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BIOCHEMISTRY

o The tem Bn‘ochemig‘ry s made vp of fwo wordg (Bro + Chemistry).
® Tn which the fem Bio — refers to h\n‘nﬂ be"n%g'
and  Chemistry — ‘Chemical reactons '

® Hene, We @n su'mplkf say the study of all the chemical reactions
and processes  aceusing inside 4he living bodt/ ls known 08

Biochemistey .
e The tesm bt'ochemis\f\, was frest  introduced b\/ * Car] Alexander

Neuberg .

TImportonce of Bl'ochemisht];
o To understond all the adivities oaurs Inside our bOdl,,

® To anolyze our body.

o To know how h'ving bel'ngg are made , how life began ,
how they wortk ond whot chermials our body have .
 To diagnose the disease.




BIOMOLECULES

e Biomolecules are the molecules that  oOccurs nah)ral!y inside the
living  Orqonism . |
® Gienerally most of the biomolecules Containg (arbon 03 mayos

element .

e Other than catbon , biomalecules gmaulty contaln H,N,Q, P, S,

BioMoLECULES

Biomicromolecules Biomacromolecules
Amino Acds Psoteins
Nucleotides Nudlec Acid
Monasaccharides CarbohydraPes
Waker, Mineqals efe. L\'Pl'd-s

Biomicromolecules

o Tﬁq are the smallest moleculés.
oThe\f are the buildina blocks of macromolecules
* Thexf ore also known as ‘Monomens '

Biomacromolecules |
® ’lﬁe\, are |arqe molecules.
® They are made from many Amaller bui\ding blocks, .




Types of Biomdecules (Acc- to Syllabus)
There (re mm‘nl\, L Mayos biomolecules, Occurg Inside our body.
@ Carbohydrates.
@ Lipids
®@ FPooteins
@ Nudeic Acid

BIOMOLECULES BulLpING  BLOCKS

Carbohydrates Simple Stgars
Lipids Faly Acids
Proteins Amino Acids

Nucleic Acid Nucleokdes




| CARBOHYDRATES

® (arbohydiates are the most abundant noturally - Occuming organic
compounds or molewles in Nalure .

o (orbohydrates are Simply  defined aa the biomolecules Containing
(wbon , hydrogen and oxygen in the rako of 1:2:1

® They are also known as “Hydrotes of Corbon .

® Since , most of the Cmbohydmles are sweet |n foste , hence
they ore also known ax ‘ Sugar’ -e:, Suctese, lactese.

e (arbonydrates are also  (olled sacchondes

Gienerol  Formula |- Cn (H20)n

e (hemically , Carbohydrates are defined a8 “optically Qctive polyhydroxy
aldehydes or ketones or the - compounds which qive &uch units
on hydrohd,&\‘s '

Funchons of Cmmhywahs

o They are the most obundant Soure of energy.

o They are also used as stored Jorm of energy (glycogen) .

® Sugars like ribose and deox\,ﬂ'bose forms Seneh'c rnal DNA
and RNA,

® The\f ar used @& svqar (n our  home. (sucrose )

® They Sees 0 important - @nstitvents in  onnective }issves |

AAAAAAAA



Classificatio

n of (arbohydrates

(arbohydrates are Senen;lh{ classified Into 4 Colegories :
e Monosacchandes
® Disacchandes

® QOligosacchan

des

% Polqsacchan'des

CARBOHYDRATES
I

Monosaccharides| [ Disaccharides | | Oligosacchondes | - | Polysaccharides

- (lucose - Sucrose Raffinose ~ Starch

- Fructose |- lactose Stachyose —~ Glycogen
r Giolactose " Maltose — Cellvlose
Z
[Monosaccamoes |

e Monosaccharides are the simplc suqars Of simples’r form of
carboh\{dm}es.

o They connot be forther hydiolysed .

o About 90 mmonosacchorides are known {0 Ocwr in natuse .

