
Biomolecules 
Lntroduchion 

Biomole cutes are the oxganlc compound 
ohich fosm the basts of ife ie thef bui ld up 

the living oysem and vesbonsible for theix qrouwtth Qnd maintence 

The sequene that relaBes biom ole cule to lving oxgonim is 
Biomolecul<s 

*Living dyskms aYe made uþ various conolex 
biomolecules ike catbohydrak, rotetng, nucele acids, 
ibids ec 'Arotens and carbo hydates are escental 
cOnsitents 

M addi tion, some aindle moleCuleo ike vito nëng and mineral salts also þlauy an inbortant vole in he funchon oxgantsr . 

Amino Acids & Proteing 
The compondo containing amtho group (-NH) and 
Camoxylic qroub C- coOH) are called amino acids. 

Amino 

Group 

H 

R 
Side 

* Classificaton of amino acids ’ 

Chain 

’ except gycine (wN -¢- coOH), others are optiatly 
Qcive in matue 

C OH 
Carboxyl 

Group 

Essential 

’ aey-amino acids debending upon the pasition 4 
-NH with vecbect to -CoOH groub. 

Histidine 

’ Neutal, having one -NH, and one - C00H groub. 
NH -&-cooH Cglycdne) 

Isoleucine 

’ Aidic, having One -N and two -C00R rou 

o0c-C -¢-cooH CAsbaxtit Acid) 

Leucine 

Methionine 

Bastc, toving two o moxe -NH and one -CooH gru 

HN-(CH-c-CoOH Cysne) 

Esenttal and Non- Essential Amino Acide : 
hose amino auds uohich can be synthe sized by 
our body are knoun ao mon -essenbal amino adido 

usile which caht be y nthe si2ed 
by our body s0 Tnust be supblied through 

dret aTe cnled essenia amino aid 

ohere Rs H, 
alky or 

brganitm 

Conditionally 
Non-Essential 

Arginine 
Asparagine 
Glutamine 

Glycine 

Non-Essentlal 

Alanine 
Asparatate 
Cysteine 
Glutamate 

Confiquraion of o-amino aids 

R Cl-amino aqd) 
CNH, on Lhs) 

bacterial cell cwlls. 

’ Natuyally occuring x- amino acids ae l- amlno aid: 
D- amino aid 6Ome anti biotics and 

basic 

H 

group 

Zoitter ion: when a proton io migrakd from caton 
roub to amino qou, a dual kon ís foxmed 

Qnd 4hi s dual Lon io called zwtfer ion 

H,N-C- coOH 

R 

amino acid 

p 

acidic 
group 

4 (eu cine 
Arginbne 

HN -CH-CO0 

Iso electric Point (p) 
Zwiter on , tohich o 

ele chi cally neutal can onty ex ist at a sþei 
ph, that pt io called SO electsic point 

which o diff exent fox al amino aidg. 

pI 

Structure ot amino acids 

COOH 

Zoiter Jon 

(isoelectic point) 

R CD-Qmino acid 

CNH, on R s) 

RN-C-coOH + HN-CH -CoOH 

Proteins 

'H,NC- coo 

R 

Zwitterion 

pt=60 
pH (0&. 

NH - CH -C00 
as anion (highez 

Pebtde ’ bepides re conden bahon pDduc 
two o Ynoxe d-Qmino aids. 

-cH-COR 

dibepide. 

-ENH- o tenown ao belbhde inkage ox þeptde 
’ moleculeo a- amtro aad fosm dipephde. 

3 moleculw -amino aid os bipephde. 
’ Tbeptide hao only one pephde bond. 

ipephcle hao only too kephde bod. 
Polyþeptide : Condensahon þoduk o many amno 

( 10D0o) o known ao bolu epide and h 
poly beptide which have molecular Mass above 

than sDD00 u axe called boteins. 

They are inear polymes 
qcid 



S Proteins: 
SWuchuxe: 

seronda ny Soucture : 

(atiay Stouckure: 

and 

The kolding and superimbosition 
4 pbephde chains forms a° cooact globular Ahabe, 
ymed do terhary s. 

