Introducton :

Biomolecudes  axe the o¥ganic ctompound
whith fosm the basic of Ufe ie these puidd WP
the ﬁiving pydtem and wesponsible foy Hheix qyowth
and  mafnience ‘ N
The Sequente that yelates biomolecule o biving oxganis s

Biomolectdes — Oxgandﬂs — Cellle — Tiscuer —+0vqang — livivg
ovjaru'.cm
* LWlY\S dybteme ave made wp o vaxioul complex
biomolecules Like cavioohudrole , pyoteing, nuclelc audg,

bipids e’k'Pyomfn; and Cavbolwdyates are eScenkad
Constituents  q  Our food.

. = In adeikon, some alodle molecules
aﬂme Vit meng qwd minexal Salts olgo ploawy an
(mpostant wole w the {unchon 4 msgam"srrw

Amino Adds & Proteine

The compounds contadnlng amino group C—[‘(l—{,) and
Cborylic guoup (-Coow) ave colled amuno adds.

BEN—C—C-OH ko
Amino | Carboxyl a¥ Y qup
Group - Group

Side

Chain

h
> except glyeine (up ¢~ CO0K), others ave ophicatly
ockive I makure



¥ Classificakon of amino acids =

008 A - amino addc debending upon e posidion ¢
—NHy, with vespetk to  —COOH Gyoup.

- Neukal, having one -NH, and one —COOR qyoup.

¢ N —;— COoK Cgltpuene)
H
o Rddic, {/\avfna one ~NR, and two ~COOH  gyoup,
' NH ‘
CgHOOC-(}g —&-Jcoow ¢ Asparfic Aud)
H
- Basic, %av('ng two oy mose —NH, and one -(ook [T

e TH" 0
3’ llN - (Cl—fz)q_- E.‘._ COOH C Lt(Sm&)

x Essential and Neon - Escential Amino Acdc®

Those amino adds whith can be Aynthecized by
ouy bvody axe KnOwn 0o oA _eccenhal gmino acid,

while which cantt be Ay nthesized
by ouy body 40 must be 4ubplied thvough Oux
cuet are colled escentad awming audy.
Essential ConditionaI.Iy Non-Essential
Non-Essential

Histidine Arginine Alanine
Isoleucine Asparagine Asparatate
Leucine Glutamine Cysteine
Methionine Glycine Glutamate




‘Conftgurakion of x-amino auds o

OOH
SR

R (L -amne agd) R (¢D-amino au'd)
(N#, on LKS) CNR, on RHs)

- Natuxalliy o‘caqﬁ»n X- amind acide Qwe L—amfnq audy
D-amino auds “occuy W Abme ank bioHce and
backeyied el wall .

Zwitter ion: when a pwolon jo miqrakd fsom cavpoxy!

Qyowp to amino Guoup, a dued Ton is fovmed
qnd Hus Adual [on b called zwtiey 100

basic acidic

group H group H
| I | I
H,N — C— COOH - *H,N—C—C00"
N_/ |
RN R
amino acid zwitterion

ctric Yoint (0 ,
Tsoelectric Yoint (9F) wier im, which b
clechically weulal can onwy exist at a gpecifre
ot  that pH 1o called 1s0elechvic oot
whith ©  diffevent for ald amino adde.
S leucie  pR=£0
oT o hygintne  pi = (0-&



Structure ot amino acids

o K
R < NH - CH ~C00"
HN -ch-coo- | as anion Chigher p")
Zuwitter A0V ; ‘R
Cisoelechic fooint) ~ we RN - CH—COOH

< ac calion ¢ Jow pH)

Pobkide, = peplides axve conden bahoh paducks 4.

- .
Fwo 0% Mmose - aMino auds

f‘ : Rl
AN = CH-COOH + A N~ CH ~COOH s HN=CH £ C - NHCrt-COOIf
O dijpepHde.

_L-NH- dn Aenown Qo pelohide  Dinkage 0% pebhide bond.

> & melecudes 4 «-amino add  fosm dipebhide
2 Moleccles o o(-Aminp acd " foam  fiipephde.
~r Tipeptide oo only one pephde bond.
Mipephide oo only 4o lebhde bond.

?olt{belokde * Condendahon bmdud: a@ many amiro qcid
(% 10000) {» kyown oo poly beptide and thoge
boly bebtide (phith have molecwday mags above
tan (6600 U axve called bwteing,

'fm dhey ave lwear polymen X-Amino
acid.




