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Introduction of Hiochemistry:
The branch of biology which explaina the biochemical basin of life in

qilied Blochemistry. 11 is one of the most important bronceh of biologey due
wome reastns given below:
« It provides information about all the processes carried out in the living O
organisms from construction of body structures 1o flow of iInformation
from nucleus, especially DNA for enzgyme/ protein synthesis and control \
of all the mechanisma.
« It provides information about abnormal mechaniams which lend E
diseases. It ultimately open doora to the development of medicines an
medical equipment to elucidate these abnormalities.
¢« The recent concept and technologies of biochemistry enabl o
investigate and understand most challenging and
problems of biology and medicine e.g. how does cells i
form a complex organ? How does the growih of cells ¢
are the causes of cancer? What is the mec

inl
ather to
? What
of memory?

Biochemistry is the o ranch of science answer these
questions properly.
As we know th ms are made ifsues and cells while
ells are made up es, molecules arc ically bonded ntoms. It
aneans that fun y living things or nisms are made up to

ate of cell theory ie. structure
cir chemical composition.

hemicals whi pirins the second
nd lunctio arc dependent u

Theref is necessary t he chemienl composition of cell and
=actio carry d in

wh ow cells to understand the different
t I‘h.m:l mnmhulhw% organism,

MICAL COM N OF CELL:
EI )It is already es ed that all living organisms are structurall
gpus:d af cells affthliving cell contains a living matter called Protoplasr

he actual chegff®al €omposition of protoplasm is still not known perfectly

owever, ch it contains 70% to 90% of H;0. I the water
raporat maining mass of cell is called Dry Welght of cell, cons
containing long chain molecules called Biomolecules whi
of organic molecules. So, the compounds produced by livi
are called biomolecules,

ly six i.e. carbon, hydrogen, oxygen, nitrogen, phosphorus and sulp!

o

ni
O‘“ﬁhe elements which are involved in the synthesis of biomolecules
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The form approximately Q8% of the biomolecules.
1.1.5% Fundamental types of Blomslecules:
Biosmolecules can be divided  into following, groups  accarding 1o

variability in their stroctures and functions in cells and organisms ie

1. Carbohydrates 2. Preteinis

3. Lamds &, Nucleic Acids
S, Conjugated Molecules Iy

Riomaolecules

Units Linkages

Carbotiydiates fobgo & Manesaccharides Glyconide linkagr
|'-|||1“1"|"I-.:'_'Ij|'|_f| Wi
Prodring Aminn Avids Peptude hinks

Lapoils

Fars & Oils Glycernl & Fatty Aclds

PFhospholipids | Glycerol, Falty achds, Phosphate & Chaline

Terpenoids Isoprennids uniia
KNucleic Acula

DA Demorribonuclentides

REA Ribonucleotides
Conjugated molecules | Different biomolecules

There is n vuﬂuliu%@nd in literature nkiy percentage

riomolecules present in th It is because, different gglls within the sar
wdy have different @ biomolecules. gl'herefore, these values @
iways taken as a percentage of chemi
onmpaosition of o g malian cell is given

tions of cells (in %)
Mammallan Cell

|
|
!
|
0.25 1
|
1
|

of macromolecules |polymers) by Condensa

Maole gitich lorm the structure and carry out activities of the
¢ large in“s®e and highly organized molecules called macromole
aich up of large numbers of low molecular weight,

subunits called monomers or building block. Therefo
lecules are also called polymers (poly = many, mers =
ules which are mentioned above are all macromolecu

©
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Mocromolecubes  are  construcied
L) ()
@& () O
Monwres 00 Monemer 2\ : \

vesembles conpling of il cars onto
trnin. The basie structure of each group
of macroemolecule is very similar in nll
arganism from bactena 1o human beings.
In this pocess MOMRENCrs  ore Joinedd
together by removing -0l from  one
monomers  amndl =11 from another
monomers so both monomers lorm o new
covalent bond between them, this process
of joining two monomers by removing
water molecule (s called condensation or
dehydration synthesls. Condensation

alwoys tlakes place by proper enzymes

and cnergy expense.
(b) Break down of macromolecule by hydrolysis:

