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unt-1 - (arbohvdra&cs

_corbohydrakes o ; ¢ Otek
(,‘kwtlkw}w(;J'hf(‘\f e deftned .r";(‘fr)l(“’f(d' ICX O' ».,'Byd@
W Eétone  deswaties  of  the r>0’</hrwdnr‘ allobols
ko,' compounds  cobich ield these  derivatives  on |
‘“d“"""d“‘.‘“ - fach carbohydmie therefore Confains an

ardehyde ©V a retone qroup .

7 .(a(cfebyde‘) [ Cketone)
€ =9 ol

5 I I
; R

"carbohydrates  occar abundantly n nature . cellulo
ce of ~woad .coand . paperr, starches . presert i Cereals
roo-és Ond tub__e’rsi( cane, Su?gr O.nd mitle. ;’uca_qr Ore
Some of the examples of carbohydrates in plant
kmcadom, Further, plants

cah  butld Up  carbohydrmts
from carpon dioyide by

Photosymthesis ) 1 antrmal
[(Ehadom, HisSegs © contain Qlycogen Cujd E:od%f Fruds
contain glucose both of  ohich ok ‘carbohyd rates .
Hany  plants  and ,  animals  contasn tar%e qQueant Lies
of Ccarbohydrates as Feverse  food moaterial) These
are alsO 'impoli'i—ant ’s{‘-mfura! o ‘

The éae"nera,l fosmuta  of Carbohydl rates ':scn&uza
cﬁem‘(cauy 'Hwe%, contain  the - etements cd}bon,
hﬁddfocgeh o‘rid"oy(dcaen, the ‘rate
Sarme  ratio Qs
Carbohydrates .

. components

tWo Qe in the
0 L0 - Hence'zt-he&f are'' $6 called
They are  also
Csakchamq mears S’ucaou).
Classificatton - tarbohydlrates
t .
wHOups | s Monosacharides
1 (II)DIOLS,QCAQ‘“:des
(M) Oltgosa ccha v des

calleof - SQlchiidas



» (V) Polysc.ccharides o . {I

T . MONOSACC HARIDES

L |

. n f o ¢ ‘
These are al€o calted .&‘uw[ Sle S'u(aq r? . Monp Sa((
barides are these which cannot e bydrolyced

feather Into Simple  forms. The general  foymula of

nﬂam‘sacghm;d(s 19 CptonOn -

Mohosaccharides contatn . two to &N, cafm pe,
moleculss . these QT -fwih&, oub divided dfPL’fﬁinﬂ
upon the numbey of ' carbon otoms.

I.Depending on the. nature of the corbonyl
group they pOSSESS . ’

- (a)aldoses: They possess QN aldehde  group (.Ceu;).
{b) ke tores - ‘rheg; pPOSSESS o ketone ' group (¢ =0),
'.[T Depend'mg - upon the numeer Vo carkben O-i"oms

kheg poSSESS - i | a

U) BLOSGS -"'f Fo*rmula of . bLOSES ‘_{g Csz{Dl- 'Thf’a
contatn _ fwo  carbon af:oms N chain.

Eq: Olycolaidehyde

(2) Trioses: *The ' Formulae of trioses S C.BHLO‘S

“n chain.
Eg* mlgceratdehqde and Bnhgdroxgaceeone

(%) Tetroses': The formula of tetroSEs . in C KOy -

They = contaln three careon atoms

£gt Erythras Erythruloge

(4) pentoses ' The formuta. 'of pentoges i3 cottols .
they contain s carted atom in' chain |
(5) Hexoses: The Formula OF lhexeses 38 CGH[QO6 ’fht’gi

conttin 6 carbon atorms nivekatn T
L Lo p-Glucose , D-galactose, B - fructpse - ¢

Sy
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'[‘6) HeptoSes . These contain geven Carbon atoms |m

c hatn . Holecutar  fovmala 1S ¢ H (0
EQ: Sidoheptulese , & lucoheptose

IT. DISACCHARIDES

rhese art'  fovmed by the union of bwo

Mmono takeharvdes.  They are  united By linkage bet -
ween +Hhe First - carbom of ‘one  rmono Sacc hai-

de tu'ekh theé Seccord oy fou vf.h . carbon - of
another twonosacchavide by glytoaswic  Linkage .
on  hydwlysis . they yteld TWoO molecates v
Monosacc hatwdes of » same 0¥ differeht type .

E9". Maltose i tactose , Sucrcse. |
(@) Maltose . This i Made wp ‘of twWo alphatrgy’
coS€ molecules un'ited bc(,t'he 149 9lycosidic 1ing-

age « On hgdmlgsis i tose: yields 9 - motecules
.of glucose .. .

-~ \)

iS mMmade: Up of @ molecule o
unittd by teY- 9lgcosidic Hntoge
to a molecule of bete D- gOilactose -
o molecule of gtuébse and
galackese  on  hydvo lysis.

o) S'ucrose :u— (S

(b) LOctose ! Thic

cdpha. D-glucpse

£t qglues
onNe  holecwe  of

made up Of  ONe muolecute of
ajpha, D- glu.cose and  orne ,of bet—a O- fruc tpse

vl ted bg [0} glqcoswic lfntaae between the

aldehyde ' and ' keto' groups On h(J‘dVDlySLS S'ucro—
€, QWS one . molecate
lecute oP Hrw,fose

I oL‘LG-;OSPtCCHqR‘IDES

These oure Fomneo) 59 the union o{- - to mo—

hosax:chcu&des units per rhoLeCuLe On _ hydmlysis |-
Otlgosacchaﬁ_des g\etd 3-10 monosacchandes

. of glucose  ard ore tvo-




Bl
.Depfﬂding wpon  the numebeer of - mmomfdm 5

unit they possess , 't hey anre diVded nto Msd
cchatides ,  retvacacc haydes » penta taccharides €tc

T . POLYSACCHARIDES !

They are formed by the union of more

satchavide molecales and on  hydrolysic

more  monosacchaiides  moleccttes - polysacechayides o
od

fuather duded tnto HoO rOroups hD'WOPOlyS‘aCchd;;dp

tovd  homoglycans ‘and heteyropolysact payides ¢ oy -

hﬁi{lbgtgmng ot

A- Homo polysacchaunides  Chomoglycans) :

They contain only ohe type of rnonosacc -

"'f?»"'dﬁs.l Units.. they include Glrcans . Galactarg,

Honhnans , Xy lans , Fructans :

B. Heterppolysacc harides (heterayiycans):

They contain ot least two types of Mmonos—
cacthardes oand on hydwlyss these yteld ot
[east WO ¢Eypes | of  rmonbsacehatides Thaolecciles .