Str- of Proteing:

Q '
1.) Pni maxy Chucture Tt (bfy,,bu{ veveals the Aeguenc

aj) Qwno acda.

2) Secondaw Shucttere o~ helix Sk maim kauned by H-Bo
ox B- pleaked &heak gk Lhen R dmold

3) Texkawy Shsuchuxe . T folding and Aubpeximposition

4 PoMbebhde chains goyme a~ Compact globulax Ahabe,
tevimed o tevhayy  She
Tt i Stabilisd by covalent, ionic, h-Bond
and disulphide bovds.

) Quatexnavy Sheuttuve: e precise axvangement 9
conchtuent,

-Clmiycah'on on the Basis of Hydyolysic

Simple Protein - Loch Siv'e OV]L&{ x~Qmyho aud U-bOPI
Vydvoly ¢ic e aldbumin

Conjugated ?rotem: Tete prokeins giwe A-amina atid and
non pyoteen paxt, caled procHhehe 9roufp

Protein Prosthehe Qo
Metalloproteins Metal ions ( Zn** Fe’* Cu**)
Haemoproteins Haeme group
Glycoproteins Carbohydrates
Lipoproteins Lipid
Nucleoproteins Nucleic acid (DNA, RNA)




Pexived Poteins
These ave obtained by pashad uydilysis
d bimple ox conjugated Protein.

[ Poteine — Poteotee — Peptones — ly pepticles ]

On the Basis of Molecwlay Shabe
|

Fib¥ous Profein

GLOBULAR
Do not have a tertiary structure. Have tertiary structure. Quaternary may

or may not be present

Long fibres or sheets in shape. Spherical in shape
Insoluble in water Dissolve in water to form colloidal
solution

The length of polypeptide chain may The length of polypeptide chain is always
vary in two samples of the same fibrous |identical in two samples of the same
protein globular protein.

eg. Keratins, collagen, elastin and Egg albumin, serum globulin etc.
fibroin.

PB’I'YY)OW shr- o Proteine :

move  poly peptide  chaing
> each bolybeplide m a brotein hag amino actds

[tnked with each othey m q sbeublc, de@qencc and
ik is dnic sequence 9 amino aude tat s card

to be e 47 ch 4 that pitein

Pyoteine m ewy have onhe oy



Any change m thho (° ghe

(e the gequence

d, amino aud cveals a differert protein

rimary

P

Secondayy Shructuve of froteins

.
.

The  Aecondayy Sty

o bpvolteing hefers 1o the Ahabe v winth a lo\ng

popephde chaim can exict
ey awe found to

Aypen o St
- helfx sh-

mMost  Commen ways

aHelix Bsheet W whith a poybe

exict wm two diffewent

B-bleated gheok <k

In Hus sk all pephde
chaing Qve Stsetched

-phde cham fosm |out to neay Ly
all possible R-Bond | maximum extenston
by twishrg ko and then loid side
a viohk fanded | by side ave hed
with the -Nf- alj'uoup - Gond.
4 eath @mino aud vesidue
7 o N H b
lertavy sh 4 Poteins: teskitny s 4 prokeins

vepraents overald pllng 4 oY pephde Chaiv i.e
Auvther  folding of the cecondary Shiucture

Tt

qivep yise %o K wmojoy molecud ax

Shahpo e Febyous and (lobuday

The man
the 2° and 3° Sly.

Usul pride  Linkage , Nan - dex W
{mw 06 attzothon.

{orvees which Atabilize
d, brotei

ng Qré H- Ronelp,
aal and elechogfahc



R
STRUCTURE Come 0}) He protein are

compoged” 4 190 ox WOYE
ol pephde chaine xefersed
tr ac Sul . unift

The «&pahald @wange -

-menk 4 tiece  ubunils
Wt yelpedt 4o each

Denatuvatkion of Proteing

oy lhics The lovocees 4hal chavgey #he

2-D cher 4 Mahve pwitus %
called  denatrsakion 4 pyoteing.

T+ Cawn be (Caused

by change i pH, chavge i tewb.
; addution o elechlyte , adalihiam
o Solvent QiRe watey, alcohol, acefone.

