
BIOMO LECULES

① All living organisms ar made of same chemicals i . e . elements and

compounds

plant tissue

animal tissue -> elements likecarbutrogen
microbial paste oygen etc.

Non-living matter : piece of rockI same chemical

In living organism the relative abundance of carbm and

hydrogen with respect to other elements is higher than

in earth's crust.

HOW TO ANALYSEXEMICALCOMPOSITION ?
various bimolecules thatore found
in living tissues can be studied.

grind
living tissue trichloroacetic acid (CI3CCOOH)

mortar and pestle

nic ↓
Thick slurry (strained through cheese cloth

M
I or cotton)Newfractions

FILTERATE RETENTATE

lacid soluble pool lacid insoluble pool)
-> Thousandif organic compounds -> Protein

are found -> Nucleic acid

-> Polysaccharides
- Lipids

*

BIOMOLECULES : All cabm compounds that we get from

living tissues.



① Mgt, hmes

-> inorganic elements and compounds are also present in

living organisms.

↳ which can be known by technique

called ASH ANALYSIS
Jo Leaf

-
Wet weight = A small amount of living tissue - Liver

to
Oxidatio weighed and dried (All water evaporates
↓ ↓

addition [0] remaining materials gives dry weight.

↓
Tissue is fully burnt - carbo compounds

Je are oxidised to

Fun fact: remnant is called gaseous form like

periodic table
-

d CO2 , H20

has all inorganic contain many inorganic
elements. that# elements like calcium,:Oxidatinainorganic section magnesium etc.

Oxygen-isStudiedundea
comparision of elements present in livingfare formed on

% weight

and non-living matter :

other elements canothman, Element Earth's crust Human body

Hydrogen (H) 0 . 14 0 . 5

Q : Highest carbon (C) 0 . 03 18 · 5

of element in Oxygen (0) 46 - 6 65 . 0

human body and Nitrogen (N) very little 3 . 3

earth's crust sulphur (S) 0 - 03 0 . 3

respectively ? Sodium (Na) 2 . 8 0
. 2

calcium (Ca) 3 . 6 15

Ans : magnisua (mg) 2 . / 0 . 1

Silicon (Si) 27 - 7 Negligible



-> In acid soluble fraction
, inorganic compounds like sulphate,

phosphate etc. are also present.

- aldehydes
-n

From chemistry por functional groups like -> Ketree

can be identified. ↓ aromatic

-

-
compounds []

List of inorganic constituent of living tissues :

Component Formula

Sodium Nat

potassium k
+

calcium cazt

water
* H20

magnesium Mg2+

compounds Nace , calls,

PO43- , SOu3-

-> from biological por . We can classify the biomolecules

[intot
micromolecules macromolecules

Biomolecules

--
Micromolecules Macromolecules

lacid soluble fraction lacid insoluble fraction

45 + t

inpie sacharidesmii
· contain chemicals with · have molecular we in range of

mall molecular mass

18-800 Da .
Daedaltone

10000 Da or above erlipids
LIPIDS : molecular we doesn't exceed macromolecule⑫a but they come under

Not spichly a

( acid insoluble fractio



↓
Why ?- because when we grind a tissue ,

cell

membranes and other membranes al broken

into piecies and form vexciles which are not

water soluble [Lipids all also present in↳ structures like all membrane and other

S membranes]

⑳
->
hydrophilic : phosphate or ↑head glycerol - &

-> hydrophobic non water

tail : Lipide uroplan
soluble .

↑
- acid soluble fraction represents roughly the cytoplasmic composition (without

-

organelles) ,
while acid-insoluble fraction represent the macromolecules

-

ofcytoplaandMorganelles

④ The two fractionsrogether represent the entire chemical composition

of living tissues and organisms

Average composition of alls :

F
Q : Most abundant -

inorganic component component % of thetotal Water is most I
and organic cellular mas abundant chemicals

component in water 70-90 % in living organisms

all is ? proteins 10-15. 1

Nuclic acids 5 - 7 ... -

Ane water-inorganic carbohydrates 3-
-

Protein-organic Lipids 2./

ims 1 - 1



PRIMARY AND SECONDARY METABOLITES

Living organisms produce 1000s of organic compounds (Biomolecules

including aminoavids
, sugars , chlorophylls , haems etc.

times
are required for their primary or basic metabolic processes like

photosynthesis , respiration , protein and lipid metabolism etc.

