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Biomolecules

 Allcells,tissueandorgansarecomposed

ofchemicalthatoccursindifferent

proportionincell.

 Chemicalcompositionoflivingtissuecan

beanalysis'byphysicalprocessbygivenin

procedure.

 Theanalysisofacidsolublecompound

showthousandoforganiccompoundwhich

showpresenceofinorganiccompoundlike

sulphate,phosphateetc.



 Thebiomoleculespresentinacellform a

cellularpoolthatconsistofconsistof

organic(i.e.carbohydrate,protein,fatand

nucleicacid)andinorganiccompound(i.e.

salts,minerals,ionsandwater).

 Onthebasisofmolecularweightoforganic

moleculesdifferentiateinto:

1.Micro-molecules(i.e.lowmolecularweight

andformedbybasicelementslikeC,O,N).

Example:carbohydratesaturatedof

unsaturatedfattyacids,nucleotidesandamino

acid.

2.Macromolecules(i.e.havehighmolecular

weightformedbypolymerizationoflarge

moleculesofmicro-molecules).

Example:Polysaccharides,lipids,proteins,

DNA,RNA

AminoAcid

 Itisthebasicunitofproteinthathaveone

acidiccarboxylicgroup(-COOH)andone

basicaminoacid(-NH2).

 Itshowthephysicalproperty(i.e.colourless,

crystallinesolids)andchemicalproperties

(i.e.solubleinwaterandinsolublein

inorganicsolvents).

 Aminoacidcanbearomaticinnature.

Example:Tyrosine,Phenylalanineand

Tryphtophan.

 Aminoacidshaveanionisablenatureof

amino(-NH2)andcarboxylgroup(-COOH)

hencestructureofaminoacidchangein

solutionofdifferentpH.InwhichBshow

thezwitterionicform

 DependingonthekindofRgrouporalkyl

grouppresentorbasedonthenumberof

aminoandcarboxylgrouppresentprR

group(i.e.alkylchain),aminoacidcouldbe

acidic,basicorneutral.

Acidicamino

acid

Neutralacids Basicamino

acid

Havemorethan

onecarboxylic

group

Haveonlyone

acidicandone

basicgroup

Havemore

thanonebasic

group



Glycine

Valine

Phenylalanine Histidine

Arginine

FormationofPeptideBond

 Whenacarboxylgroup(-COOH)ofone

aminoacidreactswithanaminogroup(-

NH2)ofotheraminoacidthenapeptide

bond(-CO-NH)isformedwiththeremoval

ofawatermolecules.

TypesofAminoAcid

 Dependingonavailabilityofaminoacidand

theirsourcesaminoacidaretwotype:

1.Non-essentialAminoAcid

2.EssentialaminoAcid

Non–essentialamino

acid

Essentialaminoacid

Theyarenotrequirein

diet

Theymustbeobtained

from thediet

Itcanbesynthesisby

body

Itcannotbesynthesisby

thebody

Example:

GlutamicAcid

Glycine

AsparticAcid

Alanine

Example:

Isoleucine

Leucine

Threonine

Valine

FunctionofAminoAcid

 Makebuildingblockofproteins.

 Specificaminoacidareconvertinto

biologicallyactivecompoundlike:

1.Tyroxine------------Hormone–thyroxinand

adernaline----pigmentmelanin

2.Glycine-------------Heam partofhemoglobin

3.Tryptophan---------vitaminnicotinamide,

planthormoneindole–3-aceticacid.

 Convertintoglucoseaftertheremovalof

aminogroupandcarbonchain.

 Form biologicallyactiveamineslike

histamineonremovingthecarboxylgroup.

Lipid

 Itform heterogeneousgroupbutmadeof



Carbon,HydrogenandOxygen.

 Thenumberofoxygenatom isverysmall

ascomparetocarbonatom sotheyneed

largeamountofoxygenfortheiroxidation

toreleaseenergy.

 Itisinsolubleinwaterbutsolubleinorganic

solventlike-acetone,etherandalcoholetc.

 Itcouldbe–

1.Simplefattyacid:inthiscarboxylic

groupisattachedtoalkylgroup(R).

