Protein in chemistry

(C) Consumed in reaction (D) Increases rate cf react\
Enzymes lower the activation energy in tn€, ways;-A.3)”

(A) They may alter the shans of substrate.

(B) Some enzymes do so by Uisrupiing fhe Chaige dictri! mtmn il st.bstrates
(C) They. ma; lower Activaticn erergy by, wrir: r*ang si;astidies in the correct orientation to react
(D) Ali-at these

Enzymg indreases thelrate of .eactlon by (U.B)

(&) |[Decteasing (he'aciivation energy of the reaction

EE'S)'I_u‘raasing'the activation energy of the reaction

(C) Increasing the free energy of the reaction

(D) Decreasing the free energy of the reaction

Almost all the enzymes are: (U.B) (DGK 2014, 2015)
(A) Vitamins (B) Proteins

(C) Carbohydrates (D) Fats

When the term enzyme was used for the first time? (K.B)

(A) 1874 (B) 1876

(C) 1878 (D) 1880

Who first time used the term enzyme? (K.B) (SGD 2014, GRW 2015)
(A) Winhelm Kuhne (B) Daniel Koshland

(C) Emil Fischer (D) Ibn-e-Nafees

The catalytic region of enzyme is called: (U.B) (BWP 2015)
(A) Cofactor (B) Coenzyme

(C) Prosthetic group (D) Active site

If organic cofactors are tightly bound to enzyme, they are called: (U.B)

(A) Coenzymes (B) Prosthetic groups

(C) Cofactors (D) Vitamins

If organic cofactors are loosely attached with enzyme, they are called: (U.B)

(A) Coenzymes (B) Prosthetic groups

(C) Both Aand B (D) None of these

Which one is an organic cofactor? (K.B)

(A) Flavin (B) Heme

(C) Both Aand B (D) None of these N \
Which of the following vitamins act as coenzyme? (K.B) .. .. | C (LR 20051
(A) Riboflavin | BYThiamine~ '\~ % | [ & 00—
(C) Folic acid \ (D Allofithese | o

The enzymes used for the rerm\ al of pr atem ta 23 f brri ciothes?’ (A B)
(LHR 2012, SWL 2015)

(A) Proszade | | o | WA ._‘*~ \ . (B) Amylase
(C) Lipase, |\ '\ b (D) All of these
’ v\rhu h emv ms ale used in dish washing to remove resistant starch residues? (A.B)
o (LHR 2012)
() Protease (B) Amylase
(C) Lipase (D) All of these
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23. If an enzyme solution is saturated with substrate, the most effective way to obtain an
even faster yield of products would be: (U.B)
(A) Add more of the enzymes (B) Add more substrate |-
(C) Add a inhibitor (D) Incrzase ibe ternpedatue «
24.  Above optimum temperatiire the enzyrr‘“ lost its gctivity Lecau- e: (U.Bj
(A) Charge distribution reveris ' "\(E) Denaturition'ef enzyme structure
(C) Substriate, detaches . D} 2eraturation of substrate structure
25. If a bird’s 'enzyme:is allov ved 'Lo siedw activity at 370C, the rate of will be: (U.B)
(A) Decregssal | ' ' (B) Increased
(C) Uncharged ' (D) Zero
06, e prizyivie present in small intestine is: (K.B)
J L (A Pepsin (B) Trypsin
(C) Amylase (D) Ptyalin
27. The optimum temperature for the maximum working speed of human enzymes is: (A.B)
(FSD 2015, MTN 2015, RWP 2015)
(A) 35°C (B) 37°C
(C) 39°C (D) 43°C
28. When there is an increase in temperature, the rate of enzyme catalyzed reactions: (U.B)
(A) Increases (B) Decreases

(C) Remains constant D) All of these

6.2 MECHANISM OF ENZYME ACTION

LONG QUESTIONS

Q.1  Describe mechanism of enzyme action. (Application Based)
(SWL 2014, 2015, GRW 2012, 2013, 2014, LHR 2015, RWP 2015) (Ex Q. No 7)

Ans: MECHANISM OF ENZYME ACTION
When enzyme attaches with its substrate, a temporary enzyme-substrate (ES)

complex is formed. Enzyme catalyzes the reaction and the substrate is transformed
into product. After it, the ES complex breaks, and the enzyme and product are
released.