EQ: reutval sugars, -rhuwPOIQSaéc havides
) Nedtrad  sugars ¢ 5’@ He"hlcettu£0$€ ,some qums,
muctiages , pelCtic Substahces, -

(b) HuwPO'UQQCChCM/(deS ' The’Se cmt':am ammo
gugars + Uromic actd ond SOnne of H—ftr deﬁuams

EQ Hgaluromc QC'Ld/ Chcmdmihn Sulphatces, H'CPaYtn

Biomedital importance o functions of Ca'“b""’yd’a&@

-

(1) The most tmportant function a€ carbohvdm{,@ s
to  provide enercag to  the bod‘d 'C‘lfboht,dratcs |
g‘korcd in  the omimal 'bodg v the FOvm of—gzkd(osmi
A EOUE oot of  the fOfaf erergy requircrent Cflrmoj
. 18 Provfded by tht breatdown of Carbohyglmtu




R T A s S S .
enlucose  Sapplies the . trMmediaee. ehergy heedad
py tissues  oand vt s the 20k  foyrm of ehe,gg
fov the brain and other neyvould EISSue .
U)’éa:rbohyd?aém are conStrtuents ' of
proteins and ' comp our lpids
(B¢ arbohydrates  are  pmportant
Qome structarad @ naatevials of

Conf uga ted

cOMponents of
tteing OGN isms,

Mdnoco(chandeif are :.'erportCzrrt‘ constituents of

|
nuctetc - QCidsS , coentymes | flQvoprotens ond. Lleed
Qroup  substances - : ;
c4) Immunopotysaccharides
resistance  of  thfeckons.

(5)The cell watl of  plants
chfﬁ& "t

play o part in. the

and - the | pOlysacchg.
the capsule  of bCLCEf’VLO« are made
Up o "CarbOhyd rates . A
(eSome.  carbohgdrakes qpe es&’fntiof Goy ormaf
Xedation o6f €ats | oheh caren Fwyel rates Qre

restyicted  [n the diet, Yt leads +o I:et—o&g
ThiS i€~ common tn wncentiolied diabetes
meLlitus . Yo

& gomg carbohydactes  plag @ rple in ga.s*t-aumtq,
thal function. tactose
deSifable backeria
backeria Synthesize,
LCc tpse ~ 0o

Promotes «the growth of
th the <cenall ihtestine. . These
certain, p. complex: UtQmicng
Cithcreases CalcCiury QoSovption.

O bO hyd i ke devatiwes. are Lsed as
dmugs like  casdiac

&) Pegra dation
Sis of Other

(3) CEV&QQ{)

- 9lycosides | antl eptics. .

prructs  are Lo fou  ¢Ypthe -

SUbstances Such >0Lg toetty Otk /
Cholestero], OMiNo acid efc .



Unitg-2  Liptds and fatty acids

Lipds ’

i

Fafts any fHelr (ﬂ(‘)} oM esd e ¢ O/[(r{'l‘w.’y kwof)

the teren ‘lipid ' wal  proposed by bpe
ag #

as  Nprds

o hemist  BlooT. Blooy hOS defined 1) pAds

a qroup of haturally eccwring  Sukstances thich
are redatively msoluble  tn watcr ond . Soluble iy
Ithe  chloywform , €ther amd  behzene’

th the plant ard. Arimal Eing.

CYEX\ Nnic. O [wen -

They occur  wodely

L

aomm - \

= oIl and fats - ) ; "
' Blooy ¥ diuded  tipids into B maogory Clasex.

(1 Stmpte  [ipids

t2) compound Iipids

3) pevived L\p’tdﬁ

1 .SIHPLE LTPEDS. . | & b o o
Simp(f- lpils, ‘inc&de& 't_he oSt ,abotmlar‘w _éf

all  Iiypds the fats Oy iglcerides ard the: L€sS.
‘abdnddnt  weores . Simple' [pS  ooel estert o
fatty ~ords  dith  vadious alcbhol Suckh QS Pl bydnc
alcohol: ard. glycetol . ‘
() Fots '’ the true fats ave most: abundant of
all tipds . iF they . cre liqutd "at oyduurg.tffrp_
eyatures ,they ore reftcied ¢o o O these are
also  Enolon lag  glycerides < chemt catly éf?%s¢> anf"
Prglycetdes i Lohern B rmolecules of patty acids’
condense  With ) paetecule  OF T Qlycesd!, Cas Is
Foamed . Hence these are ' tYighreeyides ™ -
These Qcrgl ghovps CRILRY,RS) mag ke same
or different  fatty acide. € oall the Fatty actics!
Ayl oroups are Sarme, then tt 19 a simple



g[gcev’ade when 2 oy mor of these Yrowps

are oifferent’ then' S mived Qlycevide. thege

gﬂly(.‘f’)'ldfj hawe hot - f’pf’ ‘ochd py bastc C}'Dup

Chewtrar. fats The faﬁy

actds | commonly th Natural

(HENCE ) these ' Qe calted

‘ —
tats arg oilp Contal,
even Number  of  cQon  Otome |

Eg~_ B\({‘(,J"“ (1(%‘,(“/ { LU Ve ‘{]("d/ ~,()at'7)'i’l‘( O(‘.(_,d
Fatty' '&uceds ove divded | into two matn o
(D) Unsatwirated  fotly Gecids

) Saturated fatty acide

(@) WOXES ! The (uaxes consists of
esterfied 4o alhols  other fhom Qlycerol.
present n: waves

fatty ocids

The o[coHoJ
©ThaVING  high ' motecutar et
S long cha'n alcohol . they ove. ingotuwble N wate
the contain 24-34 -.CIO-«,V.E?OF) atoms . LUOJCE.§ ore Qen-,
evally observed in insect secretions ., protect:ve
covering of annnal Fuy and leaves.

£9. Bees wax', Spevmatin |, [anotine py vwol fat .