& These organic compounds are called primary Metabolites
a

many plant synthesise a number of organic compounds which

fungi aren't involved in primary metabolism and seem to

microbes have no direct functio in growth and development

of organism

& secondary metabolites&
↳ not produced in human

PRIMARY METABOLITES : have identifiable functims

play known roles in physiological proces

SECONDARY METABOLITES : role in host organisms all not understood

↓ many of them are usefultohuman welfare

some have ecological importance d

#example :

O anobacterialsemetaboliteRubber,dra,aL
Algal living organisms pigments

to ⑫viciousMicrobe and insecticides.

some secondary Metabolites :

pigments carotenoide Antocyanins etc.

Alkaloide nine, codenine etc.

Terpenoids Monoterpenes , diterpenes etc

Essential oils Lemon grass oil etc.#Toxins Abrin
,
Ricin

Lecting Concanavalia A

Drugs Fastinrumen
cer

Polymeric Rubber , gum ,
cellulose.

substances



CARBOHYDRATES ; mainly compounds of Hydrogen , carbon and
-

-

& ↳ cuclic camp xygen -

CH1286

also known as charides because their basic components are sugance.
-

Two types C-C

- -
⑭ A bleclarge c- C

V -h S ↓ /

monosaccharides derived oligosaccharides Polysaccharides
-

monosaccharides - -

v

MONOSACCHARIDES : those sugar or simple carbohydrates which cannot

Jo be hydrolysed further into smaller components.
men

composed ofcarbon ↳
Ho- cannot beatoms.

-

and arebimicromolecules. broken
-

z:eserose et glucose ,
fructose

↳ Nuclic ↳ (CH1206)
H - C = 0

CH20H H - C= 0

0 - GoH I

%t

H-C-on
CHIOH O

CH o H-
k

= on
I

H- - on de d
(CSH100s)

H -

C- OH

KH2O ⑨ H
= C - OH

·

bose
?H

- I - OH - H RI

H
->

-

⑬ unstable & open chaint
& open chains ↳ unstabe Af Rinose

of Glucose ·

-

Derived monosaccharides : Mmosaccharides are modified variously to

form number of different substances.
-



-

>Deoxy Sugar
: deoxygenation of ribose produces deoxy ribose

↳ "removal 'O' from 2nd carbm"

CRNAatm, (DNA)

- Sugar-BaseRibose ((s) eacyrinose((s) ( + Phosphate)
- Amino sugars : eg : glucosamine Carboxylic

acid
Jo

-

Saracid
:

eg:ucurmic acid
, ascorbicacid (COOH): eg

- sugar alcohol : eg:annibal (present in downalgae
- ↳ (OH) ↳

(storage form of sugar
OLGOSACCHARIDES : small carbohydrates which all formed by

E
condensatio of= monosaccharides

chemical reactio

in which to joined together : Glycosidic bund

molecules combine CH2OH CH20H
to form all

a loss ofwater
molecule witht

H

baicos dic band hydratio

↑ Andensatio
Malrose =

& d *calucose + Glucose)↑
to

Maltose +H20use alycosidic bind



Depending on the number of monosaccharide molecules condensed to

form oligosaccharides , they can be disaccharides
,

bisacchavids
,
terra---

examples of disaccharides -> Sucrose- alulose + fructose

Maltose -> Glucose + alucose

(milk) Lactose - Glucose + Galactose

Sugar cane trehalose - insects (in haemolymph)
↓

* Glucose : Cane sugar
fructose

1
Ribose = ((s) (Co) - Glucose

Q1 : Penroses and hecoses are common :

-

a) Oligosaccharide
b) Disaccharides

X Monosaccharides

d) Polysaccharides

Q2 : which of the following is present in acid insoluble fractio :

-

as Glucose

b) Fructose

c) Amino acids

Lipido

#3 : Most abundant element present in human body :

a) carbon

b) Nitrogen
Oxygen

d) Hydrogen

OLYSACCHARIDES : complex sugars

⑧ polymer or chains of monosaccharides (macromolecules)
⑧ Threads (literal cotton threads) containing different monosaccharides.