Tt o Stabilised by Covalent, ionic, t- Bond 
dË sulbhicde bonds. 

Quaenary Sructure: he precise aangennt 
cOnshtuent. 

-(RSificahon on the Basis af Hydrolysi 
Sinble Protein 

hydolycis 
Coyjgaled Prolen 

which give only g-amino Qud ubon 
eg albumn 

Protein 

hece prroBeins give -amino aid and 
NOH proten paxt, caled þrosthehc goub 

Metalloproteins 

K- helix sr maintained by H-Bod 
r B-pleakd sheat 3h shen R dmall 

gaouo. 

Haemoproteins 
Glycoproteins 
Lipoproteins 

Nucleopoteins 

DexiVed Roteins 

It mbly reveals the sequence 
d anino auda. 

Iiroteins Aoteosec 

ibxouo Protein 

Do not have a tertiary structure. 

Longy fibres or shects in shape. 

Insolubie in water 

Iae length of polypeptide chain may 
v2ry in two samples of the same fbrous 

protein 
z Keratins, collagen, elastin and 

fbroin. 

These are ootainad by þarhial ydoysis 
simble o conjugated Aroteins. 

Pzimay sh of Rroteing 

Postheh 

On he Basis of Moleculor Shaþe 

for Relp 

|Metal ions (Zh Fet: Cu) 
Haeme group 

Carbohydrates 
Lipid 

Nucleic acid (DNA, RNA) 

roup 

’ Pebton ec olybephideo) 

qlobulgu Arotein 

Have tertiary structure. Quatermary may 
or may not be present 

Spherical in shape 
Dissolve in water to form colloidal 

solution 
The length of polypeptide chain is always 
identical in two samples of the same 
globular protein. 
Egg albumin, serum globulin etc. 

Proteins m ey have ohe or 
more poly bebtide chains 

’ each poy bephde n a proBein has amino acide 
linked uwith each other in a shei tie deqence and 
it is nis sequente d amino audg that is said 
to be the 4 he that brotein 

You caM dowale 

Any change m ts 1° s ie the seguence 
4 amino aid creQt a diferent boteln 

SeLondary Structsre ot foteinc: The secondary str 
of þrotelns hefers to the shape m which a 2 ong 

poybebhide cham can exlct. 

a Helix B sheet 

Terkavs 

They qre found to exist n too dferent 

most common ays 
in which a boybe 
-phde chan form 
all bossible H-Bond 
by toishing nto 
a nigtt handed 

Scseo Chelix) 
with the -N- groub 

4 eqch amino qud 

q- helix st 

TERTIARY 
STRUCTURE 

Primary 

he tertty st boteins 
reprgerts overal! tololing boy bebhide chiaino i.e 
6urther tolding the secondary stuckere 

It giveo vise to majos mdecular 

�halos ie fbyous and qlobular 

B- sheets 

The main ores which Atabi ize 

the and 3o shs. d broteing qre H- Boneo, 
dl'sul phide inkeage, Yon .der waal Qnd elechostahic 

rteo atoctn. 

C -helices 

p-plected sheet str 
n His shr al pebhde 

chaino are stsetched 
out to neary 
maximum exterioon 
andl then laid side 
by side are held 
togehes by intermMeety 

H-Bond. 
sidue 

The s'pahl arsange 
-ment a these gubunits 

witth espect to each 

othes o knoum ao quates nay stauctoe 
QUATERNARY Denatuxatton of roteins 
STRUCTURE The broceis Hhat ehanges the 

called denaBs ahon d poteins. 

(not contaln 

and position ) 

by change n pt, change in twb. 
qddi hon od electoo lyte addihan 

d solvent ike water, alcohol, acefone. 

