ENZYMES- STRUCTURE, PROPERTIES AND MECHANISM OF
ENZYME ACTION

‘A special class of functional protein that catalyses the biochemical

reactions during metabolism is called enzyme.”

Living cells H biochemical reactions o q;u‘r gl & o enzymes T
3I9TEATY 3TaTS BT &, S8 FRUT 3¢ biocatalyst 7 gl Srar & v &r
protein & §a TF reaction & dl¢ 3IRafdd & gl

Enzyme UAsq hl YIR[T JA9YH W. Kuhne (1878) yeastff 3UTEYd 3o
geref o forw fRam a1 St fermentation & $T9T o/ &1 Buchner (1897) ¥ a&
ggol yeast@f Zymase ol[Heh Enzyme isolate fohaT SA&Th Sumner (1926)o_-T qaa
ggel olIldAT & seeds # Urease sIHeh EnzymeEIff isolate X 3Th crystals
Elﬂ'l'&,%l’ﬂ? o ﬁ Novel Prize #T fe=ar aram am|

EnzymesEFT 3aich origint’_q; functions @ 3TTYR 9T &r AT H 1T AT

(1) Endoenzymes:- 3T enzymes ST cells H§ 3c9eeT BId & 3oal
& AT 39T activities TERTd A %F, :So-é Endoenzymes ehgl SITAT
gl

(2) Exoenzymes:-i@ enzymes 31T cells H AT gld § 399% TR
3ThT 3T9aT activities T&fd A &, 376 Exoenzymes &gl SITdT gl

eg. Bacteria, fungi, insectivorous plants.

STRUCTURE AND COMPOSITION OF ENZYMES:-



Enzymes <hl primary structure protein ehl ddol ?IHT %‘ ﬁlﬁ' simple protein
enzyme chSd\ ? ﬁhrgl hdT- HAT 3H?3f proteina? AT non- protein partﬁﬂ T{I)?T
lgdl %’ dd sﬁ' conjugated protein enzyme shgl SATAT %’I Euler (1932)c‘rT Erﬁr
gfraar uefld aaT darel  conjugated Enzymes @ holoenzyme ahgT|
Holoenzyme?ff AT & BT g1 @FIT %’-

(i) Protein part of enzyme is called apoenzyme.

(ii) Non- protein part of enzyme is called prosthetic group.

9 I arAr parts Teh {\EI')C & 37191 &F ar enzyme inactive {gdl gl $o-|3h
specific nature T GRIEY apoenzyme ¢dN] fohar Srar % S alpha- amino acid
$I 3 sub units & AR §T BT Bl

Prosthetic groupar» chemical nature & 3T¥IR 9X Ig§ &f I H e AT
g
(a) COFACTOR:- If¢ prosthetic group WX inorganic ions 9T1& STd & af 34
cofactor chsd\ %I 50_,(:; activators I &gl STdT %I eg. Catalase, cytochromes,

phosphatase etc.

(b) COENZYME:- Tf¢ prosthetic group organic compounds 3T §T &Il & dr
SH coenzyme FgT SITAT &1 eg. NAD, ADP, ATP, FAD etc.

Tcdeh enzyme? apoenzymea'lFT HET H TH active sitetﬂé ST % S
&l #E & 1 g 8-

(i) Substrate binding site:- SH site h =CIRY substrate &l recogniseﬁ*TqT
ST gl
(ii) Reaction subsite:- Jg active site sl dg HATIT % GI%T reaction &Yool

gl gl



NATURE/ PROPERTIES OF ENZYMES:-

(1)§|F£IT=F biochemical reaction & ‘Cj'\UT gl & o enzyme@' EI§FT
& H HAET 3Taegeh gl ¢l

(2) Substrate molecules T g T&AT S enzymea-? Teh molecule GaRT
Uéh minute H productﬁ' gRafdd BT ST %’3‘@!’ enzyme ol turn
over number Fgd g, JeIT AT enzymes & T IJg aFaX
3STIT-37c19T I &

(3) Enzyme SdRRT foRaT specific substrate Fr fhar specific reaction &
foT recogniseEh_{?f $r property?ﬁ' enzyme specificityal%ﬂ' %‘:I

(4) Suitable energy sources Ud suitable solvent T 39T&ATa & enzymes
el Y reaction T AT direction H catalyse &Y Tohd %,W

Ig property Reversibility HgaTdl gl
(5) Protein P=) §?}I conformational changes HI denaturation ST ST

%I 33?7 $hUT enzymes inactive 8 ST &1 Enzymes proteina? o



g B?Iﬁ activity  high temperature, PH Ud 31T factors =1y
A & gafad & ST g

Extremozymes Iy yaR & enzymes % %l bacteria & Teh group
(Extremophiles) & isolate fh& 3 & I very high @ very low temperature, very
high saline concentration T desiccation & #fT active ST 163 %I eg- Thermus

aquaticus etc.

MECHANISM OF ENZYME ACTION:-

Substrate (S) aca enzyme (E) T active site & o[ShY ES- Complex T
faTor F==ar g1 3T complex s fAffa 8 @ IE high energy state § TaT
oildrl % ST transition state complex (ES+_) Eh?'?f %I g transition state
de # product (P) & gRafda g Sl g U9 enzyme (E) release 8 SITdT
el

E+S = ES = ES+ =P+ F

Enzyme & T substrate 3T binding I explain #a1 & foIT & models
I GE fohar I B

(1) LOCK AND KEY MODEL:- 38 Emil Fischer & 1890 # Y&qd feha
ATl 8 model & HAdR enzymeﬁ active site rigid giar & T
sﬂff substrate molecules & 3-1?11@[ complementary configuration
qrIT ST § [98 &RUT biochemical reaction & &I enzyme d
substrate & HET tight bonding develop 8 STl &1 39 bonding &7
defell lock TG key & T ST Jahdl ol

(2) INDUCED FIT MODEL:- 38 Koshland & 1966 & Y& fohar |
S8 model & 3-1@?1? enzyme FT active site flexible @Fﬁ %’ 3R



SHI configuration UTA: substrate % configuration % 3-1711'?5[
change 81T ES- complex &T fHATOT &{ar gl
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