_CHAPTER N0:6 - ENZYMES

”_EIHBOHEHH “The 8Sum ok all biochemical yeactiong -
=——————— gong on within 4 living ovganiSm is called
metabolism “OR” The Set of biochemical ~yeactions that
Occt in  living ovganisms in ovdey to maintain It is
called metaboligm, the tevin metabolism - is - devived trom
greek  wod meaning ‘*chanae*‘ the concept obf metabolism was
ot all gven by Ibn-e-Natees who stated that “the body and

ite parts always Undﬂ‘:’guing chan%e. Theve ave two types of
metsbolism. catabolism and  anabolism,
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@: Catabolism : Te process in  which lange  molecules awe
——— broken down into Simpler molecules b
veleasing ot energy s called cataboligm. e

Examples> RISPIRATION o — ,.‘

ey

CeHizOg +60; =======3 00, + H:0 + Enetay

SucYose + Hy0 ===’ Glucose +Friictose +RTP E
@:Anabolism: The process in which ' small -~ molecules cornbifie
——— to torm large  molecules by utiiizing ke
energy i8 called anabolism, |
Examples: PHOTOSYNTHESIS
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6C0: + 1DH:0 % CeHuOg + 602 + 6H:0 3
Grlucose + FYUCtOSe + ATP sy SucYoge. i H30L 00 S0
TRe chavactevigtics o &l Iiw‘ng: Thing - such: &g h*r&ﬂlhihﬂﬂep\'odﬁm'
qrowth and vesponse to stimuii ave the outcome. ok bioch :;=_¥Q§I-PL
vesctions taking place inside the body of & “Hﬂae orgniSmS...
Al these yeactions ave contyolled by - specitic. pro IHEMMH
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Enzymes  &re bmlﬂgmal CﬁtﬂlgSt which Speed up ‘a’‘cfernical
veactions without altey itsels. the tevm enzyme  wag tivst of

Al used bg gexman geientist  Winhelm = Kuhne in. 1838
chavactevistics of Enzyme
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Enzymes  ave fhe. biochemical catatgst . and pogses The
tollowing  Impovtant  chavactevistics

® Natuve: Enzymes ave proteins in natwe and &€

= gecveted bg cells. |

@ Caiaigst They act like catalyst and spaﬂd up a- biochemical
——— Yegctions

@ Specitic $ov Hear:.hun -Enzymes  ae spemtuc in actmn theg are
- not  Specitic anly tov. substvate  but also

bor fhe Kind of bmuhemmal, yeaction8., . K
® Used in small &muun’t Enzgrne.s are wq;uwed in I*[EYH smalll.f.-,

= s amount - a3, compaved to The amount.
ot substrate,

® Specitic active centey: Enzyme have apamt:e aetwa aerrhe‘r L
——————  cglled. Active site, which 18 attached

to the 'Substyate. < * ' '

® Sengitivity: Enzyme < ate - sensitive o ﬂm chanamg ot

tempevatuve, PH, ete. these may gtop thelr activity,

@ Intvacellulay Enszaa - Some. E.nzgma are tound ingide. the

cells called mhaeallular enzamem,z..g iadeplts

mitochondyig enzymes, ¢ | : Moo i
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‘Extvacellulay En;gqne&:- SOme enaymes work outSide the
— —— Celis called * extvacellulay enzymes. eq
lipase, amulase. pepsine. ete .
©® Remain unatkected : Enzumes ave not congumed ' duting the
— -~ biochemical veactions and can be used
again  and aga'lh'.". _ AR
Lowey fhe activation EnE'raH:- Enzame do not initiate the
e — = yeaction but incyease the yate
ot yeactions b'é loweying the 4etivation energy which 18
Yegyuived %ov  ubStyste,
® Enzyme Inhibitors:: Some Substances. intevact with enzyme
LS to prevent it %vom wotking ig  called
enzyme Inhibitoys. e.q, poigon, dyugg, ete
@ Nead a tactor: Some enzymes work propexly when & cotactoy
13 attached
Cobactoy:- cotactor i3 a non- pyotein organic. . chemical
——— compound that i3 Yequired %o &h enzumes a&s
Catalyst. 4t cah be considexd helper molecules ko enzymes

fhe main type of cotactor is, progthetic qroups. coenzyme and
activators. | e kivaie?

sdmant

Prosthetic qroups:it i3 & type of cotactor mﬂt.’la‘thmlht_'
bound to enzyme and can not be