® The\, are 9

enerolly sweel In joste.

o fxamples @lucse, Frudose, Galactose .




siticodion 0 0 1de
Monosaccharides can be clossified on the baws of fwo categortes :

e Based on no of (Carbon atoms
® Based on Fuachonal G‘!roups

Based on no of cabon oloms

Trioses [+ C(sHeO3  ( Gilyceroldehyde )

Tehoses |- CuHgOu ( Erythrose)
Pentoses |- CsHio 0s  (Ribulose)

Hexoses |+ CeHia0c  (Grlucose )
Heptoses |- GHmOr  (Giluheptase )

Based on no of funclional qop

On +he basis of funchonal qroup ‘(hey are of two {L,Pes )
e Aldoses ( Aldehyde Girovp)
® ketoses ( ketone Giroup )

H —CI =0 cluaon
H—CI—OH C|Z=0
OH—C‘i—H HO—C—H
H—Cl—OH H—-{Z— OH
H—Cl——OH H—CI.’-— QH
CHa0H CHa0H
Aldoses Ketoses




[ Disaccuarives |

e Two monosaccharides forms disaccharides or we can Sy disacharides
gives fwo monosaccharides on  hydrlysis .

o In disaccharides , the Q monosaccharides units dare held together
by glycosidic bond.

o They are crygtalline, woler soluble 18 taste and aweet in toste.

o Example ©  Suctose, lactose, Maltose etc.

[OuiGosaccHarioes |

® Oligosaccharides containg 2- 10 monesacchaside onits .
o They are less sweet and less water Soluble .
e _Example : Raffinose, Stachyose erc.

[ PoLy sACCHARIDES

o Polysaccharides contains  seuverol (more than 10) fepeating  Manosachasdy
units .

o They contain hundreds or thovsands of monesacchande unibe .

o They are generally not sweet in togte.

o They are also lled Gilycans .

o Example ° Starch, Gilycogen efc.




 The word Lipid is desived flom a qreek word lipos’ which means
Fa} |

° L|'p|‘ds @n be defined as orgonic  substances that are (Eloh‘vel«/
insoluble in water but soluble fn organic Solvents ( Such a2 ether,
chlorofosm or benzene ) .

o They are hydmophobic (n nalvve.

o Unlike the pateina, nuceic acid and carbohydrates Lipids are
not palymes .

o Example ' Fols and Qils

Functions of Lipids

o They are used as Stoed fowm of enerqy . |

e (ell membrane of plasma membrane s made Up of lipids (phaspholipts

o They are the precursor of hamones Ce-<3~ testosterone , progestson
esttogen . | |

# —met(- P(ovide metobolic fvel to bodl{.

oTth hejps in the absorbion of Tt Soluble vitamins .

* They are used Qs tagte enhances




Classification of Lipids

® Sl‘mPlc Ljpl‘d's
® Compouno\ Lipids
B Desived  Lipids
LiPins
|
Simple  Lipids Compound  Lipids Derived Lipids
— Fats — Phosphalipids Steroids
— Oils = Gllvcoh'Pi ds Carotenoids
— Waxes — Lipoproteins

[SimeLe Lieios |

o They are the esters of falty acids and olcohol.
o The simple lipid includes, fot, wares and oils .
o Fals € Qils . Esters of faty acids < glycerols .
® Waxes ' Ester of falty acids < olwhols Other than qlycerol .

" [DERWED anlTs_J

e Demved lipids are the substances thal are devived from Kimple
£ @mpound lipids by hydrolysis

o They do not resembles fat struclrlly but have fat like poopeeiiERy

o Tha, include  sterids , rotenoids elc. ’

MMMMMMMM



l:COMPOUND L@E-l

N Tha{ are the esters of fotty acide and dlohols  containing additional
qrovps  such as  phosphate , suqars etc .

o They mainly include Phospholipids , Gilyalipids etc.

e Phosphalipids - (ontains phosphonic acid

® Glyolipids, : Contains  Carbohyclrates

| FATTY Acips
e The long chain Hydrocarbons,  which  contaung * carborylic acid qroup

of the end ore known os folty acids.
o Folty acidz Combines with alehol (qlycerol) to form fatp € Ojls

e We can 2oy thot falty acids are the building blacks of lipids .