Proceas where macromolecule [polymer) are brg n into their
subunits [monomers) by ad of ~
H:0 molecule is ealled .
S 02 C LOROZ

It is just revers of co

frovm monomern by 0 process ilami

» E:r-hﬂ- ™.

w3

during this p water .
molecule brenks | nd OH Midswinaie udd L
ions with the cnzvime, niﬂ::‘;in::ﬂ-:iﬁ:-_ /-

st embahing o Dnial

whereas -0OH ne monomer
and -H alt

the other
breaking

nd between
munumcri uring  this (D @ @ an .‘O"
arenk rgy is relen

I:Jn-l.:m'mr mcmhr@ macromolecules are ecither formed or bro
in the cell, n rebuild many of its structures, In heterotroy

ring digestio olecules broken into monomers by hydrolysis
¢ enzymes, these monomers when reach to cell o
es by the process of condensation. In autotrophs,
sers from inorganic molecules like COy, 11,0, NO, ', S04
ghers latter on assembled to form macromolecules in sour
es by the process of condensation, while the other cell when re

mblecules either for building purpose or to produce energy,
les break into monomers by the process of hydrolysis.

2
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1.2 IMPORTANCE OF WATER:

Water s the most abundant component in Hving ool s amount
varies approximately from 7006 o 900 1t is the medium of lite Aliest il
reactions of a cell oecur in the presence of water. It olso takes poart in many

blochemical reaction such as hydrolysis, also provides mw moatenal tor
photosynthesis. O

The ability of water to play its wide variety of roles and the reasons fo

its importance in biological systems is due to the chemistry of H .0 moleeul
The chemical formula of water is H:O, which means that the two atoms V

hydrogen are joined to one atom ol axvpen,
Water is o polar molecule. It means that it has partial negative
[f—) on oxygen and partial positive charge (8+) on hydrogen aygaas o

difference in electronegativities of hvdrogen and oxyeen T
separation of electrical charges is ealled Dipole, which Wit
molecule very important properties i.e. high polarity, lorma widrng
bond, cohesion, adhesion, high specific heat, high vaporzaty
hydrophobic exclusion, ionization and low density of | eRE Proper
make it best solvent and cradle of life.
[n) O q ) /
. L
3 Hydrngen
il s

&

H a v ..*‘]

o ©
! %ﬂm -
N Fig n bonding
ydrogen bond®
Itis an int force of attraction formed between two m

rbnt of which cant ally charge H™' and other contain par
Q charge as prrs?n water. These charges attract two molecules, th

of atun:ﬂw to H™ is called Hydrogen bond. Due 1o this H
bonding ecules have following two tvpe of characters,
hh#gion or Cohesive force of attraction:

QF attractive force between similar molecules is called cohes

1tuon. Due to polar nature water molecules attract each o
L A-bonds between them to form a long chain of water molecu
WJ it in flowing freely. It flows as protoplasm in cell, as blood

O ssels, as transporting fluid in the conducung tissues of plants,

\% o
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Adhesive foree of attraction or Adhesion:
T il raetive fovree 2 - r 2
between dissimilog molecules is

enlled Adlhesive Fovreae ol
1. Dute 1o polar nature,

waler molecule atiract other
charped molecules and
attached with them. It can hold
the walel muolecules in the

)

Lelimniiany mepl milVers wel
i pEpile beppmisan il b
wylhein it berljes piarie

ol ey aipraonnel

attractio
LT T TR

Al lirsinm

vessels and prevent them from = -
packward flow. Fig 1.4 Adhesion and cohesion
1.2.2 High specific hent:
specific heat of a substance is the amount of heat energy rrrquiru!\
raise the temperature of 1gm of that substance hy 1C° (e 15C" to
]

The specific heat of water is high due to its polar nature an

bonding between their molecules. It means wnaler required hig nt
heat to make changes in its temperature or wann up. It works mperat
s en ther

stabilizer for organism and hence protect protoplasm agai

rharges. _
1.2.3 High heat of vaporization: ,.-’""‘
The amount of h rcquiruﬂ"'iu % 2

-hange liquid state of wn pc@f state
s called heat of vapog . Greater the
icat of vaporizati higher will be th
ig slate or vice versa, ..