E+S 2> ESComplex = E+P

Lock and Key Model: _ RVP207 5\ (5(“ 5 2(, 15)

In order to explain the mechanism of enzyrie tmn a L'el rr ar Cr“err ist Emn Flscher in
1894, proposed ‘Lock and K“y N’de for sy acUUn '
mocef )| |\ =70 || L
Accarding|th t'r-)'i-s faddel;'—
"“Els'j*".j_ gny yme'and ..;,ubstrate possess specific shapes that fit exactly into one another.”

Enzyme Specificity:

This model explains enzyme specificity for its substrates.
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Enzymes

Ans:

F I'|-

Ans:

Substrate

Active Sitq (
o

~\ |
_'-ff-'fe_":_ e k _

Enzyme Substrate

Complex

Products

!EJ x_ ) o,

Enzyme

Figure: Lock and Key Model of Enzyme Action

Induced-Fit

Model:

(GWR 2014, 2015, MTN 2014)

In 1958, an American biologist Daniel Koshland suggested a modification to lock and
key model and proposed ‘Induced-fit model’.

Model:

According to this model,
“The active site is not a rigid structure rather it is molded into the required shape to
perform its function.”

Advantage:

This model is more acceptable than lock and key model.

Substrate

Active Site

P
—

Enzyme

Figure: Induced-Fit Model of Enzyme Action

Active Site changes
its Shape

Describe the mechanism ot enzym»f acion? (K.B)

Page no 190,

Descrtoe lDCE( and A mndeh fo

SHORT QUESTIONS. (T

.

zyme arﬂen @ B)

Enzyme-
Substrate
Complex
“ ~
R L o) |
’ " I ."-. ’ ry ) ..\' .‘L- -
” ) i b e
L. \
\ (LHR-2015)

(L R "O 2,'G ?W ’O.f.3 20047-SWL 2014, MTN 2014, SWL 2015, DGK 2015, FSD 2014)

Page no 19C,

=+ W’wat is 1ndum (. it model? (A.B)

(SWL 2014, DGK 2014, MTN 2015, BWP 2015, SGD 2014, RWP 2015)

Page no 191.
Which model describe the active site rigidity and in what way? (U.B)
Page no 191.
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Q.5

Ans:

How enzyme’s active site change its shape? (U.B)

Page no 203
MULTIPLE CHOICE QUESTIONS (Tgj
Who proposed lock and key modzi? (K. B) . (WP Z0%5,NiTN 2014)
(A) Winhelm Kuhne ' . _ (B, Cariiel KKoshiard
(C) Emil Fischer (D) 'Ibice-Mafees -
How mainy enzyries have neen disvovered? (4.B)
(A) 10C 1 - (B) 2000
©)E A (D) 3000
\Who preposae induced-fit model? (K.B) (SGD 2015)
(MAjxVinhelm Kuhne (B) Ibn-e-Nafees
(C) Emil Fischer (D) Daniel Koshland
When was lock and key model proposed? (K.B) (DGK 2015, GRW 2012)
(A) 1894 (B) 1896
(C) 1898 (D) 1890
When was induced-fit model proposed? (K.B) (GRW 2015)
(A) 1952 (B) 1954
(C) 1956 (D) 1958

Which of the following is not true about induced fit model? (U.B)

(A) This model explains specificity of enzymes.

(B) It is more acceptable model.

(C) According to this model active site is not rigid structure.

(D) Active site is molded into the required shape.

Enzymes change its shape according to its subtract its a concept of. (U.B)
(A) Winhelm Kuhne (B) Ibn-e-Nafees

(C) Emil Fischer (D) Daniel Koshland

6.3 SPECIFICITY OF ENZYMES

Q.1

Ans:

LONG QUESTIONS

Explain specificity of enzymes. (U.B) (SWL 2015, FSD 2014, FSD 2015)
(Ex Q. No 8)
SPECIFICITY OF ENZYMES
Number:
There are over 2000 known enzymes. e A
Substrate Specificity: \ ’ | | ¢

Each enzyme is involved in-one s; )erlflc chl Hern. Co-| Iear tion. Euzyrnea ae also substrate
specific.
Examples™ \ s '
Some exzamplef of “perlﬂc lv ¢ E‘Ph‘&\ mas-are as follow
Protease. ARY
Thel¢nzymie ph crp aSE; which breaks peptide bonds in proteins, will not work on

atardh

Amylase:
Starch is broken down by amylase.