Classification of Fahty Acids .
They @n be classified as follows

FATTY AcCIDS
I

Saturated Falty Acids _Unsaluroted Fatty Acids

Monounsaturated (MUFA)
Po\yunsalura}ed -




[ Saturaten FA |

 These falty acids do not contain any double bond In the chain.

e Tﬁe\, have hl‘/qher melting points .
o-ﬁva{ are Solid at foom temperature .

o_Emmm_c_s_'. Lauric Acid, Palmiic Acid elc.

|UnsaTurateo FA |

o These FaHy acidg contain one or more double bond In the.

hydrocarbon chain .
o They are liquid ot rom temperatore
e They have low melting point
o Example : Oleic Acid

Types of Unsaturated Falty Acids

® Nénounso&ura}ed Fal’fy Acids (MUFA)
. Poh,unsa}umted FaHL/ Acids CPurA)

gt
HO W g @r:c‘f




NucLEIC AciD

® Nucleic acid are najurally occussing  pomary  informahion in
biomolecules,  which $om1 the Sengeh'f mir}Zth. o

® Nucleic acid 1s made fom nucleotides .

® Nucleslides are the monomesz 0v building blocks of nucleic acid.

® Nucleic acid is the polymes of nucleotides 0% # Is also known
as Po\\,nucleoh'des.

® Since, it is found in the nudevs Cnuclei) of the el and acidic
n nolure , hence it s known az Nudeic Add.

Types of Nucleic Acid
O 0NA ( Deox\/n'bonuclel‘c Acid)
@®RNA ( Ribonucleic  Acid )

NUCLEOTIOES

o Nudeotides are the monomesic unit of nudeic add.
e A nuclectide Is composed of 3 units .

@ A Pentose Sugas

@ Phosphoic Acid

@ A Nitogenovs Base




PENTOSE SuGAR

o It s q mmponem of nucleotide .

o It named pentose becavse 1t contains, S (arbona.

o Pentoce suqor is nothing but a  monosacchanide with S @rbon afoms, |
oIt 1s of two ypes.

@ Ribose
@ Deoxx,ribose_
Hovw O OH (H:0H 0 OH
N TN
NI NI
H }—c H H JH
| | | |
OH OH oM H
Rig0SE | DEOXYRIBOSE

ProsPHORIC ACIO ]

o Tt s also a Component of nucleotide .

o Molecular formula = H3POy

o Tt (ontoing three hydroryl qroup and One oxygen alom linked
wih o phosphoms odom.

0o
I
OH— P — 0OH
|
OH




NITROGENOUS BASE

® thogmou& base s the component of nucleotide (ontaining nitrogen .

o Ther are two types of nitrogenous bage :
® PURINES  ( Adenine, Guanine)
@ PYRIMIDINES  ( Urasil, Thymine and Gytosine )

PN
1Y <1

Adenine Gwanine
Purines
4
O NH, 0
CHs
ﬂ 0 ﬁ . H 0

Thymine ((Gytosine ) Uracil

PYyriIMIDINES




Stoudure of  Nucleohide

A nucleotide 1s made foom combination of fentose suqar, Nl'l'ﬂ)/ﬂenoug
baze and phosphorsic acd .

(IENERAL STRUCTURE

NHq,
N \

0 ( | JN

I
OH - P—O (-Ha. N N/

|

OH Nitrogenoug Bm;

( Adenine)

Phosphate o |
( Glm[c):p j H

/

OH H

Pentose Suaar
( Deoxyribase )

NuUCLEQTIOE




NOTE | ¢ Pentose Sugar + Nitrogenoug Base + Phosphate Giroup = Nucleotids.
Pentose Sugar t Nitrogenous Boge = Nucleoside.

Or, We @n Aoy Nucleotide = Nuclecside t Phosphate  Giroup .