‘hances of stabi

Vater has ve eat of vapo 3 :
e 574 k herefore wat ires 5H..; o

o absorb hi at ln:hnngci%l from o s
quid to ity*fo water ‘Q? 3 3 £

rs, It gives ml ’
and its state . It plays an ; o &
t role in thc"%"lﬂtiun. It nlso ' %ﬂ{

es cooling t Ywhen evaporate
uring transpi re perspiration. y
2.4 Hydrn@ exclusion: o e i
It i dency of water to coalesce oil drop into large drog
ater have hydrogen bonding between them which are di
¢ the nce of hydrophobic oil and form new bonds. The water m
ieq fo ore hydrogen bonds with themselves and the nonpolar

gether. This exclude hydrophobic substance (oil) from wate

) "o

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

T

The water svialecorbes ovoiee et T8 sl O . Thes veae tiom is rrwersille
alman iy vl i Ehae i dosisbaatiom pogs ity wntes ey Vel
wul oo bane 1o Amphoterie in tmiuie I also Ve bives os uller doe 1o

juAnne I oot p" fow wivevannnioe ssc il ibes 1o oells il oI
i Anemalons belhavior of water;

Wister showwn slilTeremt behavior below 4°C Usuntly mntter contrset s
temmpernture ot doe o hvidrogen bond below 490, winter exponds whie b
ecases s density soal 0FC water expands maximally in e condition, The
density water 11 e bevomne lighter, comes above the surface of
iy waiter of liquid, It makes the life possible under Troeen witer.

——— e =

% joniralinn of walen

Water

L]  Leaflils berak aml reform
GD Fig 1.6 mn@{n
CARDB TE (CARBO ON, HYDRATE = WATER):

The lilernl Ipeaning of word rate in hydruted enrbon e, water

ning garol, Thus biomolgeule tain C, H and O as element where
nd oxygen nru?E:l’ in the simple ration of 2:1 as present

general formu - hydrate molecules is CH, 0., whereas
ole number, A g to LU PA.C earbohydrates nre defined as
e

Q ydroxy earbogyl unds”, carbonyls are aldehydes or Ketones,
Main source ?%uh}rdmtu are plants becouse they synthesise
iydrate molgfulegias primary product during photosynthesis, othe
decules a ced from carbohydrate during different metaboli

1ys.
Th e Aweet In taste if feels therelore called sacchrum ¢
ﬁhﬂ are also called sugars,

ca rate found abundantly in all orgnnism, like cellulose in o

apt, paper, starch is stored in cereal grains, tubers, sugar cane, ¢!
\O th structural and functional role,

O
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W1 Classifleation of Carbohydrates

As we howe discussced earlier thst corbmbivdrnte molecules are ol
e Baw haide s’ these Bacvhandes are classilied inlo threes rog

(1) Moo harude (i) Oligosaccoharide (i) Polysace harite

11 Monosacrcharide: (Mono - one; Saccharide - Sugar)

The oo of carbohydrate molecules which contain anly one sugpr
wlevnile They cannot hiydiolyses due to this reason. The empioeal formala