L'Ep'tds
Simple - Compaurd DeYived
) t&p{d) B 03 : LYP?&S 3 - . ['tphcds
T = '3 1 3 Jio 5
Nedrall - haxes Fattye Glycerp
fats: ‘ Ny BN - 1=t - (ATVAR el
I ‘ l - ‘Cholestevo)
| phﬁfiiol'(pldg Cﬂ‘QCOf'tpic(j‘ ) Li’po PYD‘ﬁfiﬂS chotc;,fd: |
» AT — ., . SCrotinoidy
g CerebroSides  C.ang [osides |
i ‘ (ﬂi\,;ophosphutftd-s . ph CephoincSitides PhoSpho . .
% 1 @_’r-_Lec"th‘(m Wil f ‘9':. ‘ L"(PQQ'('{TO' i s : 4 S:LGQOS(C“E‘Y
: cephaling €9> Sphiagomyse

[ Phos photidyl Senne



T . COMPOUND LIPLRS' , ._
compound  Lpids contatn Some add:(fonar.gmqpy

of elements besides fatty acds . ond  glycerol. bhe
be = Phosphorous , mMtrogen -

addtbonal  group My
9 alactose @} ] Pro}:("]r) . Hhese  oue phos phol | picks
galactol'pids cmd M"pOprol'C'mg

() Phosphol'ipids wv) Pho&Phot{des
actd © and  nitrogeh  kase in  odditton . to

These teont@in o

sphoric
glycerol and fatty acds  the phoespholipds  are

abundant{y presemt tn  brain, ond. neyvous  tfsfue
pasny on the Qlcohol motety of  the. phoSpholipd,
they are further classtfied into (&) G‘lEjC.OPhDSphatidy'
(o) Phosphoinositides and Cc) -Phospho SphingoSides.
@) Gilyeo phas phatids '
Irn * these the aldohol gmup 18 Ylycerol.
£q° Lectehine ccephaﬁhsf ptasmatoqens &

) wubh;m these - are geuowfsh grey S’Ohds Sdub(e
tn ether oud odconhe! but thSoluble (n acetone_

£9'. Phosphoticdyl choline

1 . H %
& ysolecthins ! rhese are, ‘derivatives of (eclitins
e lecfthtng o broken dewn by the eﬁ’bglhrzc
lecithenose +o lysoleciehtn .
cti) tephalins: these are present | L Qmimaq. HSSue

\ . '
Y closSe Ossocation Lotk lectthing . Soya  &ean oil
also contawn (€phaling ' '

Eg. tobalamine serime ( Ph'osfé}hat‘idgl e thanolasvine)
Ciel) plasmologens’ These 'oue abundant in bgrain ard

- v these Owve

RISEDE e OF | the Fatty Geids iS
d a o %%haws o

ngp(dccd A 692 | “MQ&; O.L'dehydc-




) Phosphoinositides In  these the alcohpl boge
is replaced by \eyetler hexahydvic ‘Qltohol thosie,
tence , Lhese are also coulled Lot hos ftols + these
ouke f’urther dt\«‘:c{(‘d into mono, AT - and tompley

Phbgphow?oﬂfld( . (“HN’)C),$>f_f‘{)l)(>}n(,>§'({;d¢_5‘ r O ke present

_t!‘)‘ antmals  ocond plants . D;P”OSP')()'IHOCHideg

Qre
e rorecd i Yy®din.

fc) PhoSPhQSphihogosides: ‘these tue also coled
SPhinogolipids - oy - Sphinegorngering . (n these
the Qglycerol . s  Feplaced -, by «a complex  oavine
alcohel  sphinswe . these are  Cound mMove- vy nerupus
tissue , but  opparently -ZOchl:i'ng (n pPlant: o
MICYDQYgQOwn | oS -

lpids

L I |

(D alactolipids 1o QUOlipids | these stpucture of

galactofipids R Somve what  Simtlar +o that of

phosSphos phingostdes - tn addition they contain.

galactose sphingeSine and Ore of the four diffese

ht  fatty  acids  cerebypmic |, lighoceric . neywonmc .

d - OXY rervonic alids. the Jolactolipids Qre  ab

Undantly found in Qrimal ovgang .
€g:Cercbyos'des, gangliosides .

(3) Lipoprokelns : gt — protein assodiations e
present  in certain  cetl | systerns pPoytcuiay iy
membyanes which COnstitwbe - Lippoprotetng i ehic
tgpe of  ossociation,, the hybiud Mmolecale {yoopyotc,
posSess  physical and  chemtcal PFopertles Of bOth
protcing  and ligds - these @ molecules '@k atftrac-
ted oand  bhold  together oy hyd rophobic tnteracﬁf
ong kather than . Covalent bondmg &

. these lcpoproéems help ih frangport oF “Liptd
Whicﬁ O - YPoLlUble e wuatey N Varieews L Oyaant




e —— Y . wy sy
i ilw
! .

thwough blood  circwlatia® on |
EQ. Mitk  j bload, seitm (€gg » Yolk et

It1: DERIVED LIPIOS ':
ihc ludes the hf/“nf"“/q P]td‘-lc fS’

oo U elassed amd in Qd”"”bn(ot&o,
feitty acids | petones

D ibis class

oF e st
L oterols

(("r‘npt\&‘(n}fﬂ ",Qt.l'a'h m |
alcohols , essential oils  etc. akr' present 6052(5 ave
(iving: ‘oygahisms . “the riost annp(/y-

produced by the
tant and abundant . derived

Fatey octds: A ‘ the fatty octds
‘et e 2 tqpe-f of fathj ‘acds

-

Hoid 18 Sterol.
bave Ore -

- boxyhc * group -
wunsatwrated — ond Safv,katf’d
the teym sStcrol rieans
Solid LodX " Like!l  SUbstances. Bhdy OClw
oY eSters. of fotty Qcidys . .

Srerols ! 3oiid “alchol
they = are
th olcoholic

E9: Cholestersf
#* Cholesterol & 1+ Was  £rrst - i’olaked’ from "90”
Choles tevol  reans :

Ergosterol ,

sS€ex hayrnores. ; D-vita

¢

sOVid atéoks!  fron

Stones -
B It was | viatnly ‘-“‘[5}\95‘%% }tn’ &yain . AENOUS
tissue . odrenal .gLandg L aed (egyiyolti.
¥ Ergostovol & e s present . th  Shaall ounount 1
mhottek: it WA

Cnd  vegetbdable

fungi .t geast
claviceps P

iSoloted - £10mM - [Saracitic

pured  Cergot). . growing
€ calci€crby)

frangus”
on ke plants toh€n erg-

« [ b

ostevol - ©
. gecorotenoids i they . owe gsofuble K Fat solvents -
cONSISES OF . rarOtene rand- MW[,

CcorOOn  anet Hydrogeh o prssan/s’

oadoition = 0 carbon Ond
Ve t-G e “4‘

Gk OtENDITS
In ocarotchns

In ,(an-tﬁophyllQ ¢ A
L [ e axdQen 1S, - areo ~reSent.



's  devwed Afrom - corotene - Other . devived

essential OUS ' bile ackds , tcrpenes .