⑧ Branched or unbranched.



In a polysaccharides - individual monosaccharids are linked

byycosidic bands

Right end of⑮endin ⑳acchariasnon reducing

Depending upon the composition

polysacchards

Bed --
Homopolysaccharides Heteropolysaccharides

oranuntonly are type no
↑ monosaccharide present .

-ch &
-

glucose

-ycogen

intensely branched

storage in

animals

<< Glycogen : 30,000 glucose residues

Branched structure

1-4 linkage > alycosidic
1-6 linkage Linkages

80-0 -0-

dao-o-o
20-a-o

-> it gives red colour with

iodine - ⑤
<ik starch : helical secondary structure

↳ the chain of glucose folds inhe

the form of helix

-> Blue color with iodine (12) due to ability of iodine to a occupy

a position in helik .



(iii) cellulose : composed of B-glucose [Bposinga
-> unbranched straight carbo

1
2000-0-0

-> present in plant cell wall. [ B

T paper made from plant pulp called cellulose

-> Cotton fibre is also cellulose

->Rayon' : Artificial silk -> cellulose [i
- cannot hold 12 :ve test in presence of indine.

(iv) Inulin : polymer of fructose

- storage polysaccharide of roots and tubers of dahlia etc.

-> not metabolised in human body.
↳ readily filtered through kidneys.

-> used in testing of Kidney functioning.

< V) Chitin : sermd most abundant organic substance.

-> polymeroflucose deritive (derived monosaccharides)
to

N-acetyl glucosamine
-> exoskeletons of arthropods (insect) have chitin.

HETEROPOLYSACCHARIDES : more than one type of monosaccharide

to

more complex then homopolysaccharids.

(i) eeptidoglycan: wo alternative derived monosaccharids (amingar↳ N-acetyl glucosamine
↳ N-acetyl muramic acid

ii) Hylaronic acid - H20 - branching
+ H20 - break

down
Whyyogen and starch

-

used as storage body ?
-> stored in bulk

-> chemically non-reactive
-> osmotically inactive



AMINO ACIDS -> organic compound
-> have NH2 group (amino group)

- COOH (carboxylic group) all attached to same carbon

- H (Hydrogen) & i

. e. the X-carbm

- R (variabl group) x-amino
S acid.

- they are substituted methanes (Chucon
⑧ since both the functional groups are

attached to the X-carbon so they are called

X-amino acide -

-
20 types

- Basedmn nature of group there are many amino acids

#
Amino acids which occur in protein anmly of types.

↳ 2 pes⑫ group can

be drogen (glycine)
methyl group (alanine) etc

-↳ hydroxy methyl (serine)
-

Humans are incapable of synthesizing half of 20 standard amino

acidsIs ESSENTIAL Amino acide

to

They muest be obtained from dief

ex : Lysine
methionine

Phenylalanine
tryptophan
valine-

leucine

-

Iisoleucine

threonine

Semi-essential amino acids : synthesised very slowly by human

ex : Arginine and histidine
-

-



Non-essential amino acds : synthesised in our body

ex : Alanine

cysteine

glutamate Eglycine
proline etc.

alycine Alanine
- Serine

Acidic
⑪

-
Basic H He
"Neutral-O NH-c-cron NH C-cOON

O-⑭ ⑮- R cHz-or
methyl Hydroxy methyl

physical and chemical properties of amino acids is mainly dus to

amino
, carboxyl and R functional groups. ⑪

NH2 COON ⑫ CH2-ON

A
based on comparative no of amino anda groups

amino acids -> acidic to
be Basic basic Acidic

Neutral
-

Bacidic
Acidic amino acids -> extra carboxylic group (COOH)

E Glutamic acid (glutamate)
-

aspartic acid (aspartate) .

77-

cool

② NH2- - H 3
CH2-COOH

Basic amino acids- additional amino group

exe Lysine
, arginine etr

↓
1

COON

#- - +

CH2



Neutral amino acids : have one amino group and me carboxylic

group ⑪
ex : valine I

alanine COOH coon-4-I

Tuscine- H-c - NH2
NH2

leucine it
isoleucine

①
loose or gain

e

* A particular property of amino acids is ionizable nature of
# andH groups .