“thewr moslecules is Co 0, e Ribose (Csllia0s). Fructose Col O, e, o)l \O

w fonial in whilte ervstalline solid with sweet tnste and soluble in woter

piwsawcvhurude con furnther classified on the basis of C atoms presemt
e, e sullix "Ose’ use with no: of C atoms present in them on Iﬂ"@

owing table. - L]
Class Formula Exam
Tiivme Gy | Glyceroas or aldehy) Dihydroxy i
Trinse Cablal s Frythrose, -ﬂlﬂ-ﬂilw el al
e it e el 3 | Hitwime, thgl'lnlq ric
e nimme Calljille | Ghugwse, Fructose, Galactose
Hepome M0y Lilun nbwepilome. e
Glyeerose and Dihydroxy acetone are impo t yhose, prodoc
ring respiration. Tetrose rare in nature, il A nome bacte
tose sugar form basic s of nucleic acid. llﬁe most import
s from hinlnniﬂﬂ . Glucose fqund in ripe (ruit, sweet ©
il honey. It is also n.'II known polys mride in combined st
wlose another resent in fruit fruit sugar usually
found in H res but we can alsoraw their structure in o
iin form: ®
CHO
|
IC'DH H—C—0H

b:“ —tlz-mg\ uu—%-u
(S;J » H—c- u-?—uu

) H H—C—OH
.- r ‘

h
Glucose A H=C—0H

@ Lee, .f" !

Q Glucose
hexose are further divided into aldohexose isomers (hav
O Inr formula but different structural formula) like glucose, §

nos etc and ketohexose isomers like fructose, sorbose, psicose

0 °
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———————— —
(N LE I LRI THT

| I |

|
HO — =1 ==l HO=C—H

| [ |
H = = H=C=0H HO = — |1
I | | \

H—C—0OH H—C—0On H —=C—OH
] I |
CHLOH CHLOH CH,OH

| | |

- Gluconse - Mannose - Galactose

{ii) Oligosaccharides:

The type of carbohydrale which are made up 1t 0
monosaccharides. These are comparatively less sweet in d le
wluble in water, They ean hydrolyze. The most common type | cehar
i hydrolysis yield two monosaccharides. The covalent tween th
wn monosaccharides is Glycoaidic bond or linkape oside 15 simpl
ing shaped sugar moleculedhat is attach to anothe le, the sugar r
nay be either 5 membered or a six membered rin r example suer
s+ o disaccharide, com 0 sugar unitgg glucose and a fructuse.

L]

ﬂmcchnﬁd* be reducing or non-reducing sugar.

f@-ng sugar is an drate which is capable of being axidize

rb:s the reduction r substances without hydrolysis. It is due

Q ¥sence of free de'or free ketone group. Examples are maltose, I
. The non-

sugars are carbohydrate which are unable
dized and tlo reduce other substance. It is due to absence .

ehyde g groups, e.g. sucrose or refinose ele.

anisms especially plants transport their sugar from

akAfruit) tissues in the form of non-reducing sugar where ply

formed between ‘carbonyl’ groups of both sugars. Sucros

ch is non-reducing. It contains more energy i.e, it is energy «
sport and storage. During transport il is not oxidized and re:

=r substance so no intermedinte reaction with other molecules oc

Q:;\O
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juiil Polysas whanide

T™hese are hugh melecular weipht carlsihyvdrates whis b o bhydenly s
seeld mam monoesacvharudes Mene are formed by
huamdrmis ot thousands of Monosacohatude unns,
eyl arsad it

1 32 Starch

i ps the most important amd abundant resecve food material of highes
plants. found in cereals, legumes, tubers and other vegetables 1118 nude up \
< mans glucose molectiles joined together in straght chain amylose which
¢ seliatle 1 hot water and a branched chain amylopeetin, which is insoh
s ot and cold water It gives blue color 1o odine
1.3.3 Glycogen:

It s also a polymer of glucose lts molecular structure is
starvh but found in animal therefore it is commonly called anima

s manly found in bactena, fungi, in animals abundantly fou
nuscles It gives red color with lodine.

el gheond hishage

thee womtvilenina®umny  of
r g starvh, plywopren,

M AW ‘n;-uﬂ UMW
N AN, 0,
11 b H II i w (1] Wi i
L1 PN & i
T ) sl . L 1._“' . :l . .l.ﬂ-l il -
‘"I—-'- = = L L

i lﬂ-! 1] 1] l.-ﬂl
rL Amm
L]
%@l"-ﬂﬂi '
7’