Nucleic ACdS: G,. ave the polymens which ave
lovepaved by Nucleohde alto denown o2 polyuckohde

q wucleoHde coviteun...
%) Penjoce {ugay  ¥) Nihogencous *) Pho clphatke

Rase Jroub
. P(’H{'DSG SU-SOZI : 5 (aypoV buﬁdb’ Qarter YihoCe O
deo Xg hepose HOgHZ/O\OH HOgHQ/O OH

4C H H ,Ci
((not contaln N2z w iNE_2
O X4 gen at oH M OH OH
gnd yJD Cthon ) Deoxyribose Ribose



Ni+r0jeneous Base

Purine

—Mderﬁ?e
> Guanine

Two H-Bonde aye
while Mree Audgen

¢ LG CC=0)

}ofesewl' betweev

Pyrimidine
= My ming

- Uyac'd

e G{J?DSWIQ

ALT CA=T)
bonep arxe precent ‘vetweew

DNA [RNA

It is double stranded
nucleic acid.

It is single stranded
nucleic acid.

It contains deoxyribise|lt contains ribose

sugar. sugar.

= DNA vs RNZ

DEOXYRIBONVCLEIC ACID RIBONVCLEIC Ac\D

It contains Thymine
(T) as a nitrogenous
base.

It contains Uracil (U)
instead of Thymine.

It is the genetic and
hereditary material of

the cells. synthesis of

lItis involved in

BASE PAIR

R
| SINGLE
| NUCLEOBASE

proteins.

| et )

It is present in the It islpresen;cjin both | - NUCLEOBASES B
nucleus of the cells. [ 1oo omo @n
cytoplasm.
St¥uctuye o D-N-A .
It congisk 0 polypucleokde
chadne, each cha M 4oy a

— =Adenine
1 = Thymine
3 = Cytosine

= = Guanine

|:| = Phosphate

backbone

Y\%N' handed Nelias g\olral
Wiy +en baser in one un 4
e  spival

The two chedng caUJ
to doube helix and yun m
O Ppo ctte cixechon. Thete ave

held togethes by A- z:lomo(%:~



Types of RNA

1) Messangey RNA (M- RNMIt psoduted fn e
nucleue and  caxyies m{pxmahom fox the AyMNhedis
UL pyotelw.,
oi-)'ﬁ’an%er RNA Tt b found m cyboplasm. T Lundho
v t collect qmino acidy {p’vm WWP'GSM Tox
pytein ynthesrs .
2,) Ribosomal RNA (- KNA)

™e poovide Sike
pyotein - Synhegic b o

Funchons of Nuclete fed

" Divedk the &ynthesic - protey
s Gandger the Genehe  infotmahons.

2 Reblicakon :- -

duplicate.
aQ
2flenblale, v yeane pattern , in the pyotess d ¥ eplicahon
4 DNA, the pavent ghand sesves a0 Htmplake.
Gere The poshon ofF DNA cam(:’\og ‘éoxmahon abouk
a  specific prottin lo called gene.

Genehe Code: 4, yelahon between Hae armine add
and +he e pucleohde Hipler 1o Called
genehe code.

Codong e nucleoHde baser v RNA 6umhg.4
m Swu‘b% thyee CMb‘@'f‘) 12 Codjr\g army ho

A
AC% thege baser tribleks ase called codor,

t {8 a |procese W which @ molecule can



Carbohydyates
GrROTHAFS these are ophcally achve oy hwdyo-

“xy aldehwydes,  KRelomer  of +he pubatance whith
qie Hhese on hydwdlysic are called  avoohydiats.

Genered formula C;(H&O)g
Clagsi fication on +he basis ¢ tudadlysrs

< Monosocchasidee ~ can viot be dwdilysed furthes <3 c‘%ﬁﬁ&e

' 01ig0 Sacchaides - give g0 molecules 94 movosacchaxdes
| €9 Glutese , Fyuctose
- Blysacchaxdes - gi, large wo. 4 mone saccharndes
e.q Staxch, Celluloge

- Prepavahon of Glucoge :

from Sucyoge

Rt
CaR,, 0y R0 —— GHEO, + (cHO,
glucose fruchose

from Starth )
(Cﬁ H(sog>y‘+ nH‘lO ‘H_ﬂ 4 C(,H[,[Oé 3“&0&‘6
— CHO < one alddwde §xul