() _Saturated f-a'éf-g acids’

The MOuve 1 he nervaol - fo crlce
hey ) e e f Imctice G4, - -E/CD
they o

th two seyes e tte ©

o the odd e e peal

fevies  the
ered | gerfes . were rqund‘ necent ly

fatty  octds

cEven  numpered

f4p,. - Ca v Lag  OLLWr h Lotk

pPlLantS. & Onimonl . Eqts |

A and whtite acids
large S

Czrn bave Reen
Odd rnuUmbered

&S
found Inh warxes

fatty owctds | Cy == 'Cys5 bdiie

adso  been | Solated  fafty ACdS  do hot contain
doubte bonds . the Satubéeted "FCLH—g ‘actds’ ase
bUutlé Updn ' acetic ‘o cwb'eh L i tHhe £1p84 )
ber of ‘the Ssevies: - : T
€. Acetric ocid - CHzCloY -
Bubyvic cted . = Clg (CHY) 2 COOH ~ present i,
butter fedt
pPalmitic acid - crg Cter g COOH - coconat o 4

ONimal fats .
SteCevic owcid

B CH:S(CHZ)[E,COOH -present in

ANimas 4 plant faes |
() Unsaturated fatty ocids:
these

they

are Fa&bg oaclds L icH contQin double Eovdd
Ore  genercily Guids et "oom  temperq - -
tewre - they have c P€neral formute Cpt

they ate
contan ing

With QA doubte boney -

2 COOH,
into  fatey ac'ds

Sub  yvided

1) One double lond - pleic actd - CjplHg~ COOH

CHg (CHoY; CH = CH(cHy) (0o —% palm oLl + ohtmal Fats




’ L — &,.“A.g,
X - L o ) ‘AN ke 2 W
(1) Two doublé bonds - Lenolele acid Cl’?‘*g,q ;
, » L ressenttal m“'(d'acmj) o%

CH (Coy ) y(H = (HcH CHH=CH (_c‘.H)).-, COOH 5

§ LR N , ' .
plant + ontmal fop

2900y,

* g &H w - cucHZCH:::chu,_ cH = CHCCHZ)7COOH
k

-~ ltnseed oil
~ O
" (u) Four and rove double’ bonds 0 o CcAidonit e

¢%) Three doubw bond Lf’hol(‘h'.c a(zd = Gl

CHB(CH!)L;(CH cewcuﬂ, — (CHy. Y, COOH ~—
phoquol jprds + (bver pats (Cl‘% 4, C00H)
() Hydroxy “fatéy acds®

e

They rave hydiowy grup in them

€9% Br hydhoxy « butydic actd czH, COM) Cooy

MR Satwaked  hydowy ACtd ohich 8 fomeg

asl oan mwrmedma: ' Fatfy Qct o - MeEabo (5o,
D_Ricinolete ochd

T ———10 Bl (Be)tooy

it 1o Unsaturated hgdvory  aicrd fourd
castoy ofl, § s



ﬂm'unoach—’ OJ’)d Proteitns
L el st

| Unie-3 -
Unit -5

C lassiAcation of am?noouds
ROl il bt sl

Amnoactds e bunlding  blocks , of  pmieins.
‘ aminoQatds  Qre atastfied 1n  diffexcnt  wawe. Amorg
L ’
these , the ctassi fication refcwing  to the nuimber  of

arboyyl groups pu“SFn‘l. in the omine acids and
(&« > - ~ i

natupe of Stucture . Cohethey odiphatic , arbmatic
And heteto cyclic ) appears Birppl, Bl EOUEREGhE,
Aminoacids are classt fied has - St grovps :

Y " '
another group of Ominoacid which are fosmed as

\
|
|
i
i
inteYm ediates du"“"gt métatolic reactons .

s & i
c1) Mono amino mono CQJ’bD)LgH.C actds !

@ Mono  amino dicarcoxylic acids
(&) Diamino MOho carboxylic actds
@) Sulphut wnta‘in"mg am‘tﬁo a s
(B) Aromatic  ammo actds

) Hetercyclic omno acids
@mAmMinoacds foymed QS metasolic inteimed'ales

3

(1) Hlono am'ino mono coarboyylic Acid! these amtnoa.-

cids have orfze Gmeno orouUp od one  earooxylic

Group N tre S’"H’ucturc tﬁeg Qre  heutral Qmine
Qcids .
Ex:tilycine (-Ouming acetic ac d)

Alanine ( « -ouripe Proponic acid)

sey, - -
he (o am;no g hg,phsoxg pmpwncc actd)

ThteOthe Cd o.mkno B - hwm)(gh = E)u.{:f’gtc QCLd)

va IS
| line (d\ memo s ova[c’uc aced)

‘Le
u(:me (& - wrnino ;SOCCLprOLC acld)

1

TSoleucine (- aming R - h?ethyhr) Va.feﬂc ac‘ud)

t2) HMono oamine fdcca.rboxgllc acids ! khese Qmtho

MLdS conta’in one Qo gmup and two car-
=, L s



boxytic gmup9~ they. are aldic amine Qcid.
Bx. pAspartic acid (& amino succinic acid)
ttotamin acid (e - Aminp glutayic acid)
) Dlawninp mMono  carboxyltc acld @ these  amino
acds  are  asdimino  atik  containing ' bW G,
groegs  ard  ene  cavboxgl group . they ate also
calied  Basic  @rmtno acds: | '
EX: Argintne (o -amtno B -quUOnding -r- yorlesc ac'id)
' £9< ne Coediarmino - n- CUF;DEC a‘fld) " Vot
&) sutphuv contatnmg amino aclds ! these Aming acick.
(}Je o amino acrds COntclimho .a(,pbatic Side
chatn coith 'gur‘phur_qtoms. |
EX: c.gst/"me CoL—(_lmiﬁo'ﬁ’k C_’f)igoﬁrbp‘co_r)"tc acid).
eystine cdicysteine)
Methionine y

Yo 4 (o 300

(5) Armatic ovinoacyds ", the apomatic . Qmino Qcids
contaln ovDMmotic Fings.