Example:Palmiticacid(16C)Arachidonicacid

(20C)

2.Glycerol:itisalsocalled

trihydroxypropane

3.Esteroffattyacidsandglycerol:Inthis

fattyacidarejoinedwithglycerolandalso

calledfatoroildependingupontheirboiling

point.

TypesofFattyacid

UnsaturatedFattyAcid SaturatedFatty

Acid

-Itcontainoneormore

doublebondsbetweenthe

carbonatoms

-Donothaveany

doublebond

betweenthecarbon

atoms.

 Meltatamuchlower

temperature

Example:

1.OleicAcid

CH3(CH2)7CH=CH(CH2)7

COOH

2.Linoleicacid

CH3(CH2)4

CH=CH(CH2)CH=CH(CH2)7

COOH

3.Linolenicacid

CH3CH2CH=CHCH2CH=CHCH

2CH=CH(CH2)7COOH

- Meltat

higher

temperature

Example:

1.Palmiticacid

CH3(CH2)14COOH

2.Stericacid

CH3(CH2)16COOH

Majorcategoriesoflipids

A.SimpleLipids:

 Theyareestersoffattyacidandglycerol.

 Itcouldbefats,oilsorwaxes.



1.Fat:

1.Theseareesteroffattyacidandglycerol.

2.Inthiseachmoleculesofglycerolreactwith

threemoleculesoffattyacids.

3.Dependinguponthenumberoffattyacids

attachedtheycouldbe

I. Monoglyceride(i.e.onemoleculesof

glycerol+onemoleculesoffattyacid),

II. Diglyceride(i.e.onemoleculesoffattyacid

+Twomoleculesoffattyacid),

III. Triglycerides(i.e.onemoleculesofglycerol

+threemoleculesoffattyacid).

2.Oils:

 Thesearefatswhicharerichinunsaturated

fattyacidsduetopresenceofunsaturated

fattyaciditisrecommendedbyphysicians

towhom sufferingfrom highblood

cholesterol.

3.waxes:

 Ithaseatersoflongchainfattyacidand

longchainofalcoholsotherthanglycerol

andform protectiveinfunctionsandform

waterinsolublecoatingsonhairandskinof

animals,onstem,leavesandfruitsofplants.

B.CompoundLipids:

1.Glycolipids:

 Itformedbytheassociationoflipidswith

carbohydratesmoleculesandtheseare

foundsinmembranes.

Carbohydrate+Lipid

2. Phospholipids:

 Thesearelipidcontainingphosphategroup

andfoundincellmembranewithhaving

attachmentofcholinegroup.



Phosphoricacid+Lipid

3. Lipoprotein:

Protein+Lipid

C.Derivedlipids:

1. Steroids:

 Itcomposedoffusedhydrocarbonrings

andlonghydrocarbonchain

Example:Cholesterol,Diosgenin

DisadvantageofCholesterol:

 Itcreateabnormalthickeningsofwallsof

arterieswhichraisethebloodpressure

AdvantageofCholesterol:

 Itcanwardoffbacterialdiseases(duto

highdensitylipoprotein).

 Bilesalts(i.e.modifiedforof

cholesterol).OntheexposureofUVlight

changetovitaminD(i.e.necessaryforbone

growth)

FunctionofLipids

1. Fats:

 Actasstorageproductsinanimalsand

plants.

 Providenourishmentforembryoduring

germination.

 Minimizeheatlossinanimalsasitformsa

layerbeneaththeskin.

 Actascushiontoabsorbmechanical



impacts.

2. Oil:

 Storedinadipocytesinanimals.

3. Waxes:

 Useaswaterproofingmaterialinanimals

andplants.

4.Phospholipids:

 Constituteofmembranes.

Example:Lecithin

5. Glycolipids:

 Italsoformscomponentsofcellmembrane

andmyelinofnervecells.

NucleicAcid

 Itismacromoleculethatfoundintheacid

insolublefractionofthecell.

 Nucleosideisthebuildingblockof

nucleotide.

 Itismadeupof

Phosphoric

Acid

Pentosesugar NitrogenousBase

FormationofNucleotides

 Asnucleosideisbuildingblockof

nucleotidewhichisformedycombination

ofsugarandabase.

 Dependinguponthepentosesugar(ribose

ordeoxyribose)presentnucleosidecouldbe

ribonucleosidesordeoxyribonucleosides.