Ly ﬂ I‘I'
LU [ N

O

N3
Wi i | LN ]
h =N Nl — o N
rb "1 3 |
(b oo
| 1% ghcovidis Tk
v; e | .
nl-ml *tn, C1am
iy j‘.‘_ t' I.I-‘l '.I
ll Il i RN T | R [N | P "
i i i e s

--u—- N\ IS0 -0 W S-0-
—s —s —

O\/O wF e T
N
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Chapter )

Rislogical Malagules

T ———————————8)

S

It is adnin o palymer of glucose, most atmindant carbohiydonte found in
patvire. 1t s highly insolubibe i water. 1t oot digested in baman by, I
cellulose the glucoss units are joined in steaight chaim snd o beonch hain
present in i Thin straight chaln become spirally colled anld condensed 1o

form tuhes. These tubes of cellulose form eell-wall of plant cells, Cellulnse
give no colour to hodine.

-

f'l‘ 1.7 I-i:ﬂ:lu.'l.-..
1.3.5 Chi 3O0sN)

It chuin polymer , '
N-m:"l'l}‘I I samine, an f" aretyl proup
of glucnu ﬂulnmlm =0

of chitin is W, 00 / CH OM
, forming ine . " o
fibrils. Funct it is by~ :)\ﬂ .
parable to HKeratifhprotein. *] prnt”
hitin is modifi ccharide CH o M
contains Nit which allows °'i~ n
for increa n bonding L ; ",
E";:":;" : polymers, giving Fig 1.8 Structure of chitin

ure and unmaodified form chitin is translucent, pliable, resili
tough in most arthropods but it is mastly found in modified (o
proteineceous matrix form exoskeleton of insects, with CaCO; in
nr mollusks and crustaceans, composite material is much harder

\Gl’l'cr than pure chitin.
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-ﬁ e — -
Sterenisomern  In Cartbohydraten  and s ole  in antificisl

sweeliiess:
Many  seignr odecaben hove siereoimamen beo e molecules wee

mrirror imggen of eacl othes

o, L L3 A 1
'I-L. "lLl.II
i
. It-t.l ANl 1'I-l{'-ll'll
y-Cileose < ;
IR R A | =0 =5 L tilucnese
Right hanuled i
shapar Il":.h Ol -G -on 121 el sune v
H- L (0] fiied o @
CHOH i on

Most of the sugars in our boady are night honded. The m@w}u
r

sanded and left handed sugnrs are same, protein [Enzymes) riphi
ancded and lelt handed, The enzymes which are present in ou re alan
dphit handed therefore right handed enzymes metnbaolize 1 iled supirs
wily, They are unabile 1o digest or metabolize left handed aa e ariificind
weetener which are used by diabetic patients usunlly fir handed supars,
hese sugars have same m nd same sweclens ve zern calories
“hese sugnra are not o our body becguse all ol our enzymes an
igght handed and th ific 1o hrenk the right hunded supars
“he left handed wo fuently there will he n
irenkdown of thesd s » no metabolism amndo colories,
.4 PROTEIN; PROTEIOS ANS ‘FIRST RANK")

Protei defined ns th fs of specilic amino ncid arran
iner which per igfinite functon. Proteins nre thie me
: compountds 1 which enrry out virtually all of 1

. They t.‘unulilstr part of the dry weight of a cell,

teins are the complex organic compounds having C, H, O and N
, somelimes 1 tnins S also, Due o presence of N in e
on they are nitrogenous compounds. Proteins nre

ing blocks of liss fany parts of the body such as hair, nails
gﬂhru are also . Whereas meat, fish, milk and pulses are the o
aurce of protgfit.