Quatesnay str 4 Pnteins 
Some the proterno are 

composed4 two or rMot 
bdy bephidè chains rerd 

to as sub. uvit 

Nucleic Acids: Thcoe qe the boly mexs ueh ae 
orepqred by Nucteotide also tenown ao boynuckohide 

Ja nucleoide contajn... 
*) Pentose Sugar 

61 

4) Nihogeneoug *) Phosphat 

Base groub 

Ymtose Sugay Cabon oudar either ibo se c 
deo xg ibose HOCH, OH 

H C1 

OH H 
Deoxyrlbose 

5 

HOCH 
4C H 

H 
3 

OH 

HC1 

OH OH 

Ribose 



Nitrogeneous Base 

DNA 

’ Adenine 
’ quantne 

Purine 

It is double stranded 
nucleic acid. 

Two H-Bonds aYe bresent between ALT CAzT) 
whle three hydojen bondo are present between 

It contains deoxyribise 
0sugar. 
lIt contains Thymine 
k) as a nitrogenous 
base. 
t is the genetic and 
hereditary 

the cells. 

It is present in the 
nucleus of the cells. 

DNA 

material of 

RNA 

t is single stranded 
nucleic acid. 

It contains ribose 
sugar. 

It contains Uracil (U) 
instead of Thymine. 

Eharat 

tis involved in 
synthesis of proteins. 

Structure of D.NA 

it is present in both 
nucleuS and 

cytoplasm. 

OAdenine 

Thymine 

Cyosine 

gGuan1ne 

Types Of RNA 

= Phosphare 
backbone 

d) Trans7er RNA 

Qcid. 

3) Rib05Drnal RNA CORNA) 

potein Synthesic 

Ayrimidihe 

’ Cytosne 

funchons of Nucleic Acud 

DEOXYRDONVCLEIC ACO 
DNA vs. RNA 

tt consi d teso polynucleokde 
chains, each "chain fom a 
rignt handed helical soiral 
wit ten baseo m one tn 

1) Messarger RNA (m-RNA) Tt o boducecd n the 
nucleus ancd caries intos mahòn ox the snthesis 

" piret the &ynthes is þofein 
" fanoher the genehc inomahons. 

Replicalion 

BASS PAR 

The too cheing cot! 
to doube helix and un in 
Sppo site dizecnon. These are 
held toge thes tby t- ondig 

It o found im cyoþlasm Tt undon 
to collect qmino acic fom cy to plasm oY 

potein lynthe sis 

RIB ONUCLEIC ACID 

CLEOBASE 
NUCLEoBASES 

This bx0vide sit fus 

Codons The nuCleoHde bases m 

t is a procesc n which Q molecule can 

dupficate. 
1ensake Tt meae pattern, in He brotess d eplicahon 

4 DNA, he paxent stand serves ao tenbate 

Gene 

Bharat Panchal Su 

The boshon of pNA Carty ing fnfomahon about 
Q sbecite pootein b called qene. 

qenehc Code me relahon between the anno q4d 
qnd the ne nucleohde tribjet io Caled 

genehe code. 

m group thsee Ctriblet) in coding anino 
These boso toiplek axe called codons. 

RNA sumehon 

Bhaxat Kenchal- Che misty Quni to 

Vitamins The ovgank compounds other thon carbohdn broteins and fatsohch are seauired n the det R 
Dmall amount to perfoom spefe biaogca! kunchonc 

maintain, noxmal healt growth and utiihoM 
called vitqmensa 

Classiticahion on the basts of Solubillt 

are Soluble m 
fat Soluble Vitamns 

Vitamire oils but insoluble m watr. 
Qmd adipose C (at storng) tssus. 

Water Soluble Vitamins -
Soluble n usater . waltr Sdluble Yitamns Mu 
supbl>ed xeqularly n et be cause hey qre readi and cQn not be shored n exc reted n u ne 
OuY body (except Vitamin B1a) 

Vitamn K & xesponstbe fo Co4qulahobM Of blo 

are 

91Name of 
No. VIcamtas 
1. Vitamin A 

2. Vitanin B, 
(Thiamine) 

Urea 

3. Vitanin B, 
(Riboflavin) 

4. Vitamin B. 
(Pyridoxine) 

5. Vitamin B;2 

6. Vilamin C 
(Ascorbic acid) 

7. Vitamin D 

8. Vitamin E 

ENZYMES 

9. Vitamin K 

Malbse 
Sucrose 

Actuve site 

Fish liver oil, carrots, 

butter and milk 

Enzyne Subsrate 
(catalyst) (reactants) 

Ycast. milk, green 
vegetables and cereals 

Milk, eggwhite. liver, 
kidney 

Yeast, milk. egg yolk, 
cereals and grams 

" Rate of Reachon : 

Meat. fish, egg and 
curd 

Maltose 
Some Common SKanae 
Substxae 

Citrus fruits, amla and 
green leafy vegetables 

B groul vitamins Gnd c ae 

Exposure to sunlight, 
fish and egg volk 

ete. 