Lipase:
Lipase enzyme acts only on lipids and digests them into fatty acids and glycerol.
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Q.1

Ans:

Q.2

Ans:

Determination of Specificity:

Specificity of different enzymes is determined by the shapes of theii-active-cites.
Active sites possess specific geometric shapes that flt Wlth SDmanC su‘Lorrates '
Diagrammatic Presentation: _ \

In the following diagram,-enly thz_substiate 3 widl exacily, fw 1§ the aeuve site of the
enzyme The substrates 1 and > g, ct ft

Substratell 1 1 ‘.L-L,strate 2 Substrate 3

Gi{

Figure: Specificity of Enzyme due to the Geometric Shape of Active Site

SHORT QUESTIONS (Topic 6.3)

Define specificity of enzymes. (K.B)

Page no 192.

Shape of enzymes is specific with respect to substrate. Justify the statement. (K.B)
Page no 193.

MULTIPLE CHOICE QUESTIONS (Topic 6.3)

Number of discovered enzymes so far: (K.B)

(A) 1000 (B) 1500
(C) 2000 (D) 2500
Starch is broken down by an enzyme called: (A.B) (SGD 2014, LHR 2014)
(A) Lipase (B) Pepsin
(C) Amylase (D) All of these
The enzyme that acts on lipids: (A.B) (SGD 2015, RWL 2014, SWL 2014)
(A) Protease (B) Lipase
(C) Amylase (D) Pepsin
The product(s) formed from lipids after activity of lipase enzyme: (K.B)
(A) Amino acids (B) Fatty acids
(C) Glycerol (D) bothb & c .
The peptide bonds in proteins are broken down by: (AB)._ = | [~ | 11 1=
(A) Protease [(B) Lipase! "~ s [ © O
(C) Amylase \ - (D) Allpf these | ' -
The enzyme present in snlaH I lt“tnle (S ( J.E) .
(A) Pesiry, P VOV =B Trypsin
' ARLE N " (D) Ptyalin

© Am,. e
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ANSWERS KEYS
MULTIPLE CHOICE QUESTIONSHE

6
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REVIEW QUESTIONS .
MULTIPLE CHOICE QUESTIQ heSH |

1. What is true about enzymes? (U.B)
(a) They make biochemica! rPactlcm to pretedd SPontanz0.s: y
(b) They lower the activatinniensiyi7 ¢f @ reaction |
(c) Thev.arenot very seceitic'in their choice of substretes
(d) They e heeded indarde quantitias

2. To what ¢ateqary ¢f inclesules de-eiizymes belong? (K.B)
(@) Carbohydrétes | | (b) Lipids
(ciNuclgiciaridls (d) Proteins

B | Wiaet i true about cofactors? (U.B)
J | N (@) Break hydrogen bonds in proteins (b) Help facilitate enzyme activity

(c) Increase activation energy (d) Are composed of proteins

4. Prosthetic groups are: (K.B)
(@) Required by all enzymes (b) Loosely attached with enzyme
(c) Proteins in nature (d) Tightly bound to enzyme

5. When we add more substrate to an already occurring enzymatic reaction and there

is no increase in the rate of reaction, what would you predict? (U.B)
(@) All active sites have been occupied by substrate molecules

(b) The enzyme molecules have denatured

(c) More substrate acted as an inhibitor

(d) More substrate has disturbed the pH of the medium

6. Which of these graphs correctly shows the effect of temperature on the rate of
enzyme-controlled reaction? (U.B)
h a
5 @) § (b)
S S S S R I BT >
Temperature (°C) Temperature (*
2 a
1 /\ RAR

Rate of enzyme catalyzed reaction

[}
£ AW
2 /
N L
o [ e
w‘. - |/

| \ 3

UL LT 5 14
—— — 1_—,-"*-— — - — v T T T T T T »
10 RGO Bo 1 40 ~50 60 10 20 30 40 50 60
| Ten leralure ('C) Temperature (°C)
I m
1
J 110 4 kR
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Ans:

Ans:

Ans:

Ans:

Ans:

A EURE

UNDERSTANDING THE CONCEPTS

How would you define enzymes? Describe their characterlstlcs (K By~

See the SQ.6 and LQ.2 of (Topic 6.1) "

What do you mean by activation "nergy ar. dwhyie it reuerre:i i n thie defiriition of

enzymes? (K.B) L\ \ \

See the LQ.1 of (Topic 6.1)

Inara Lnu& o0i 0-357-E, the rate oireaction uf an e |zyme Is proportional to temperature.