1 . o leaho
(CRoH) 4 < Fouy 27 0deol |
\

CHJDH 4L bheé 4° alcohol

D- Gluceyaldehyde L~ Glycevalddwde
cyr9 (HO
n——oH rO—— K
Cr,0R (W,0H

@) meara o1 imRHS  (© Meawm OH i LH



Str- 9 Glucose
Haworth Projection
(o) H (o)

H CH,OH CH,OH
N\ _/ \\c/
] H I o H H | o OH
H ——— OH HO —— .
H ——— OH HO —|— H
H —— OH HO —— H OH OH OH H
CH,OH CH,OH H OH H OH

D- Glucose L- Glucose a-D-Glucopyranose B-D-Glucopyranose

Str. of fyuctpse: ¢ ™e G O known Qs QNomexic carboy\}

and e Comdotindy ave called anomer
aworth Projection

Fischer Projection

Fructose Fructose
CH,OH CH,OH  CH,OH = cHoH CHOHM — oH
— — O
H HO
HO —— H H —— OH o HO
H —— OH HO —— H
H —— OH HO —— H H OH it CH,OH
CH,OH CH,OH OH H OH H
D- Fructose L- Fructose a-D-Fructofuranose B-D-Fructofuranose
: o) 14 . NI
Six membered cyclic ving Five membexed (yclrc ying

“O0

Pyran  Furan

Redudng Sugay Noy Reduu'ng Sugas

Pree  Aldagdit oY + Do et have any  fee
ECKC{—D:%*( Gyoulp aldd'\‘[dxc oy Kkelonic qyoub.

‘Reduce fenling Sot - Povet reduce dollens

ox Tollews Reagent Reagenk and Fehlivg Sol”
S Malkoce 4 Fruckoge e g Sucxvse



Chemical Properkies of Glucose

) CHO

( cIHoH)q_
|
CI’[QOR

CHO
)

Aceche

|
(ClHoHL,_ + (0] %—)

Anydride,

CHO
1 (!
(cH-0-C-cHy)
| 0 +
CH&"O-C“CHJ

Gluwose Yenig acelale
coort

1
(croH),  Glyconde
|

0 .
CH,OR ¥ CH,OH aud
?Ho HND Coon
©)  (CHoR), 5 (CHOH)4 50““325
(
(R, 6H
CH,0R ?
i g
3 Cluo CHy . cluo CH
T _ |
(CHoR), — (e, (CHoM, LA (Chot),
l | l I
CH,OR CHy CH,OH (1,0
L h- Hexane L Glycoxine
KO
! \ (N
) EHO LM i AR
(lHOHq_ > (CIHOH)q_ Cyane hydain
CHyoH CHoR
@mfa@ Wwhen either of the ftoo foxme 4 glulose

b duscolved

waler, wexe ) a < bonfaneo u

chan3e i specigic yotahon &l the equilibsiym
value 4« ¢cace qnis b fonown as mutarvotakon



K- D(+) qlucdie ;—\_ECWUD”OWW —_ B-D (luose

(- S° M ffuhe +1q.$°
- Importance of (arbohdyate

. (aYbolwdrakty ave essenhod ¥ Ufe m bath plants and
° ThU{ qre YYla.jM poxhon ’b ouy food . ot

I _Cavbonra}ef are used as Stovage molecule as Staxdh
m plank and  glycwgen m  animal,
* (el weld d backena and blants v vde wp 9 cdluloge

- Honey has been used fps o long Hme ac an ngfant
Aourle a{) eNnehgey

° EPIMETS v onosacchavide dl’ﬂer\wg in congiguvaton ot
a carbon other Hhan anemeyic caybon are called epimers
¢9 Jlucose and Jalactose differ m  confy quvahon af (4,

he nce Ca“ue& ep’meﬂ - D-glucose and D-galactose are epimeric at carbon-4
H\C¢O H\C¢O
H—+—OH H——O0H
HO——H HO——H
H——0OH = Only one chiral » HO—1—H
H——OH center with H——OH
CH,OH

different CHon

D-Glucose D-Galactose

Sugqv: and NOh«SuﬂaU
* mono Saccharides and  Oligosacchasides havm(? Sweek
taste , Soluble w water ase knowy as (SugQus

- folysacchider which arve Mgoluble # wader and ot
Sweet wm fage Ave Knowv ay M- SUPQrs