Vegetable oils like wheat 
germ oil, sunflower 

Green leafy vegeiables 

are blocatalyst, almost all the enzyms 
poteins. mey are jenerally named attty the 

Compound er class of Coinpound upon whlch they wertk 
e the eyrne that camlyse hytolysis of maltose 

into gluose amed ao maliase 

Name 
Urease 

Maltase 

Starch 
Aotelne 

Mechanism OF Enzyme Achon -

Ivertase 

Amylase 
T psn 

(E -S) 

Deficiency �iseascs 

Xero phtha l mia 
(hardeing of cormca of 
eye) 
Night blindness 
Beri beri (loss of appe 
tite. retarded growth) 
Cheilosis (fissuring at 
corners of mouth and 
lips), digestive disorders 
and burning sensation 
of the skín. 

Convulsions 

Pernícíous 
(RBC deficiernt in 

haemoglobin) 

Rickets (bone deformitics 
in chíldren) and osteo 
malacia (soft bones and 
joint pain in adäls) 

inereased fragility of 
ofl, RBCs and mIscular 

weakness 

Increased blood clotting 

time 

Scurvy (bleeding gums) : 

anaenia 

ialtase QHels 

Characteristie feature of Enzyme : 

Rrodyct 

Glucose 

CO,+ NHg 
Glucose 

Glucose +rucose 

Enzyme-Substrate Enaye 
conplex 

Maltose 
Améno Aids 

,ta 

E+P 

Products 

They inerease the ate of xchon 
upto 1o to s0t mes 



prfie Nattre 
Urease cataluse the Aydrolysis of t(ra ANd ot mety ra, tese are sbec'c nature. bmum Tenperature - b acte at Q0-30°C 

p DF medkum 

(oNCe nBerahon Diute sdukon e moe efeehNve 
Amount ot erzyme Vey snat! amount an aCcelerake 

the Aeachby 
Enaytne hibitot Theoe combomol fhlblt the eneyme 

acton, twth, the hell auch 
COmpounds, he Aeachbn Can be contolle. 

PARYMONES 
These qre te chemcal sutstance ohlch qre 

roduced by endo crÕne Coucttess) giant fn the body. 
HOmoNS Qct as chencal mesenge. 

Sme eKaNbles of dutess Cedocrthe) glande are 
oid, ptutay adrenal, pancreas )testes and ovates. 

Harmones re dlyided nto tbree tybes: 

Name of endocrine gland Hormones secreted 
Testis 

Ovary 
Adrenal 
Thyroid glands 

Pituitary gland 
Pancreas 

frebarahon of GluCOSe: 
from Sucose 

from StaTch 

Cortohydrats These are ophitally achive poy hydo 
xy aldehydo / keroneo o6 tHhe subatance ohich 

Qive these on hyto ysis ase called catoohydsatg. 

qeneral formula 
Coi hitahon on the basis 

Monosacharides- Can not be ydrysed tfho 3 uchose 
Bigo Sacchgrde give Q-to moleculeo monosa cchanideo 

eig qtucose, fruchose 

Stucktr 

Ho 

Testosterone 

ysacchandes- qive (arqe no. d mono sachande 
eg Staxch, cll ulose. 