Yemoved without denatufing i3 called prosthetic qroups, .

eg. Flavin mononucleotide (FMN) Flavin adenine dinuclectide (FAD)
® _&_eyn-.gmi type o5 cobactor devived fvom vitamins. that i

————— loosly- botind  to the enzymes: and can be yeadil

Sepavated  tyom enzyme ig called mer'(;aqna-f* :
© Rctivators: These “ave: metal fong  which” $ovm -t&mﬁ*ﬁ

=——— altachment with enzyme, eq, zine,lvon.ete.
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ACTIVAITON ENERGY
The enevay veqiuived to initiste chemiod) yesction is
|

called  3ctivation eneYgy, Al chemical veaction Yeauuived
activation ene:r%.

Enzhgme lowey activation enevgﬁ:- when chemical Yeaction take

o=
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place Qome amount of

enevgy ig w.qmﬁed “to break chemical bonds in Yegetant |
(Substyate) Such enevg I

y i8 called activation Ene‘r% Enzjmes .
lower okl the amount ob A&ctivation enexgy. thug in fhe presence
of enzymes yesction proceed &t 3 taster vate. Enzgme'a a0t in
many - ways to  lower the Activation enefay. kot example.

ih
change fhe Shape of Substrate molecules oy !m'na them i:ﬂ
Covyect ovientation,

Exom

ples For fhe yeaction 2H:0 w3 2H, +0: fhe dctivation.
eneqy 18 8ekj/mole i3 vequuived . without ‘eatalyst
and just ikg/mole eneygy is veajived in fhe presence ok
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MECHANISM OF ENZYME RCTION

Thee i3 a small  povtion in enzyme fhat ig involved In
cotolysi, & 8 in fhe $orm of & clepression or “pocket” en
e suviace of enzyme molecule. wWhen an - enzyme altached
with fhe Substrate. it &ovm enzyme  substiate complex (ES)
the. octive gite ot enzyme m{ntHzes fhe veactions and
into product. The enzymes substiate complex breaks and
fhe enzyme and The product are velensed

Enzame + Substvate =—=b Enzgrne—-&uhshel:e — Enégme&ﬁu&r&
(Retive Site) Complex

There ae two models which explain  mechanism ot enz'lame
action.

Lock and Key model-This model .was: presented by
— geyman  Seientist  Emil Fishey . in 18qy
Hcm*fd?.ng to this  model enzyme oct 48 a lock and
substvat act as key, -
Main Point8: 88 one 'S-?eci%ic Hﬂg can  open uan & Speaitic
lock, dn the Same manney the Specitic enzyme
can  transhey ﬂn'ng specitic  gubstiate  into products . - -

——— —l
®

——

The enzyme must have fhe cowect geometyic  ghape to it
fhe Substyate :

Hcmwd}ng to this model The active sité.iﬁa Tigid styuctye.

There i9” no moditication in the actie ste Bekore, .du'ﬁng o)

atey the vyesction _ i
(En:gma subshate

cnmpiex.
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Enzyme  are qenexally  vevy gpecitic tnh fheir  action. Tﬁea
axe  gpecific  not anly ko  substyate but also sor the Kind
ob veaction. Every enzume due to its Specidl chemic3l
gtiuctuve  can Yecognize & particulay substyate, En‘zarnE' that
cgtalyse one vesetion may not Oﬂtﬂ'lﬁﬂﬂ anotrer.
E.‘KﬂmP]E.S:-

® Cotalase: catslase i3 an emzyme which only e&talaze. the
=== decompogition ok hydfogen pevexide

| HZQ Cﬁtﬂtﬁﬂﬂ F’ H‘ fﬁ;- 1: : .:1 .-‘;.. "'-_‘
H20

@ Proteage:dt 8 an enzyme  tuhich convext proteing into
——  amino acids.
Proteing ;LLT% Amino 4cids 4 En'e;vgtd 0=
@) Amylage: Amylase enzyme work only boy the. ﬂiﬁeﬁtiﬂﬁ"'" 1
—— o% stawch, | -
@ Lipase: Lipase enzyme converts lipids nto ami batky acid
= and glycerol | | =
The gpecibicity of ditterent  enzymes i3 deteymined by fhe
shape of fhete active site. the active gite posses specisic
qeometxic  shapes fhat +it with speckic subshate, o _
- > == fit in - |

-
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