EX-Fhehylatanine
Tey ¥oSine
Thﬂpt‘ophah. &

t6) Heterotyclic amitno aids’ tHhese amznoaclds contajp
either  'midazole OY {ndole vihg .
EXt Proline

Hydyvoyry pv«orm;:
Histidine

£

c+) qmmo cu:;d,_v, {lozmed ag fm"ﬂ.bﬂltc invtermed" Gey ¢
Ehe ﬁ?ttcwmq arnmoac u:l: ore  foymed du\/mg
metapoltc  reactions - they  are PhystotachaLLy PO
tant. gx: 0 todo kgrosme ‘

| nymxtne

i

O’xntt’h'inf,




g = —=i e e s

@?Er‘:af ' b "NOn - esSentfal

Arcj‘.n'me‘ (Arg) Alamine CAtla)
Histidine ¢ et1s) Asparagine €Ans)
150 leucine (e ASpourtlic actd CASP)

Lewctne Cleu) cysteine (cys)

Lysine (Lys) Cntutamic acid ¢ Glu)

Methionmne (Met) Crhlutarmime. ((lx)

pfrfnglalah'me ( Phe) Cq(cdc"che. (Cnlg)

Threonwe (thy) rroltne (bBro)

'TVthOPhah CTe P) = Séevine | (Ser)
VCU‘iV)é. (Wect ) T‘;{ms ine (T(;Y)

propelrées  of AmMminpacidg

Phytical properties ; .
() AMmine Octds  afe l,Uthe, crystalline sukstances |

(1) They Qre generally soluble in \,uaber ard {nsoluble
organic  Solvents. : :

® They haw characttriStically bigh melting * poinks
Varying  Hom oo to TOOC 0¥ even more .

M) Ammino ocids may ke  tasteless ySceet oy bittey
codiurm glttamate Is o valaable flatousing agent
and used in the preparation of cestain o ishes
arnd cauces. y ‘
®) Al amino acids except glycine
- active because  they contain

atoms .

are  optically
asymmetiic cation

o) In Crystalline foven of CmnND  actdls t'.f:-f‘ Struct-
Lre i€ Qtabl)zed by electrostatic foyes be twoeen

the  two opposttely Charged fong Wk ch he H ther,
together. -



il : \
LlossiPrcation of Proteins ¢ : ’

| Pmtﬁ'mg' oceur widely N noture  Qhd ‘a”re, _

n;umwous- proteins  moey ke dévided into +furee

mMasov C)Y(’l‘(fi)Q (Y rY’!g‘)(( r Lt C DF))LJQC‘LL‘(’(“ and Ll

pevived proteins .
\'I- Stmple Proteins
(1 Atlctroihy

(2) Oalebulins -
- C3) v ke lin

(y4) P olamines

.

c5) Sclero protem oY m[bum}no(d:

(G w5 tones
&G Protam%ne:

1T . Conjugoked proteins
t) evu cle Oproteins |
Yy Phos phoprotein
Ly Hucoprotetn 'ond  6lywo protein 4 855 3
Ly Chvomoe piotein V
ts) Ly protein
8y Metalloprobeth
[T . Pevived proketns -
U Prienary devtyotl ve
Denadured  ptetn LHe{-apm(f n?
(2) Secondary de/uua{:{ues |
(o Prokeoses
(& Feptones
) F‘epﬂd@
. () Ditebopiperazines



= Simpte pmtems:'

e \

These pn“&rn: (J't([d on hqdroIgSrS‘ pOlej o(pp,a
aMthe actds. '

ﬂfbum:n and _Giobutin S These ety pial exampe

of Sitmple protein. they Contain mMost of  the omzmodéﬁ

B T W S

Hisues, ossein th  bomes and dé‘h-{_—{ne th keeth .
e TR e

Tﬁf‘?r cha fO Cfﬂ)’t&f‘f(‘ PVDPG’}LQ I
{hecf dtffer Hom one
‘”b‘“‘”m and fS s<:luhte

is tosolusie  Th wcz!:tr

t COOgu otfon on Feat- lng

Qnother n thesr SD{u/uldy

m unf:er wherc»a: gtoeufm

wheﬁeas gLobuhn is ¢

Both QL&urmh and qlobuhn are s
in  dtluee heutf’al

N wober. OCubLe
&'otuf[or) cf SQ('&S and a(m((ﬂ-

Source pfmmq[ s«au_rce of

F}rburmn are €99 Qlbursy,
f’Y)(JOa[buhq' i

n of musctes smrum atbuh'rm

Qn'cmq[ Source op grobutm oms H—)e Scmqe Qs f‘or

albumin homefyf C?l Obu“'? of @?9’ MYGlobulin o
Ladocylobu[}n of midk
Fox Eoth Olfbuf"ngn QN |

Mmuscles | sepuum QLobutcn cmd

RPlant Sources

lobu[zo Qre
the  legume g of  peas ard becns "ang Cereals
Slutelin . and crttadin CProlamtres) ' 'powp glute(tn
. Nl
and  gliadin  oure present

i ceraats ; €Speclatly
theat.

fukeling  are  ihsoluble in water ang absoluete

aleohol but  sBluble th  dytute alkartes Qndf
actds . . N . .

Sel tetnS Oor alpy ' _ -
erop O, bUm fnotdy * These are characte;i

Sed "~ by great stabiliby and

tnsolubutty tn wake,
and  gatt gotutions.

They . are  calted Olbuminoiy.
because they are essenticlly , Stmttar to albumtn
ond g lobu ltng.

. t
b B 3

Cotlagen ‘tn- cartttoge . and White. Hbrous Connecfd.e




!‘ L heots and - hoyns,

 keroBn tnh  hatr , hatee

kerating o - readity coluble tn alkaline WP&%

ard  the aldehyde and keto guoups. On hipdmlog
of | glucose and  qo

sacrosSe 9’; wes onge mele cetle

Maetecute of - fuctose.
Hictones ¢ Histones Qe more  Complex

Hveyﬂ drf ‘hos’;.c pr’b\k‘.}nj omdl 'Cont(.l‘ir) | ffa.ytv [0,29&

me‘t;no actd h?sﬁd_ine_ | WV‘ are ',5‘?&16@

than prot Qe

OI_Y‘Ou;ﬁt of
i warer (out insoLqu(B th Qmmoniury %ydwndﬁ
they ’cue nc* r@odny Coqgutaéed bg hea{» they

occar N t{qe globin ‘bf— homoglobcr; :nucleoprpeer

and &n spewmfoz:oa of E‘i&h
profdm‘ma‘ 3 Hw€S€ are mPléS’f O-F | Hne Protems
and contatn about R am&no QCcds ,pfotaminej

are ‘Gound in QSSOCLQHOU w‘tth huC(eCc actd fn
bhe sp“‘er'n%' eells of ceamsn F—ish

. C°"JU9°l'€d pmee ing *

pe

These are .proteirs compased ot Simple . proteing
cqmbmed wotth . fome . . non- plotewn | gubstamces
IKnowon, . 05, prosthetic QroupsS.  they are claisifed
according to  the ha{—uhe of e hon- pmfem
Qmufiﬁ 'DY W’ | pmbheHc gvoups |
(1) NUC leo pmtems these are
with nucteic  ocd.  the pipbein Mmo€ty s USually
o cwiple’  prokein i pipe s plotarmines Ofd His tones
- Nucle oproteins! Q’Hi JrMpovbdh-é ‘CD-MPOuhd! ‘Pound 'n
‘ ‘t;hey ke Qlss Con-

cor;npo wrgds  of procein

the + profoplatm and  huctet

ctetuients  of 'Chromatin |
) Phogpmpvobetm phese are poteins contatning:
ir) organ»c ©combinatlen. 1. phsP