® The wod DNA slands or Deoxy mbonucleic  Aad .

o It containg deoxynibase  sugar .

o Nitrogenoug Bases in DNA are : Adenine Guanine , (ytosine, Thymine
o They ore usually  double stranded |

o It ads as gendic matenol < cames genetic informahion .




® RNA stands for Ribonucleic Acid.

o It contains ribose suqav.
e Nitogenous Bases in RNA are : Adenine, Guanine , Gitosine ,Uracil

® RNA Is mainly fesponsible for protein synthesis .

Ometﬁ are generall(/ s-l'n/q(c Stranded

o There oare mainly  three types of RNA jnvolued in pectein &nthesis
® MRNA  (messenges RNA)

@ tRNA  (transfer RNA)
® ¥RNA  (ribosomal RNA)

P
Adenine ‘
p
Gyanine
RN
-
P
Uraen)




o Proteins are the most abundant orqanic  Molecvles 1 the |I'\n'n3
System . -

o They anstitte obost 96 S07. of dry cellolar weight .

o They are escential for the structure, function and fequiation  of
body's tissves and orqans.

o Proteiny are made up of smaller yoits called Aming Acids .

® Amino acids are the monomers of proeins or we (an sy proleing
are the polymere of amino acida.

Amino AciDs

o Amino acids are the building blocks of amino acids |
e Amino acids ore the orqanic compounds (ontains :
- An amino qroup (- NH,)

- A (aboxy! qrovp (- CooH)

- A Hydrogen olom (-H)

- A Side chain (-R)

o e mapr key elements of amino acide are carbon , hydrogen |,
Nirogen £ Oxygen.

o Although there are about 300- 400 amino acide are  known but
shil only 20 amino acide participates In the pyotein formation .

o Unlike ofter omanic compounds they are Soluble In waler,




Amine+

(arboxy qroup
Grroup

Side chine{ R " Different in every amino acids

Amino Acd Shudure

Zwitter 1onic form of amino acids

e When an amino acid |s dissolved In wales it exist 0% Zwilter
ion Yom ( A zuwitter ion is a molecle that tncludea  both positive
and negqakive -charge) .

H
I
Na;—-g— (00-
R
Cakion Zuitter  Ton Anion
(At low ph) C At high ph)

o We can also Sy amino acids are amphotesic In najuze




Classificahon of Amino Acids,

Amino acids can be classified on the basis of two coleqomes -
® Based on stwclure o
@ Based on Nutritional Requizment

Studural  Classification
Stucturally it con be  clossified into ’followina Hypes -
® Aliphatic  amino acidg .

® Alcoholic amino acida

® Sulpher contatning amino acds

® Acidic amino aada

® Basic amino Qadg

® Aomahc amino acidr

e Nevtral amino acids

Nutnitiono)  Classifiahion
On e basis of nutitional requiment, 1t @n be classified Inte
three (ateqoies ;

® Essential Amino Acids .

® Non- Essential Aming Acid .

® Semi- Essential Amino  Acids .

Essential Amino Acids
These amino acidk nnot be  synthesieec) in our body . so it

Is essentid fo eat them.
_Cmmgkhi \laline , leucine, L\{S\'ne etc.




Non- Essential Amino Acids

Non- essential amino aads are those that can be ,%\/nfhesizeo}
by oor body , S0 t s not essena) to et them .

Example  Alanine, Glotamale ete.

Sem - ESceptial Amino Acida

These amino acids @n be syothesied by our bOdZ , but
the (ote of aynthesis is lesser than the fequiment .
Oxample © Hiskdine, Arginne ek

Peetioe Bono FormaTiON

H H

| I
Nity=—=C= ( H— C— (0H

| |

R1 Rm




Bfo\gg_igo\ Role | Im!ooﬂance of Amino Acids

® Amino Qcids Setves ag building  blocks of pooteing, .

® They olso sevves ar precursos O hamnones - puines , pyrimiclines
vitkaming ete.