 Nucleotideisformedbyacombinationofa

sugar,abase,andphosphoricacid.

 Dependinguponthetypeoffribosesugar

presentnuleotidenucleotidecouldberibose

nucleotidesordeoxyribosnucleotides.

 Dependinguponthenumberofphosphate

grouppresentnucleotidecouldbemono,di

ortriphosphateofnucleoside.

KindofDeoxyribonucleotides

Nitrogenous

Base

Deoxyribo-

nucleosid

e

Deoxyribo-

nucleotide

Abbreviatio

n

Adenine(A) Deoxyade

nosine

Deoxyadenylic

Acid

dAMP

Guanine(G) Deoxygua

nosine

mono-

phosphate

Deoxyguanylic

acid

dGMP

Cytosine(C) Deoxycytid

inemono-

phosphate

Deoxycytidylic

acid

dCMP

Thymine(T) Thymidine

mono-

phosphate

Thymidylic

acid

dTMP

KindofRibonucleotidesinRNA

Nitrogenous

Base

Rionucleoside Ribonucleotide Abbreviation

Adenine(A) Adenosine

monophosphate

Adenylicacid AMP

Guanine(G) Guanosine

monophosphate

Guanylicacid GMP

Cytosine(C) Cytidine

monophosphate

Cytidylicacid CMP

Uracil(U) Uridin

monophosphate

Uridylicacid UMP

TypesofNucleicAcid

 Twotypeofnucleicacidispresent(i.e.DNA

andRNA)

DNA(deoxyribonucleic

acid)

RNA(ribonucleicacid)



Presentinchromosomeof

nucleus,mitochondriaand

chloroplast.

Mainlypresentin

cytoplasm butalso

presentinnucleolus,

nucleoplasm and

attachedto

chromosome.

Formeddoublehelixcoiled

spirally

Formedofasingle

strandwhichmaybe

coileditself.

Deoxyribosesugaris

present

Ribosesugaris

present

Nitrogenousbaseare–A,

G,C,T

Nitrogenousbaseare

–A,G,C,U

Carrygeneticinformation

thatpassedonegeneration

tonextandalsocontrol

cellularactivities.

Participateinprotein

synthesis

Largemoleculesofmany

nucleotides

Comparativelysmaller

TypesofRNA

Kindof

RNA

Structure Location Function

m-RNA Longchain

ofRNA

madeupof

anumberof

codons

Produceby

nucleusand

foundin

cytoplasm

Carries

informationfor

synthesisof

protein.

r-RNA Coiled

molecule

closely

boundto

protein

fraction

Foundonlyin

ribosome

Forms

structureof

ribosome's

t-RNA Single

strand

cloverleaf

shaped

molecules

with

anticodon

end

Foundin

cytoplasm

Transferamino

acidfrom

cytoplasm to

thesiteof

protein

synthesis.

WatsoncrickmodelofDNA

 DNAmoleculesconsistoftwo

polynucleotide'schainwhichformsa

doublehelixlikeaspiralstaircase.

 Thesugarphosphateunitform backbone

andbaseform thecenter.

 Bothstrandjointtogetherbyweakhydrogen

bonds.



 Thetwostrandareanti-parallel(i.e.3’to5’

directionor5’to3’direction)

 ThewideofDNAmoleculesis20A0andthe

helixtakesacompleteturnafter34A0.

 Distancebetweennucleotideis3.4A0(i.e.

tennucleotidepresentinonecompleteturn).

 Basepairingisfollowingcomplementary

basepairing.

 Thenucleotideinahelixisjoinedtogether

byphosphodiesterbonds.

Carbohydrate

 Thesearemainlyhydratesofcarbon(CH2O)

(i.e.compoundofCarbon,hydrogenand

oxygen).

 Thecompositionofhydrogenandoxygen

issameaspresentinH2O(i.e.oneoxygen

andtwohydrogenforeachcarbonatom).

 GeneralformulaisCnH2nOn.

 Theypossesmorethanonealcoholic(i.e.

OH)group.

 Itistheprincipalsourceofenergyforthe

bodyandproducebygreenplantthrough

photosynthesis.



 Itmakeupabout80%ofthedryweightof

plants.