Above 557¢ arid nélow 0°C) ehzamd-activity slows down and eventually stops. Explain

why? (uB), | i

. EFREEC TS CHANGE OF TEMPERATURE IN ENZYME ACTIVITY

i =m,3e ‘ature is an important factor which affects enzyme activity.

Increase in Temperature:

Increase in temperature speeds up the rate of enzyme-catalyzed reactions, but only up to a

point. When temperature increases from 0°C to 35°C, heat adds in the activation energy

and also provides kinetic energy for the reaction. So the reactions are accelerated.

Optimum Temperature:

Every enzyme works at its maximum rate at a specific temperature which is called

optimum temperature for that enzyme. For this reaction, 35°C is the optimum temperature

for the enzyme.

Denaturation:

When the temperature is raised above 35°C, heat energy increases the vibrations of atoms

of enzyme and the globular structure of enzyme is lost. This is known as denaturation of

enzyme. Denaturation results in a rapid decrease in the rate of enzyme action and it may

be blocked completely.

Below 0°C:

Below 0°C, the enzyme does not have sufficient energy to start a reaction so rate of

reaction slows down.

How does pH affect enzyme activity? (A.B)

See the LQ.4 of (Topic 6.1)

What characteristics of enzymes make them specific for substrates?

CHARACTERISTICS OF ENZYMES

Enzymes are highly specific for their substrates. This feature can be attributed to special

characteristics of enzymes like: _
e Active site geometry o
e Charge N |

Briefly describe the factors that atigct the art |\/ t) o =n’y ms ’A E)

See the LQ.4 of (Topic 6.) | = A -

Describe =& lock and-k<ay) rrre»:hamsn O, enzy ne act.on (K B)

See the LG, 1ict C‘i an 6 )

- _DLfII e C)detO“ and' coenzyme (K.B)
SRR he-59. 14 of (Topic 6.1)

vWhat is the main use of enzymes in paper industry? (A.B)

USE OF ENZYMES IN PAPER INDUSTRY
Enzymes break starch to lower its viscosity, which aids in making paper.
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KIPS ASSIGNMENT

LET’S DRAW & LABEL=SE ,f(

(A) Enzymes Lower the Ar‘tivation =nersy | )\,
Instructions: "

e Draw/the'x@ind y'axis yiing.scale.

e Along'tae X axisidravy 3 paraliciimes with uneven spaces as shown in figure.
e iNow draw ite cuases oy free hands skills showing activation energy.

« [\ Finelys niark the arrows and show the labels.

4

__________________________________________________________

___________________________________________________________

(B) Effects of Temperature on Enzymes Activity
Instructions:

Draw the x and y axis using scale.
Draw the curve as shown in figure.
Now mark the labels as giving in book.

1 I &
1 370
1 1 1 1 1 >
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(C) Effects of Substrate Concentration on Enzyme Activity
Instructions:
Draw the x and y axis using scale. e

[ ]
e Now draw the curve showing °a’tvrat|or. 01 Gt vv s tos |
e Now mark the labels a g ver' 2T u)Ck IR ERY ]

i 1 ! ]
= - SO | W 1 1k L

J 4 e J \ ]
=t 1 k) P | 1 1™
il & 1 11 L i
T T T T .
|

...
A
v

[ [\N L S SRR il 4
|
e ,? L]
J e
1
s e
o * 1
.
k4 ]
o ! .
P s
v * '
o" 1
‘ 1
¢ .
.
v ¢ [
. ! '
l" 1
4 1
'l' '
‘., [
[ 2 '
’ 1
¢
. [
1

(D) Effects of pH on Enzymes Activity
Instructions:

e Draw the x and y axis using scale.
e Now draw the curve showing optimum pH.
e Now mark the labels as given in book.

1
A
o= T
* -
] ' Al
. 1 A
’ A
. 1 Y
’ \Y
. ' '
' 1 '

’ [}

. ' ‘.