3 & o

pbo.cphrori‘c “acd,



ph’or'cc acid s lnked (o the. . hydroxyl  group’
of certain  Amino; actds ke Seyine tn the pyoteir
ex! (b casein of Mik
¢ivy vitelin of 9y ,
t—héy contaln  about [ o phxxphoruws - phoSpho |
proteinse qm spclrmqlg .s‘olubtf ‘m Waf(‘,} _Ond

ditute actds, but  peadily <Oluble ewven jn diluke

y \ \

ateaites.
(3) Cnlycoprp teins and Hucoprotetns ! these oroteir
oure -compkoseda of Stple: pyotels  and are, come
ined  with  Cavkohgdrates ke r@uco‘po‘__(g‘sacchq%dg
which wne lude .hgatu.ronic acid ahd lChOn‘dYOf:in
sulphates. | :

They are imporkant Cohstitwents Of ‘the groum
cubstance bBE the tonnectHue  tissues and are piesent
th bendons, boner  carvtlibge (Syhoviad - flutd and
nucous Mmerhbrane, -

M) Chromoprotelnst these protetns  conkatn - certatin
heteroeyecl'c LOMpounds M€ Porplrgv_ins Qs the
prosthetie group . the oy phg s »‘co(mlo'me with
tetal glving  ¥1g€  to . coloured pmt;"ths o chromo.
Proteins - TR :
- £xt Haemeglobin  flayoprotetn, cytochiome, chlbvophyll
(5) (tpoprotetns & these are  protetng Qon?ugq(:ed
with * Hpwds - Such:as  Peutyal fat, Pﬁbs,s_kqlip{cb
and  cholestevol , o o
€gy retallo prareirnd ghele. - preteing ,amltam metdu
Qs thetr ',prustjhetic group, A

FerreH;g contatns  Lron, c@'vulopld.fmhm _wnéafm

¢U and cavbonic Onhydrate an enzyme’ Photeln

contatlnsg zZn .
g,



B ,‘ 'E

v .
. pertved protetns o Iial

l

Phese are | proteths  déxived from the Simple

proteins  or  conjugated pmH?nS 4)9 the acH’oh

&f  Qctds o odkalies  oF en'rcdmej tﬁ@y ore Pdeeq
resutitng  £rom mwml to cmw,wbe hgdrolgw ”
P’t‘“f?m’ . bhey \nclude two ﬁ/pes oF dchuattusg |

(M Pr’cmnn.; denvaﬂm Pr’.marg deywativer Jibe regq
protetng  which gue + denaturation products  of

Proteing  of  pidtetng mfuang F1omm the acton
of heat pac&d! & au:alzed oA pyotetq; l:ﬁeg Q.!’e
heat Cooguia bie.

+ (4 secondary dervatives these Oue Ob&aineﬁd'_' a£

‘ @ laker (Stage. of . hydwlysie . - .. |

Extciyprobeoss
(L PPptoney |
G)'Pep’ci&a ATy X
Ly ke ‘°P1€Pe" az Enes *
l:emmar and crterminal of a protein:  the end
ot the - prose'm or ‘Polypeptide cokere H\e OMmtne: -
S group 1 free  In known as - bermunal end - and
thax metno OLc'id whcse cxmmoqrbup 3 Cree ¢ khoon
_OlS g Eeym‘ma! éummo aCld: Sangew's €deonann's: . and

Mg' (.hLOVLde ore the r@aqent wsed &0 "'debefm’\rp
the N-Eerminal &nwm ackds.

\

Poly peptide o 'd

H o
. | ”-N chatn v 1l n o
1 HehN = ‘,1 <. Ay e o B C";’"f‘«—coosk
R, .  H | g'""‘HRq"

N-terminal



t.'he end of the pt’owln_ oV . polypeptide whate ;
Ccu-rbvxqﬂc‘ goup 1§ free. s khown' QS ic-Eermymal
O-M'(;ncac'ld- Hydramzine 15 uwsed  to. detect ¢ the
c»&Cvrﬂ'gn.o‘l am"mo(\md. whtle  Aepresent’ing o protein
- on paper | the N ey minal arninooctd 1S wWYibter
i' prst con the  Legt) and the cHTminal amuoac,
i¢ the (ASE ONC

pepndes of Phqs\ologvcﬂ' LMPOH:OHCQ

————

A

() cnlutat—h‘one Tt 19 Qa H(popade made up  Of
Glla CysS ond cnlq : H. is found N RBC_ ond Q&ftr
‘ ox'd |
pissuwes and  functions ‘(0 Prewnﬁ ox'dation 043

a4 qQroups of many ehtymes.
(by Brodykinin  ond ka[l'tdm these oma Smat] PO‘B’
peptides  containing 9 and 10 amino acds resp.
ectively. - trey ore  foymed by | poutial hydr lysfs
of plosma  prokein due o snake  poiSoning

cvenom).  they are powerful vAsodepressors ahd
iNhibitors of  heart function. Others cue truex;-

din/ gvamicidin, glecagon , insuiin LOXytocin egc.
Ctructure of frobein'-

the structure of Potein can e <Studied undes

Fouer c’lcFEekenf levels of Orqahzzat—ton- PYiomqry |
¥ J

Setondary , tevifary and qQuaternary

Pritnary structure of- prokein

Prervvary smmm of prDLfms refers ko the t—obaf
humber of'  am'ino 0cids Ond  Eheir

that particutar protewn.

N-Erhina | Fw'g Leu HAla - rymingy
A Pired number of amino actds are amanged ina
parbicutar * sequence. the Sequence OF OMtne actdy
- In the protetn determines 1S buotog’wal ole. . 3

..

sequ ehce Zn




i Gl - TheeS——— "[

Prima SHucture diffcrentiabeé © novma | ¥ :
Yy | P Ot(’ir) ﬁ’b
abnovmal  pne. Noyma ! odulf hO(moglnbm (H&q

. 8 Fa ! ar “
o ade Lp b OF 19 N ins i 9 V C hn,m C(JCF)
10 amino octds  GNd Teach p Chagy,

n

S chath  kas

e amtnoactds arrahged tn @ --qgf;(’(?f/ P
h(\( > s - ( « 1 (4 (Jr:((l

tiee 0
secondawwm Of pkoéem

R‘wk‘ff’ cell ’7(7C"n09£06§,h [f/i_)g-)‘

T4 1efcesS 0 th( H,ULS'ting O{: tﬁe ,jo[g’)ept/zd€

s ‘iﬁt‘v.io‘ Pve[ ca! Pcnm tfnrf»e igpe; of

.hflical cHructurer  ore fOund

) Alpha helw
& Beta pleated o & maits i T
‘@) Reverse turn.