These fully ionized species Klawilterine
↓

Nico having both

⑪ positive and negative

NHL charge

Every amino acid has a carboxylic group and amino group

and each group can exist in an acidic form or a basic form
-

-

depending on theoof solution. (Neutral = pH = 7)

Notice that amino acid can never exist in as an uncharged compound

regardles pH of solution.

H H

What--- NH2-c = 100 -

-

R R
-

Zwitterionic form

Two amino acids can be joined through amino groupif one

carboxylic group of other forming Peptide bid by loss of
water molecule. H H

I

cool - NHL COOH - C - NH2

in R
(AA1) AAL



NH2 -N-H

#
COOH -

OH-c-
water
↑

- H20

-H
- N

h
(AA1) (AA2)

↓ H

#--
Peptide band -> COOH of (AA1)

(2-9) NH2 o (AAI
↑

When few amino acids are joined in this fashion
, the structure

is called OLIGOPEPTIDE
-

to
bond

POLYPEPTIDE - many amino acids are joined
-

bund

PROTEINS - macromolecules

↳ acid insoluble prol-Mol
. Mass100DA

↓
one or more polypeptides (chains of amino acids linked by

peptide bmd)

protein -> 00 -0-0-0-0-0-0-0 -0-0
-

d 0000-0-0-0-07- Poin Complex
simpler

[000-0-0-0-0-0



single polypeptide chain - minimum 50 amino acids.

PROTEIN (20 types)

↑↑ -
Heteropolymer Homopolymer

Monomer -> two or monomer - 1 type

more types

-

COLLAGEN : most abundant protein in animal word.

: main component of connective tissues of animals

Furnis
is

RIBULOSE BISPHOSPHATE CARBOXYLASE-OXYGENASE : (MUBIS(O)

6 most abundant in whole piosphere (earth)

Photosynthesis (carbon fixation)
->

CO2 - CH1206

STRUCTURE OF PROTEINS

Biologists- ↑ levels -> primary
↳ secondary ↓ complexity
L Tertiary
L Quaternary.

&PRIMARY STRUCTURE :- 00-00-0-0-0-0-0

sequence of amino acids arranged in polypeptide chain ofI a protein.

gives us the positional informatio of amino acids in protein



N-terminal ⑳minal·mer
Left 6 Right

Staminoacid
H

-
NH-c- 10 - NH-c - con R

-H2 H

--coNH-c-cook
⑪ ⑪ b
-> Right.

-(2D)
SECONDARY STRUCTURE (0-0-0-0-00-0) - lo structure

A
-> 20 structures

-TFEE pleatedstructure
I

helik:efourth amino acid -> interaction
#

↓
1- 4 Hydrogen binds

4 - 8 intramolecules -> in the molecule.

8-12

Comingativecement



-> Righted handed helical St: failsir
Ex 20 structure protein -> helical -> Keratin

B-pleated sheets : No or more polypeptide chain

↳ ↳ heldtogether by intermolecular
-

hydrogen binding

⑨ ↳maine
E Fibronin :

naturalsilk

TERTIARY STRUCTURE - (3: dimensional view

long protein chain usually folds upon itself forming a woolen

ball like structure

Bonds - sulphate
↳ ionic pands

↳ hydrogen amd

·
↳ covalent amds



These 30 structures are absolutly oncessary for many biological
activities of proteins. -> product

active site (enzyme)
t

active site of site at which substrate is attached

Ex Myoglobin (muscle alls)
↳- attach 02
-

QUATERNARY STRUCTURE

293
S-

↓ ⑧
1920/30

↓ >
subunit asubunit 1

· 00 000-0

00
nelical mu

Ataemoglobin- 4 helical polypeptide chains

two x-chains

two p-chains

FUNCTIONS OF PROTEIN RNA

T Ribocomes

D ENZYMES : All enzymes (except a few) are built of proteins

①- enzyme or in unjugatio with some oprotein material.