® fephdes have many fmporfont biolagical forctions , they are
used as anlibiokics ‘and ~ ankitumor agents .

® Some Peph‘dcs Qre vequired for deloxificalion reachion

o feplides also sewves as  Neurtransmitters,

® They olso thwalves in regulation of cl qycle.




[ STRucTuRE OF ProTEIN |

The structure of pootein can be divided info 4 clataes [ levels .
O Pm'mon{ Structure
@Secondory Structure
@ Tertiary  Structure
@ @Uolernan{ Shructure

Poimary _ Structure
This is the simplest  level of ptein Afructure. |
Poimary  Strucure  simply containg  the  Sequences of amine acida
1N polypeptide choun.

B el

S'ecnndary Studture
Secondbry Stucture. of pvo}ej‘n 1S jFormeo\ b\/ %\dfn/q £ ’rw:‘sh‘g

of amino acids -
The most common ’ﬂ,pes are - X-helx € B Plakd Sheels

% < g e
/ :




Tecﬁar\! Structuse

o Testiary stoucure of Pm’fen‘nx are fosmed when the twists
and folds of Secnno\onf shudure  folds agm'n to {om
0 ‘ar/qed Yoree  dimensiona]  Stsucture,

Gua}eman,,’ Shsucture

e The quatemary stwdlure of P'Uo’fel'ns s formed by combinadion
of 4two or more teshory units.

o Haemoglobin nsist of fwo O and two B chaing s the
best example of q:uaieman, Shwudture _




_Classifimtion of Pootein

footeins  con also be  Classified on the baws of tuwo categories
@ On the bosis of structure
@ on the basis of composition

On the bosis of Stouchuse

On studval bagis +he|{ @n be classified tnto fwo Cateqonies -
e Fibrous Protein
e Globular frotein

[Fibrous Psotein | - They are made up of elonqated or fibrous
polypeptide  chaing  which forms,  fibre oF
sheet like studure.

Globular Peotein [© Gllobular  proteins  are Qenerally  sphesical
in &hape dlue fo Hghty Folded polypephicle
chaung .

On the basis of mmposih‘on
On e basis of @mposition , aqain iha/ @n be classified
Into {wo @teqosies .

o Sl'mplc Psoteln

® (bgjugaled Peotein




Simple_Proteins | S\'mcrlc puoteins are made up of only amino
acid units (ined by peplice bond
eample © Albuming, Globuling efr .

(onjaoled Prdteins | - Along with amino acids  Some other  qroups
ore also oltached In conjuqated  proteing
example © Glycopsotein | Lipopsotein efc.

Im|podancel/ Bidlogicol Radle of Psttein
e Plasma membane pruteins (equlotes  the tansfes of substance
olergq Cell Octoss  Cell membmne .
® Al reeplors are made Up of fm}ein&.
o Al enzymes (re Made Up of proteins.
¢ Al .anhbodies Qre prolein 1n Nofure
o Most of hamones are Pmtein In nafure
® Haemoqobin IS 0 prctein  camies Oz in blood .
o Adin € myosin are pwteins hep in muscle contrackion,




BIOENERGETICS

® The tem Bioenergetics is made vp of two worda "Bio t EnerSeHcs'
- Bo — Lfe or Ll‘vina ben‘ns
- Energdf(s - Sfudy of Energy.

® Bl'oenergeh‘cs S no’fhing but the S’r\idy of change in energy takes

%ace dusing  biological - reactions .
® The term Bioenergetics can also be known as  Biochemical Thermodynamics.

® The sum of all the chemical reachons fakes p|a(e nside a h‘w‘nﬂ
Orgam‘sm is colled Metabolism .

[PrincieLe OF BiOENERGETICS |

e Bigenergelics ( Biologicol enefqy transformotions )  Obeys the law of
thermodynamics .
e Now there are basn'cal!y b laws of thermodynamics |

—Zeroth  Law
—-Fist  law
—Second  Low
— Third  Law

e But 8\'omageh'cs mal'rﬂy focvses on Rrst law and Second Llaw
of thermodynamics .