Estrogen 
Adrenaline 
Thyroxin 

p aluceraldehyde 

HoH 

FSH 
Insulin 

tydo lysis 

(GHeosntnHo nGHus guore 

Bharat anchal.Su 

gluose 

(CHOH)4 - four 2' alcohal 

Glueose, 

t one aldhyde grulp 

fructose 

-Glvceraldenyde 
(HO 

Bhayat Penchal- Che rnistry Curi d.o 

Str Qlucose 

I9II 

Fischer Projection 

H 

HO 

HO 

H 

) 

H-0H 
CH,OH 

D. GluCOse 

D- Fructose 

CHO 

Str. of fyuttose: The CG 
and 4hye 

Fischer Projection 

CH,OH 

CHOR 

CH,OH 

CHO 

(
HON 

CHOR 
CHO 

CHO 

H 

H 

-) (cHON 

H 

OH 

CH,OR 

(cHONE 

OH 

CHOH 

Fructose 

OH 

(CHOR4 +to 

CHO 

Six menbered cyclic ing 

CHOR 

HO 

Redudng kugar 
.Aree Adeydic 

Ketonie 9roup 
Reduce fenting Soln 
or follews Reäqent 
e-s Malose b Fracose 

(CHONL 

HO 
HO 

HI 

H 

A 

HO 

HO 

CH,OH 
L Glucose 

H 

1. Fructose 

Chemical Properhies of GlucOse 

H 

Acehe 

Arkuydide 

H 

HCN 

Mutarotahon () meaw) 0H H. 

H 

CH,OH 

Pyran 

HNO3 

CH,OH CH,OH 
KH HO 

Ho 

CHa 
h- Hexa ne 

OH 

Haworth Projection 

CH,OH 

H OH 

-0 Glucopyranose 

OH H 

w-O-fructofuranose 

Furan 

6 an0wn ao a no meric co rbon 
Compoundo are called anomes. 
Haworth Projection 

CH,OH 

CHO 

CH,OH 

CODH 

Fructose 

(CHOH)4 

OH 

H 

CHO 

(CHon4 

CH,OH 

CH,OR 

OH 

CH,OH. 

five vnembered Cyclic ng 

BoGueopyranose 

(�H-o-&cH,) 
CH,-o-&-cH 

Non Reducing Sugas 
" po not hare anY 6ree 

oT kekonit qroub. aldehydic 

(1) 

H HO 

OH 

Po not reduce tolens 
Reagent qnd Fehlivg sh 

HN-OH 

(�HOH)4 dyeone 

H 

-D-Fructofuranose 

OH 

qlucose Penta Qcetae 

Qud 

Saccharic 

OH 

Qcid 

CH,OH 

CH 
GN-OH 

(cHoHN, 

qluc0se 
Cyana hydrnn 

ctyo 
Glscoxihe 

when either oh the tuo (oxMS, d, guoSe 
io dissolved ii Vwaer, mere å s pontaneo 

change n sheikic yotahon +iU the equilibrium 
value 4 Ss, his lenown ao mutarotaion, 



a-Dl) G(ucDse Eauilibrnium 
mixhe 

- Importance of Carboydrae 
· (atbohydrato are ecsenhal ox eite n both lant and 

qnimals 
" hey are major portoh our food 

Catbo hydrates are used as storage molecule as stveh 
n plant and qlycogen in animals. 

" Cel walk d baciena and blants o made us a cdkulosel 
Honey has been used hs a tong tme as an indtavt 
bouxte o enehgy. 
Eþimers Monosqccharide, ditenng in configuration at 
a carbon othes than anomernc carbon are called epimerr 
c glucose and gadactose difer n contigurahon at C41 

hence called epimeg. 

Sugars ond Non - Sugaxs 

Sutrose 

CAR BOHVDRATES 

cpisacchamide) 

Maltose 
CDisa ccha nde) 

Lacose 

Cell ulose 

CDicoch aide) 

DISACCHA RIDES AND POLYSACCHARIDES 

Cisy socchade) 
Glycogen 

Cblysacchehd) 

HOH 

mono Saccharides and oligosacha ides having Sweet 
task, goluble in wafr are enoon ao SUGAII 

Rydolysis 
Aroduct 

MyTAROTATION 

a-DGluOe 

HOH 

· blysacchides oich qre nsoluble m water and not 
Sweet im taste are knaon asnon sggs 