⑪up-> enzyme



Enzymes : catalyse all the chemical reactions occuring
in living world.

ex Trypsin (Pancreatic nice)

② DEFENCE 1 Immunoglobin[ antibodies (proteins) Jo
fight infectious agents

d
WBC
(White blood cells RBC

WBC

Platelet

③ HORMONES : some hormones - proteins
ex insulin : sugar metabolism
-

① Receptors : external surface of al membran

⑤ TRANSPORT PROTEINS : carrier proteins occurs in cell

membranes

GLUT-1 : enables glucose Nansport
Haemoglobin : Oz transportation

⑥ COLLAGEN : main component of connective tissue

↳ Tensile strength

① A protein is heteropolymer and not a himopolymer

② Collagen is the most abundant protein in animal world.

② Rubisco is abundant in whole biosphere

⑪ The first amino acid in the polypeptide chain is called as

C-terminal amino acid and last amino avid called as

N-terminal amino acid.



which of the following structure of protein is absolutely

necessary for many biological activities of proteins? (enzymes
=

1)10 - 000-0-0 (position)
2)2- I

③3 active sites - enzymes

do transporting
Protein ↑

10 20 30 = 40 =

S 57 ⑳
T ⑳e

mansporting

pleated
complex

-

No role in Cite
enzyme

making

AntibodiesProtea
Amino acids

LIPIDS
to

C
, H and little osgen

↓ water insoluble ether↳ dissolve in organic solventbeneent nail polishotpolymers
remover

Lipide
I simplefattyc

as 744mee both

Phosphorous



CLASSIFICATION

roundor perived lipids
SIMPLE LIPIDS conjugated lipids

-
Ttutin

Neutral or

rue fats

wakesJainvoice
Lipoproteins

Chrmolipid

phospholipide
fatty acids

SIMPLE LIPIDS : -esters (organic acids and alcords to ester

no fatty acid

acid
o

fatty acid

is Natural orrue fats : estersif fatty acid with glycerol
- -

=Go-1
(Glycerides

Kalycerol

one molecule of glycerol + 1-3 molecules of fatty acid

-
esters

↳

Natural/rue fat.

b) SATURATED Fatty acid UNSATURATED Fatty
acid

(doesnot have double I I have double sides
amas)



INUCLEIC ACIDS- macromolecules

Polymers of nuclotides

Nucleic acids

--
Deoccyribonudic acid (DNA) Ribonuclic acid (RNA)

Nucleotide

F ↓
-(5) Je

Phosphate group penfose sugar Heterocyclic nitrogen containing

i 4 compound called Base

HO-P-OH -> Adenine (A)

oi ⑮eacyribose - Guanine (G)

CHryOOH -> thymine (T1

-> utosine (C)T M -> uracil (U)

OH O ⑰ deoxy+ removal of 'O

B-deoxyribose

riboe TINAS

rogenousbase+gar-reside+phateeotide
->

~ u
By glycosidic bond By ester band

#

↳pid

- glycosidicanda fattyacid + alcohol
L

Nucleoside
L [ Ester
Nucleotide ⑰ E glycosidia



Guanosine80 oThymidine

Phosphate
sugar -

-

⑳ RNA
EIne

-# -

T&Q -

IRWAO
In Nuclic alid

, Phosphate links the 3" carbon of sugar of one nucleotide

n thecarbonhe sugar of the succeeding nucleotide.

Band formed blw the phosphate and hydroxyl group (OH) of sugar is an

ester bid.

Athere an such ester band on either side
,

it is calledsphodiester
band.

⑳A - genetic material - passing on generic material

↳ forms molecular basis of heredity in all organisms

land
In certain couses such as - > MV (robacor mosaic virus

genematerial is RNA.

O

on -"p-0-Ho
on Win
t



5thcarbon is free

& Garcarbm is free

3 -
Y 2

ester yphosphodiestean is

Y I

32

WATSON - CRICK MODEL OF DNA :

Model says :

⑧ DNA exists as double weix(X) ,
DNA molecule has wo

unbranched polynucosides stands.

Each polynucleotide chain consist of a sequence of nucleotides linked

by phosphodiester bands.

The polynucleotide chainsore antiparel i. . e . runs in opposite directions.

⑧ Double stand is coiled upm itself around common aris like spiral
staircase with base pairs forming steps while the backbones of
strands form railings

Backbone is formed of - sugar and phosphate

⑧ Nitrogen bases are projected more or less perpendicular no sugar
phosphate backbone but face inside.



⑧ The base pairing is specific.