’ 1 Y

" ' *

) e " L
‘ -1 N n Ny % |
‘ II (. |’ _ 5 b
- 1 , ! s
M - b %
. } Ly ., %,
4 st WL T 1
’ = — 1 AL 1
Y = ] 1 IL! |
’ ¥ d 1 ! . L
- _ e oy A 1 P
— p \ W P '|_ Y l\.“!..l L M R
iy M W I, 4 L 1A .
Ly (! 2 | . | T, 1 - .
.'c 1 4 L1 p s~
1 g
11 P 1 (R [ N
i . | .
1 | ! - ' ~
1 -] ~
" L ' ...
Y | — A L
L |
.\_ -\.I 5 | ™ I
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(E) Lock and Key Model of Enzyme Action
Instructions: P N

e Draw the enzyme’s active site by curves:, e N | A
e Draw the substrate like a key. A A 4
e Now show enzymes subsirate-sainptex:
e Finally-ureak the susstriate, in products.. ) |
e Markithe lebels-asigiven inieosk, '
. Y \-‘_ l' ‘{s‘
| ) . 4' ' ' “
| e o Sl
Lo L
.- . N
':- -'l :E : 'II- “. \“ 'l- ) !,.\ . _“. \“ ':I_ ) 'l : 'II ) -“. 1“
: JERTILE > IRITLEE > :

(F) Induced Fit Model of Enzyme Action
Instructions:

e Draw the enzyme’s active site by curves.
e Draw the substrate like a key.
e Now show enzymes substrate complex by showing some adjustment of active cell.
e Mark the labels as given in book.
. " =T hi -t
. " N
I\\ .
Py Y
. . W
N N _ P Y
. IR ) (| )
e ey = Y ‘\" A
", TTTTER . '-';-. A= A ;..1_-.? ARR | ‘\- :
PASN 4 ae o .-.-' -_ 1 %<4 L ,:’7--;‘ '
l' o - :x .-c' —"-\.- :.‘I' 54 II- .I'_ .'-\-. k "I-I.- - : _.’-"' ) ‘5 ,' ' :
’ A i :,__ i : ) ._""'-\. \; 1 — 1 s : 1
: | R e L L
) i \ e \ ro
lI 8 ) [ ’ 1
2 %Y L J I\‘ . ‘, ': .
J .'\"IIII-\. d - ‘~ ¢ ]
A Y | | . - PRCE .. L '
(| i .. e’ Tl . mme==T -1
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CUT HERE

| SELF TEST B
I Time: 40 min : Maiks1' 75
| Q.1 Four possible answers A, B, C and D to each questlon arg gwen rnr K thechrraci
l answer. - A ' _ A (6><1 6)
1 1 The concept of metabolism \was ms of @i gi'n/en by K B,

I (A) Top=e;Nafees VWL B Whrinelm Kuhne

' (C) Emiimiscaer (4 4 )\ >~ (D) Daniel Koshland

: 2. Enzymes [Diver the activation energy in the ways: (A.B)

[ | 1) THey may alter the shape of substrate

| N (B) Some enzymes do so by disrupting the charge distribution on substrates

(C) They may lower activation energy by bringing substrates in the correct orientation to react
(D) All of these

|
|
|
1 3 If organic cofactors are tightly bound to enzyme, they are called: (U.B)
' (A) Coenzymes (B) Prosthetic groups
: (C) Activators (D) Vitamins
I 4. Which enzymes are used in dish washing to remove resistant starch residues? (A.B)
I (A) Protease (B) Amylase
I (C) Lipase (D) Pepsin
I 5. When was induced-fit model proposed? (K.B)
| (A) 1952 (B) 1954
I (C) 1956 (D) 1958
I 6. The peptide bonds in proteins are broken down by: (A.B)
: (A) Protease (B) Lipase
I (C) Amylase (D) All of these
I Q.2 Giveshort answers to following questions. (5%2=10)
1 1 What is the difference between catabolism and anabolism? (K.B) _
3 How do enzymes lower activation energy? (A B) | ) _
: 3 What are cofactors? (K.B) - TR AT . | | g —
| 4 What do you mean by denaturation. =i erizvme’ U ’3)
| 5. Draw a- dl ‘glam showig afferss {uts.‘rra’m co nceriiation on enzyme activity. (K.B)
I Q3 Answer The fn_l_!_owmg Ct.lue,_sn(*{n.r in-aetail. (5+4=9)
' @) _ Desgribé mechanism's? enzyme action. (k.8) (5)
|, (i) [\ "Desecrive the characteristics of enzymes. (K.B) (4)
' JI. RN -
g Parents or guardians can conduct this test in their supervision in order to check the skill
I of students.
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