(Y Alpha Pelix. & means the Arct and the Stiuctur

desciceed - below as the  EiISE amveong the "heliq)
gHuctures o' be ' NScovered , bHence khown o

atpha  ro) helix . the’ S’Ot£€nf Fﬁ’ai—um ofF th,;

Structure : ore (g Und?’y

¥ ttere the polypeptide e fuisted oY (colled fo
form o Hight  handed helical Sﬁfuc«twre |

X the dwtance betueeh cach m;n of ff‘)f col |
s 544

* There are ¢ am'tnooc‘tdc p@y ‘tu/m

K Tthe 'R! growp are  Seen profiu;dlng ot Of
thve Herrx. |

* The ore 1:’)61/(1 clhas
0 by droger bondling , WH

**‘f hvd't’?e” O‘F T oy, COMbLe, (oreh o

of (o gyoup. of the. , Lth e acid beh%nd%

¥ pure A- helix S’i’ruc-l:ﬂre S oge
P | i hous prouﬁé’”
‘ S 4



te. keratin. 0 R

: o
Lok O
C) D C,) |
¢ ) ; ,\n(/’
" b it c

| R M | |
2. peto pteal'fld g P Means  the second i and ' the

structure. - descrioed  below s  the Setond dis-
covery . Qfter X .. helix. Hwe Salient featwres of
thts structure. ore. v ' |

¥ tlere the  chaw £ not heltcal’ but Zig-Zag

¥ The chistance " between each gurn ¢ 1g4°

¥ Polypeptide  chains are  ananged Cde by Side

tn the fom of pleats.

* There s inker ~Chain hydvregen  bonding ketcw-
een the chatne and each peptide roUp  par -
Hctpates jn hydrogen  bonding .

¥ The chatls are anti-paralte! +¢o. each Other
5 _Reverse turn'  folds  bact on  YtSeIf  in foue) -

- 8¢ dwection of tHhe chain.
- Tertiory gtructure of proteths




S e e B 1. [ o B o R B L e e e e ;, }
The hetical Hformm of paypeptide folkls o -

. dat oy other conn.
Spherical globulay , €lipSot e

- tevtiary o4 FUCtupp
; ’ calted {he &
tion  ,cohtch U

proteins.

(1) Hydrogen bonds' Formed  between hgdroger, Oy
an electro hegative  lom  Itke  orygep oy hur'03c'>
in the 'R Qroup of  OMmino actds,

(2) Tonic tEcracefons & Formed betuee Actdye
(Qluterwic and aSPct,)-Hc) ard  bacSic Carg;m”f’,lyﬁng
©)  histidine ] cmino actds .

) DiISUtlphtde bonds . Thts
betioeern the

iS o Strong  Bordl  foymey
S.ulphahydryl groups  of two Coseeis,
Mo actds .

) HydvOphobie. - trteroctions . erpe R 1

QVOUES OF the
hydio phobic AMINOACIS - @ggreqgubc: bOGEhEr [n 4he

centge away  £om  asiter . thereby « celelep
foxe of attvaction betcoeen each:
a torce of . repulsion  fromn the

'z‘r;g a

LR ouUp ‘apy
water ong Fhége
Ierophomie. (n el Oclon,




Quaternary Structure of - prokcing:

Quatcrnary  <tfucture ¢ erhibited by oligomeyic
proterns . | N AL
Olfgomelic pvoteins t. Qre  those Which hate +o &y

more  pogpeptide  cha'ing .
Quaterhary structure refevs to lhe tgpe of amn-

angement of the polypeptides  ts on oligoeric
Protetn., thes€  polypeptides are held tog etfher =93
Ctther hydrgen konds | tonic konds oy vander Luall
Forces  eg. Heamoglobin has  four palypeptide
Chatns  wahich . owe avrahged 1h ' pavticalar Cashios,
that s refeied  to  the Quaternary - gtructupe of
hemoglobin. . these are ppade wp' of  Four  polg-
Pepride | chatns,  {wo. of which are ok (R 3y
and, the other two are B (B2 By) -the two "
alpha ‘VCho'm,s - are -OppcSite’ tO each Other ond od-
JOCENt to each  Br chatn. the 'k Chathi and the B
-c‘\-a‘i'r;s Qre  |fnked together by falt | byidges . "




& 2RI f T —

- Hon. | re‘la{—ionsﬁ.',p ‘n Pro ‘4 ,
SHucture - Func \ ! h N Proge; t

plays  Q vital tote tn u’onypoyg

Hemoglobtn - |
the  lungs 10 the  PeVippherg By
: -

. carbon drovide  Crom s

oxgygen  {1om

and trans port. exf

> 5 o '
lo the ungs: 1here Okt three t gpes

h @M obin -

(D adutt hemoglobin (HbA] has 22 B “Choins,
cFoeial arrdheancgobin Ctri F) oS 242y chgy,.
(Hinor odult "hem“ﬂobih-(kfb/“i) has ”\23650565,

The - hutmber Of © QMtho Qs 0 A Chalng i
[Qr omtnoacids cand  the other chatns. B ’\69’500'@
have l4yé ‘aminoactds - the quaternory S;{PW'CE‘(UP
of homeglobiny  creakes » ot cality E‘rfy' etween ke
tehomer in which 2.3, diphosphoglicerate ¢ D'
o BPa) IS presertt "Eow'h‘c‘ng-' a sat¢ bYL'd'g;e With
bhe - omino: beyminak OF Brchotn Mhat bty
the  heémoglobln  10Wering the Offintty o DXQQ‘C’O'.