Bhaat PenchalSir 

(So votahDn 

H 

D-gluoe and D-galactose are cpimertc al carbon-4 

Bhaxat Panchal-che rmistay cs ao 

D-Glhcose 

B-D- Galachose 
&g-D-Gucose 

cH,OH 

d-D Gluose 
B-p Frucho se 

q-D-quOse 

Str 

B-D-GlucOse 

B- D) Gluose 
+19S° 

Lpimen 

Q-D-GluDse 

Onh oe clusal 

ceuter wata 

different 

configualtOU 

Linkage 

C So. xotahon 

frucose) 
C-1 Gucose & 

Cot qluose 
CQalaciose) & 

4Clu oie) 

HOH 
HOH 

C-4Cáu(ae) 

HO-H 

C-d Calucose) & 
Cot CQluese) 

H- -OH 

CH,OH 
DGaisctose 

Redueing 
Non 

Reducing 
Reducg 

When q ucose {s dissolvecd n watey 
then Its gpeltic rota ho change fuo an e4uilibdqm 
Vatue. Th spontoweous change in sheciic votahon of 
an obhically achive ubstance to an euili briuw value 
s called mutarotaho 

Non 

The two anomes glucose ie a- p glucose 6 
eD Gluc0se n oolhon changes theiz Sheclic 0totou 
4o on eailbrum value usleh is the rotahon of a 

Strot chot str. 

Reducing 
Non, 

BD-qlutose 
Cshelyi'c 

DISACCHARIPES 
visocchartaes are the cavbotydrates 

which on hydoys& wtth dilute acids ox with 
enzyme glve too molecules ether sQme oy 

ifret monosa cchonde 

The tuwo mono sacchaicleo qre joined togethes by Qu 
oxide akage fbmec by oss a watr molecute 

Th's o actually a ether qroup and called 
gycosidie linkage 

SUcROSE 

-p- Glucose 

B-p Glucose 

MALTOSE 

B-p- qaachose 
+ 

R-Dqlucoge 

LACTOSE 

B-p-(alachse 
+ 

HO 

H, 

1H0 

+66-So 

HO 

H 

6 

CH,OH 

u-D - Glucose 

OH H 

H 

6 

Amylose 

Amylose 

CH,OH 

H 

H 

J3 

H 
( 

CH,OH : 

OH 

INVERSION OF SUCROSE 

H 

Glucose 

H HOH,C 

H OH 

B-D - Galactose 

H 
2 

O H 

(D} 

OH 

It 1s soluble n water 
soluble 

Glycosidic 
linkage 

Sucrose 

-
-o-¢ to 

H 

IL constitutes about 15-. 
20% starch 

HeQ 

O. 

These are long 
unbranched chaln with 
C1-C4 glycosidic linkage 
of glucose 

Maltose 

Lactose 

OH 

B-D- FructOSC 

H 

6 

H 

3 

CLOH 

6 

H 

H 

CH,OH* 

OH 

HO/ CH,OH 

CH,OH 

H 

4 

(n 
a-D - Glucose 

OH 

Sucrore on derhootatory 
but on Rydoysis elther wtth diluke acid or with 
enzyme invextase, the soluton o changed no 

laevo- Totaoy eoluhon. 
As derbo rotay suCrOSe o changed 

to loevo xotaby solukoy afttruyctrolys 

It is water lnsoluble 

B-D - Glucose 

-O 

The sucose is colled nvert sugar 

Amylopectin 

It constitutes 80-85% 
starch 

OH 

H 

Since the laevo rotahioy of frucose C-ga4°) 
mot thQn dexto Yotaion of aluose C+sS2, te 
miykne laevo 0BaBoy. 
Poysacchavides 
Skarch it io a polymex q «-glucose unts and t qu 

koo cowponents - Amylose anl Ainmylopectn 

.nk 

These are branched chain 
polymor of a-D-glucose 
units with C1-C4 glycosidic 

|nkage and C1-Cö 
glycosidlc liukage at 
branching. 

OH 

H 

De)-Gluose D) fuco 
+S& 

8 

H 

OH 

Amylose 

H 

/ 
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