A KWO Hudrogen b
,

a
purine - Pyrimidim

(5) (c)
-> once the sequence of bases in one

strand known
,

we can find the

↓
sequence of the other one.

kin as complementary (nm-identical)
This is known as COMPLEMENTARY BASE PAIRING

⑧ At each base pair the strand turns 360.

one full turn of helical strand (360%) would involve"10 base pairs"

The base pairs in DNA are stacked at 3 .4 A apart
Thus pitch of DNA is 34 A as 10 base pairs occupy a distance of 34A8.

(10 BP)

-

⑧ ONo =>

3.45- 5.
-



Chargaff's rule :

Amount of purines and pyrimidens an equal
A + x = T + C

amount of adenine is always equal to amount of thymine
and guariu is equal to cytosine.

(* )

eyribosesugar

andphale
components occus in eaa

proportion. ⑱
⑭ is usually single stranded but sometimes (as in Rinovirus) ,

it is double stranded ↳ cold
=

3 Adenot
follow chargaffs rule i . e.dent

blurines and pyrimidines bases dueto single
- -

stranded nature and lack of complementary.
- -

RIBONUCLEIC ACID (RNA) :

Three types of RNA :

1) Messenger RNA (m-RNA) : produced in nucleus and carries

information for synthesis of
proteins

2) Ribosal RNA (r-RNA) : largest RNA (80% of cellular

↳ Insome RNA)
↳ synthesis proteins

3) TransferRNA (t-RNA) : smallest type of RNA (10-15 % )
↳ in cytoplasm
amino acids



fab are saturated by - polymerizais
↳ Dehydrogenahim

(= c)- (7) ↳ hydrogenatio

(Ex
L hybridizatio.

Basic unit of nucleic acid is - pentose sugar↳ Nuchoride
↳ phosphoric acid↳

All of these

Incorrect statement :

# Lipids are strictly macromolecully

2) Adenine form to hydrogen binds withThymidine.

3) Fructose is a monosaccharide.

4) Peptide bod is formed by dehydratio

CONCEPT OF METABOLISM

metabolites= certain concentratio

All these biomolecules have aover means they are
-

constantly being changed into some other biomolecules.

Glycogen Glucose + Glucose
-

> 4 to ↳ to
Glucose + Glucose Glycogen

Gether all these chemical xn are calledtim
-

breaking and making

chemical
M

Biomolecules get transfered dueno metabolic rxn that in org.



removal of CO2 from amino acid - amine)
- COOH - NHL
- NHL

H⑫ cron -r- - +

WHz (102)
I

Amino acid >Nine

-

metabolic

pathwayso
chemical rxn
->real slow

↳ fasten them up : Enzymes

carbmic
eX H2(03
=

CO2 +

Hyar

a carbmic acid

All chemical rxN occurring in living system are mediated

through ocatalyst called enzyme.

Anabolic pathways catabolic pathways

S forming) ↳ coulting)
CO2 + H20 CoHizOGI to [ ↓
CoH1206

energy + 102 + H20



Adinosine

D:energy
currencya a

↳Mmohophat

ATP-
energy +

⑳
↓ high energy binds

release huge amount energy

ENZYMES

Almost all enzymes are proteins.

T

Excepting : Ribozyme (Ribosome
Ribonuclease-p (Nudic acid)
-

enzyme 20 structure protein X
->⑳structure protein
d do structure protein X

active sites : pockets (enzymes
↓
substrate attacks

to

ductI used bes allsI body

(Body] Organic enzymes (X) inorganic catalysh

-> almost proteins -> element ,(Ni , Cr)
-> in living alls -> donot occur living org
-> perform specific reactions -> no of uxn

- damaged (Temp > 400C) -> work well at highTemper.



CHEMICAL REACTIONS physical rxn

↳ binds one broken to form &

new bads shape will changes
binds will not break

eg: HU + NaOH -Nau + H20

H+CEaton
organic reactio :- Hydrolysis of starch

starch + H20 -n(Curose)

① Rate of physical or chemical process refers to the

amount of product formed per unit time.

⑳
#203

H2O + COL who enzy=r

enzym : carmic

anhydrase w/enzyme = Gr00
-

second

Alycolysis:cor- pyruvic acid - energy

- alycolysis

enzymes
-

(metabolic pathways)