Classification

Carbohydrate

Physical

propertie

s

Sugar Polysaccha

rides

Lowmolecularweight,

sweetintest,readily

solubleinwatercrystalline

innature

High

molecular

weight,not

sweetin

taste,

insolubleor

slightly

solublein

water,non

crystallinein

nature

No.of

molecule

s

Monosac

charide

Disacchari

des

Madeby

joiningof

many

monosacch

aride
Madeof

one

molecules

Madeby

joiningtwo

molecules

of

monosacch

aride

Chemical

property

Reducing

sugar

Reducing

sugar

Non-

reducing

sugar

General

formula

CnH2nOn C12H22O11 Cx(H2O)y

Example Glucose,

Fructose

and

galactose

Maltose,

sucroseand

lactose

Celluloseand

Glycogen

Monosaccharide

 Itcomposedof3-7carbonatom andannot

hydrolyzedintosmallercarbohydrates.

 Allcarbonatom havehydroxylgroup(OH)

exceptC1orterminalcarbonwhichhas

aldehydeorketonegroup.

 Thefreealdehyde(-CHO)orketone(-C=O)

groupcanreduceCu++toCu+form whichis

calledreducingsugar(i.e.giveBenedict’s

andFehling’stest).

 Theterminalcarbonbindswithalcoholic

groupoforganiccompoundbyforminga

glycosidicbond.

Monosaccharide Chemical

formula

Example

Trioses C3H6O3 Glyceraldehyde,

dihydroxyacetone

Tetrose C4H8O4 Erthyrose

Pentose C5H10O5 Ribose,

Deoxyribose

Hexoses C6H12O6 Glucose,Fructose,

Galactose

Heptulose C7H14O7 Heptulose

Disaccharide



 Itismadeupoftwomoleculesof

monosaccharides.

 Thetwomonosaccharidejoinedtogetherby

glycosidicbond(i.e.formingbyloseof

watermoleculesinwhich1’Ccarbonofone

monosaccharideloseitshydrogenand

anothermonosaccharideloseits4’Close

itshydroxylgroup).

 GeneralformulaC12H22O11

Monosaccharide

unit

Disaccharide Source

Glucose+

Glucose

Maltose Formedby

breakdown

ofstarch

during

digestion

andin

germinating

seed.

Galactose+

Glucose

Lactose Milksugar

Glucose+

Fructose

Sucrose Canesugar

Polysaccharide

 Itpresentsintheacidinsolublepooland

containlongchainofsugars.

 Theyarepolymerofmonosaccharide's

whichlinkedthroughglycosidicbonds.

 Inthismonosaccharideispresentinlinear

chainthatcouldbebranchedor

unbranched.

 Molecularformulais(C6H10O5)nwherenis

thenumberofunits.

 Theyarestoragemoleculesandinsolublein

water.

 Itcanbeeasilyconvertedintosugarsby

hydrolysis.

Typeofpolysaccharide

 Onthebasisoftypeofmonosaccharideis

presentintopolysaccharideitcategories

intohomosaccharides(i.e.containsingle

typeofmonosaccharide)and

heteropolysaccharide(i.e.containtwoor

moretypesofmonosaccharide).

 Bothtypeofpolysaccharideactasstorage

moleculesorstructuralmolecules.

 Rightendofpolysaccharidechainis

reducingendandleftiscallednon-reducing

end.

Name Basicstructure Molecularof

polymer

Cellulose Linearlongchain

6000ormoreunits

1-4linkageofβ

–glucose

Starch Hastwo

componentlike

Amylose(strait

chain)and

amylopectin

(branchedchain)

(1-4)α–glucose

(1-4)α–glucose

and(1-6)α–

glucose

Glycogen Highlybranched

chain

(1-4)α–glucose

and(1-6)α–

glucose



Chitin Linearlongchain 1-4β–linkage

ofN-acetyl

glucosamine

Comparisonamongstvarious

polysaccharides

Nameof

polysaccharide

Location Functions

Cellulose Foundincell

wallofplants.

Give

mechanical

support,

permeableto

water,source

offoodfor

someanimals,

bacteriaand

fungi

Starch Presentin

plantsinthe

form ofstored

foodmaterial

instorage

organsand

chloroplastof

leaves

Sourceoffood

foranimalsact

asfuelof

plants

Glycogen Storedinliver

andmuscleof

animalsand

foundinmany

fungi

Usefulsource

ofglucosein

respiration

Chitin Form

exoskeletonof

insects,crabs

andprawns.