© _Frst Law of Themodynamics
The first law of thermodynamics s based  upon the  Foinciple af

(onsesvokion of Energy .
Acording to this Energy @n neither be created nor be deshox/ecl
but it can on\y be tansformed from one form fo anothes.

@ Seoond Low of Thermodynamics

Acording to the second law of  thermodynamics " Tn all naurad or
Spontaneaus,  process , the entropy of the system always increoges.

RELATIONSHIP B/w FREE ENERGY , ENTHALPY , ENTROPY

O En{holp\’i _

o Enthalpy s defired ‘as amount - of heot taken or Tweleased by
a S\,Shem dmn‘na a chemiq| poocess.

® The change In enthalpy 1 denoted by AH

- Heot / Enerqy  feleased
~ Eaothesmic reachon
— Spon’raneous Psocess

If AH — Positive
- Heat | Energml absorbed

— Endothesmic  reaction

— Non - spontaneous poocess




@ _Entropy
o Enhop\f Is s(mp\q defined 0s measurment of  fandomness / disordes of

the sx,s’rem.
e The change n- entopy \s denoted by AS.

Now If AS |s Posthve
I:Randomness Increases

Exe Spontaneous Process

Tf AS 1s neqalive

Randomness  Decreases
Non - Spontaneous, Psocess

® Fee Enagu

o The free enérgy of a system Is defined s energy that 1S acfualh/
- ouailable to do wosk

o Tt 1s also known as Gibb's Free Energy .

® (hange in  Gibb's Free energy 1s denoted by AG

Now | If AG IS Nego.h‘ue
I:Spontaneoug Frocess .

Eexothermic / EXergom'c Reacljon

Tt AG is Positive

Non- Spon’ranmu% process .
Endothesmic / Endelgonic Reacion




_Relationship fomula bjw Change in Free Energy , Entholpy € Entropy
® Most of the biologicol ~ feactions  occurs, under a constant  femperciure

and Constant pressure .
® Now 0t (onstant {empern}ure ond Constant pressure fhe (EiOhbnship

between  Gribb's  Free Enerqy . En?holp\, € Enhopy @n be defined by
?ol\oun‘ng expression -

AG=AH-TAS

Here, Tn the above Fomula.
® AGr = (honge In qibb's free energy

® AH Change 1n Enthalpy
e T = Temperalvre Cin kelvin)
® AS = Chonsc In Enhnp\/




Diﬂ“erenae Delween  Exothermic and Endothesmic  Readions,

ExotHeERMIC REACTIONS

EnpoTHERMIC REACTIONS

® [Exothesmic reachons represents
Q spontqneoug proess .

® Exothesmic reachons releage
heat enerS\/ to the
Surmundn'na;s . ’

® The\, do not meed energy to
becam the feaction .

® Entopy of exothemmic feadion
increased  ( positive )

® Enthalpy of exothesmic (eadion
IS negoh‘ue

® Gubb's Free Energy
(eaction 1S alw

of exothem
neSaHVe.

o Tbe«/ are olso  known &
Exergom'c Reactions.

® Endothesmic reachons (epresents
Non - 5pon}aneoo& proCess .

® Fndothesmic feachions Qbsorbs
,heaheﬂelgy from the
Surmvndin%s. |

® They dlwaye need energy fo
begin the readtion .

® Enlropy of endothesmic  reacton
decreased . (Negative)

® Enthalpy of endothesmic
reacHon 1s posih‘ve :

® (ibb's Free Enemy of Endothemic
feactions 1s a!wcuj/s positive .

' Thﬂ/ are olso  known Q%
Endersonic Reaction .

Products

Gubb's Free Enegy

7
3

Time




[Reoox POTENTIAL |

o The term Redox Polentiol fs made Up of two words ‘Redox’ €
 Potential)
® Now Redox — Reduchon t+ Oxidahon.
(Gin of e-)  (loss of e-)

® Redox Potential s also known ax Oxidahon - Reduchon  Fotentol .
® Redox potential 's simply a meawre of tendency of a redox
Covple fo donate o5 acept eleckons,  under standard  conditions, .