In the dtungs’, the parttal v pressuss of oxygen
IS bigh (hich pesutds in birding of 0, O one o
bhe  chotns of it thereby Fuptuwing t+he g b3ege,
betiseen the fouy  Subuntds . Tubgequent Oxygen
binding (Sigmeid Curve  of Hb-o, QSoctation) is Facil-
rated by rupture of the g¢qpe bvdge attering
secondary, tevthawy ond Quaternary  structure;
atowng  rotation of One o | B subunit wWith respect
t0 anotheY o | B chain

In the peripheral Hissues , o, bingg i a.-
od- OMMOgruUp. of the GMino termtnas poug s

tomeysyon  from  pcstélve  bo hegative charge LRI

F&COUXS galt bvidge y— ok | e - 1



eptde  Chains  with  Feturn  to the dfoky dsils

(1- staec ) - release (.,f, oxggen o k.

phen o pHSOn take off on a tight, the
aevoplane SIOwiq ViSES  &n Ol bade hoxutegng in

lower{ng of ({ he 0, temgwon due to Lotk Oy~
enation of Hb ¢ not PeStble . Thus  the pevsey,
feels  hypoxic e bt iﬁt“ Phg Sco((l\)i(of mrrhéhmm

of the lody Starts dc—*cr@aﬁng the pmducétono-{

DPGL, due to Wuh' ch Hb can L'ind  the O‘(gg‘en
eveh ot (olek pressure ‘of oxygen

Non protein aminsacids:
Giroumicidin’ | | -

Citamicidin. s oo -type of Clnt_’:bipﬁc that i ((eyh&{
from  the soil  kackerium  Becillus  kvevis.
Grrarviic tdin U;JOYI:S foy *
- Y/ Forming channels in ‘bocI:eVchI cell mem brarles
leading  to. thanges  in Ton P‘Ermeabth_bv and

dis ruption oP celtutar prDceSSES
(@) Tnhibiting cetfwall Synthesis in bactena,
Cé)z:neeracfchg wtth bacte ral membvanercaUS‘”Q
leakage of tfltutar contents and ‘Utimately eading
to cell’ death, = e ’

Cramicidin s effective  Agatnst arange of gram
Tpositie . bacteria Lne tuding :

) Staphylococeus * Qureys

D Bactilus anthrccis

(® clostridium ‘PeEIEingens

However  t I3 not  e'ffective agatnst ‘ Cnrcirnfne@
tive bacteya »such o E-coly, due t0 thef, outer
membrane  strucbure . |

Giramictdin  hos been wsed th varous appl tcattoy




F:.«ﬁ SRR R
] :“'W; R

Unig-tv . _Nuctere & ctd,_s and Vikaming all

B

|

|

P%

) Lk)elgm w(fﬁ

Lice mef'ms ‘
of [SYelz] molt(cnmr

as 1heir l’l"l’?af‘”‘? n,u’uts A/c,ut* QJ OL"
My,

Lerds are  the repeating unttS of ootene.
contatn carkon /'hgdvogen 1 Orygen

Phogphowou.s .
+wO krnds oF rrech: Nuc[e‘c oty

id (DNA)

ersS

huctetc Q¢ &S
N trogen and
There oure

) Deoxyribo nucle'tc QA

cy) Ribonucleic actd (RNAY
62 DNA fou-rd matnly 0 the

whercas nost - ot the
celt cytopasm ond a litte

Cetr ucteus RNP’, c,qo'[,‘) |
ys  present 0 the ‘
cLoy) 0 the nucteolu,s.
Upon hgdm“dsﬁ i’he fcuc huctetc oLch_; c,[g[ds
cornfzanen&s* ‘,
ct) Phosphoyec actd
te) a pentose SUQQr e
(3 nebrogenous  boses.

gFructure of Niete ere




SRS T e e e
|
POl
rmers - which  OWWr in . eveny  tung cell. they  aee
discovered by ' Mieschey ' tn 1969 in Fish ' spevpy
cells - thew mawn funcHon ¢ storage and tran.

Nucleic -acids are  bigh' paoleculay Lt GhE

sritsion of genetic 4 formation
() Deoxyribe nucteic actd comm"

T watson and = .(Vick [ororosed o Mocke |
for explaining the structure of DNA  molecole

Stryuctare of pNA |
ct) bnAa s the chemtcal &as'is c(-hefd“__g

(2) DNA S cOomposed Of four deoxyr"(bohuccﬁot{de_p
deoxyQdeny(ate . deoxygund(qte ' deoxgcye’(dg locke
ard  deaxy thgreidylate.

(e) these Lnits Qare  (comeiney through s!_ycot
Phosphodiester  ionds Eo polgyme rise (‘nt'q a (ong
chain . ‘ | S

Q) the nNnucteotide s Formed &y o CoOMb'ination o
base t+ sugar + phoiphoYic acid . the T - hychoygl
of orne Sugar iS (Ovbined ¢o the ! - by dyorys
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Structure of enzymes

Enzymes

R

Complex or holoenzymes (protein part

and nonprotein part - cofactor)

e

Apoenzyme (protein

Cofactor

\

Simple (only protein)

part) / \

Prosthetic groups

-usually small inorganic
molecule or atom;

-usually tightly bound to
apoenzyme

Coenzyme
-large organic
molecule

-loosely bound to
apoenzyme
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Enzyme Inhibition

Definition:
Any substance that decreases the velocity of an
enzyme catalysed reaction.

Types of Inhibition:
1. Competitive inhibition
2. Non competitive inhibition
3. Allosteric inhibition
4. Suicide inhibition

.




Non Competitive Inhibition (Irreversible Inhibition)

1.Heavy metals (mercury, lead, silver etc) bind
covalently to - SH grnups in the active site of the
enzyme. They bind irreversibly they are highly toxic

E - SH + Hg?* ES —— Hg?*+ H*

Eg: delta ALA ., Porphobilinogen
ALA dehydratase - Lead

Proto porphyrin IX Heme

Femchelatase - Lead

I 2. Cyto chrome C oxidase inhibited by cyanide



Types of inhibition

In competitive inhibition a molecule very close in shape
to the true substrate competes for the active site of the
enzyme. This means less enzyme is available to act on the
actual substrate and the reaction 1s slowed down.

Competitive inhibition is reversible

Tip - You can tell if an enzyme is competitive by
changing the concentration of the substrate .

Explanation - Rate of reaction can be increased by adding more of the
substrate so that the enzyme is more likely to collide with correct
substrate molecule.

A common mechanism for controlling the rate of enzyme reactions
in cells uses end products which compete with the substrate for
active sites. This is called ‘End Product Inhibition’ and is a special
example of competitive inhibition



B. Non-competitive Inhibition
(Irreversible) (cont.)

* types of inhibitions is shown in Table 5.6. Examples are:
iia. Cyanide inhibits cytochrome oxidase.

iib. Fluoride will remove magnesium and manganeseions and so will inhibit
the enzyme, enolase, and consequently the glycolysis.

iic. lodoacetate would inhibit enzymes having-SH group in their active
centers.

iid. BAL (British Anti Lewisite; dimercaprol) is used as an antidote for heavy
metal poisoning.

The heavy metals act as enzyme poisons by reacting with the SH group.

BAL has several SH groups with which the heavy metal ions can react and
thereby their poisonous effects are reduced
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