Ithelpanimal

toretainwater

andgives

strengthand

shapetothe

animals

Mucopolysaccharide

Name Location Function

Murine Cellwallof

bacteria

-Itisstructural

component

Hyaluronic

acid

Outercoat

ofanimal

cell

-Bindstheprotein

together,givethe

abilitytothecellsto

recognizeeachother

andprovide

intracellularlubrication.

Hyaluronic

acid

Chondrotin

sulphate

Keratin

sulphate

Connective

tissue

-Partofgroundtissue

i.e.matrix

-Importantlubricantin

synovialfluidinjoints.

-Majorcomponentof

cartilage,boneand

corneawhichgive

strengthandflexibility.

Metabolites

 Itisintermediateandproductof

metabolism.

 Basedontheinvolvementitcategorized

into:

1.Primarymetabolites:

 Thesearedirectlyinvolveinnormalgrowth,

developmentandreproductionandhave

identifiablefunctionsandplayrolesin

normalphysiologicalprocesses.

 Foundinplantandanimalcells.

Example:aminoacid,sugaretc.

2.Secondarymetabolites:

 Theynotdirectlyinvolveinmetabolic



processbuthaveimportantecological

functions.

 Foundinplants,fungalandmicrobialcells.

Secondary

Metabolites

Example

Pigments Carotenoids,anthocyanins

Alkaloids morphhine.,codeine

Terpenoids Monoterpenes,diterpenes

Essentialoils Lemongrassoil

Toxins Abrin,ricin

Lactins ConcanavalinA

Drugs Vinblastin,curcumin

Polymericsubstance Rubber,gums,cellulose

Protein

 Itbuiltfrom aminoacid(i.e.polymersof

aminoacid).

 Itcontainscarbon,hydrogen,oxygenand

nitrogenandsometimecontainsulphur

also.

 Itisheteropolymers(i.e.containdifferent

unitslikeaminoacidinaprotein).

 Collagenismostaboundantpeoteininthe

animalandRibulosebiphosphate-

carboxylase-oxygenase(RUBISCO)ismost

abundantinbiosphere.

 Proteinishighlyorganizedmoleculeswhich

haslinearchainofaminoacidthatlinkedby

thepeptidebondsandchainarefolded

branchedorcross-linkedbydifferentkindof

bond.

Protein Functions

Collagen Intracellularground

substance

Trypsin Enzyme

Insulin Hormone

Antibody Fightsinfectiousagents

Receptor Sensoryreception

GLUT-4 Enableglucose

transportintocells

Structureofprotein

Primary Secondary Tertiary Quaternary

Basisof

Characterization

Number,

natureand

sequenceof

aminoacid

Shapeof

polypeptidechain

andkindofbonds

present

Shapeofpolypeptide

chainandkindofbonds

present

Numberof

polypeptide

chainjoined

Natureof Asimple - Spiralor - Ahighlyendand Aggregation



molecules linear

polypeptide

coiledchain

formingα-

helix

- Aplated

structure(two

ormore

polypeptide

chain)

folded

polypeptidechain

overitself

exposing

hydrophilic

chains.

ofpolypeptide

chain,

Complex

protein,Giant

molecules.

Kindofbond Peptidebond

between

successive

aminoacid

Peptidebond,weak

hydrogenbond

betweeneveryfourth

aminoacidofthe

coil.

Ionicbond,hydrogen

bond,hydrophobic

interaction,disulphide

linkage

Ionicbond,

hydrogen

bond,

hydrophobic

interaction,

disulphide

linkage

Example Nota

functional

molecules

Α-helix–keratinof

hair

Β-platedstructure–

silkfibre

Enzyme,eggalbumin,

proteinmyoglobin

Hemoglobin

hasfourchain

ofpolypeptide

(twoαchain,

andtwoβ

chain)

Classificationofprotein

Proteinareclassifiedintotwogroupaccordingtocomposition

1.Simpleprotein(i.e.haveonlyaminoacidintheirstructure).



2.Conjugateprotein(i.e.consistofglobularproteinandnon-proteinaceousmaterialorprosthetic

group).

FunctionofProtein

KindofProtein Example Functions