What s Redox Couple ?
When a substane exists in both .oxidized and reduced - state
then the poir i1s cdled Redox Couple .

angle © JAD*/ NADH

! {
Oxdized Reduced
Form Form

Two (onditions of Redox Fotenfial

o | Negahve Redox fotential | Grreater tendency. to logse electrons
o | Positive Redox Potentt] |- Gireater tendency to acept electons, |

Note : Electron olwoys flow from negalive fedox potential o
Posih‘ue redox potential .

AAAAAAAA



EnerGy Ricn Compounps

() —ﬁ)e\’ are also known 0% Hg‘,qh- Energ\/ Compound& "
o Those compounds which releases at least 03 more than ¥ Gt/mol

energy of pH 3.0 are known as Evergy Rich (ompoundz .
® Now, Since most energy fich ompoundg contaun ~ phosphate qroup, henee
fhey are also known oz High Energy Phosphales .

o Now (ertain Ofher compounds  Which  liberates less than +0 cal/ml
eney are reffered as low Energy (bmpounds .

Classifiction of Energy nich compounds
There are basicully five Types of high energy Of erergy fich Compounds._
© Ryrophosphates
@ Acyl Phosphates
@ Enol Phosphates
@ Thiol Esters  ( Thivesters)
® Guanido  Phosphates

Pyrophosphates
e The enerqy  bonds in - pyrophosphates are acid - anhydride. bonds -
o These bonds are formed bt/ the condensalion of qeid qfoups ( mal‘nly

hosphomic acid )
o Brample - ATP. (T has fwo high energy  phasphoanhydride bonds )

—CcHPHPrPHP




Acyl Phosphates |- |
e The hl/gh energt, bonds In ‘this mmpound IS {zmmd b‘/ reachon
~ between .Carbox\,h‘c acid Qroup € PhosPha}e qrovp -

® example - 1 3- BiphasPhosly(?(UlE.

Enol Phosphales
® The hl'%zmnenerg\, bond  present here Is enolphosphate  bond .
*T Is ed when phosphote  Qrovp oftached- to a hydmoxy|

Qroup . which 1s - bonded to a carbon . alom ham'ng double bond .
® example - Phosphoenclpyruvote

Thiol Esters

e In this compound there 1s no phosphate Qqravp instead 1 has,
high enerqy thicestes bond .

o Thicester bond fesults from the feachon between thiol and

Quboxylic acid  grovp .

® ﬂqm_plg_: Acetyl (oA

Granido Phesphates
@ Wm’ are olso  known a% PhosPhagen&.

e The hl'/qh enetgy bond here is Suam'du'ne Phosphare bonds, .
® example Phesphocreatine




Crass Bono EXAMPLE
Pyrphosphates —-®-C)-@® ATP
0
\
ACV‘ besphdfs -—é; -0 - 13- 8|'phosph08fy(€|ﬂ}t
Enol Phosphu}es ; ?\H Phosphoenol '
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[ATP]

® The full form of ATP is Adenosine T Phosphate. .

® I is a mulkfunctonal nucleotide (oenzyme .

o It is the most important form of chemicl energy in all cels.

e It is also known as Energy  cumsency of cell .

o It is produed by phosphorylahion ond cellular  respirahion .

o Tt \s ysed b\/ enzymed and  structural  proteing In Many cellvlar
pfocess .

® (ne molecwle of ATP contolng 3 phosphate Qqroups .

Stucture of ATP

NW.
G\
0 o o <1 )
gog-o—-P"o-—c 0w | &
0—P—0—P-0—P—0—(hs
L

OH O OH

Phosphate qroups

| Ly Rdenosine
| ' E'I Adenosine  Monop hosphak
| '-vJAdmosu‘ne Diphosphate

— Adenosine Triphosphalle,
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