4.1 Ami ciddas a building block of protein

re macromolecule or polymers of amino acids, These ¢
rids pr omers and linked with each other by a covalent hond
npml or peptide linkage. As we have defined above tha
rot as a unique sequence of amino acids that gives the

ties to these molecules. There are twenty basic amino acids
stitute each type of protein, found in viruses to human beings,

0 o
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S

Avvirms ann bl one ssngenie Commpeaanieds whioe b contisin at least nne aminn
pissage | ML) il b worsn e oen Veawer el oot o nebesylio: me i, work ns nevd, b
e o v slly Duspuded o on asymmetnie carhon, this earhion is also en)led
o Cnlus The geperol stoucture fFmpacionl Tormulng of amine acid (s

n
N 1;, COULL \@
Arims g " Cai 1:1:!.}'1-1' i all

Al 20 b owids have saone lormuls except R group e, Hr@

gy, white beis v inlide, the types of 20 aiminog scids based on the abil
ool 1 s mloomwenn on Bolbosstongs smmngabes omvinnes o hls, 0

" 1] L
| |
N - C=Citanl N = C = OO - COON
I |
i iy “Homn
Cillvewnie Alaninir Serine
1.4.1.1 Formalion and B own of peptide link
The protein o | e chaoin is o o by linking amino acids t
prepriide bl Thie mids are lormeg | king amino group of ot
sirnnimeo oend wath o awcid of another g neid by releasing one wat
wlecule ns pave
i ma i H oOn 1o
I | | I I‘| | JOE S )
=N -5 \ l+H-N-C-C-N-C=-C-0OH
I |
- CH;,

h vine Prplldl" hﬂ'ﬂ‘-ﬂpr

restltont ol G R p.h't Iynlanine has two amino acid suh
rplﬂplplllll Ay fe N an amino group of one end and n earbo
pronp at the otl I of the molecule. In this way both reactive ¢
| ek vl or Turther peptide linkage 1o produce tri, tetra, §

peptide, leacd iy peptide chins,
‘hmum NG— Ao gl }-— Amino ncid ———{M

2 A 4
@"WF' ide chain enn be broken by breaking peptide bor
:h s of hydrolysis with the help of hydrolytic enzymes. The §
e b broken into small clunn of more than 10 amino acids
e, wherens peptone can be hvdrolysis further into small units
mino acid called peptide which are further hydrolysis into amino a

QO &
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Q2

# e ———————

| 412 signilicance of thie segpuienee ol aminn webils

i Mg wWis e Bl sdenbist s dletepiined hie o T L T T
wiivipaes e s v peiem proben vl Dl bosinnned Wbt Bvsaabinn i o sanngmenedd ol %)
arnrinen e el any twar s s Eine Poined 20 onnninns gnn gl oomind el bie s Booned V00 snibuinine
PR L ey biwelal In'.!-l'l'lll- i I l'l""llllllrlhllll' Ponsigidm 2Ranvnee s Dosiainl di ‘|Ir.|||q.pll.p.|“”
w hain i 4s g winesd ol A o Doowtons, Pwen odpohuen o) ovmmed Paves Pebon 18 0 bomanis ane by
R L R R R TE s, wiikle eon by beeton o hudo comtmin VA e

1] ML

dein, These protein
I swpecific arrunge of 20 amino aeids
 the arrangement of aminog ok
vt by ngated edis lughly specilio woper functioning, I the sequ
will chinnge th&gMemn fls to corry iis normal fune
iprle i mickle o \1 woee. nbmormolity in hemoglobir
e aine aegd of 574 amino acul. Only valing is rep
o, e 1o this linde change the hemoglobn
eads 1o death of the person.

1 | Clutamic | : :
BN | arid ] E !Ewiliii!f'!

Mowrmal

TIUCGGAREURTIL
werpiiriinee in g

ol sty i

pruEsw

| L A

Mol ies

'\/ Sickird 1
\O Fig 1.9 Normal and abnormal sequence of amine acid |

I on
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1. 4.2 Classifieation ol Froviwin

Prostein cont b o Lamnifiesd in VRN WIS b e i e .
om the basin of luncths ote, Prisieins nn

NETTR T
shape an twn following pronapm wnnifies
(i Filaronias 1 vavtean
(i) Fibirous Proteln:

These are g il rs of Imoleins T ¢
nitertwine witly eoecly ol les s they mre o

SN ol e Pl eyl
he Torm of Bbeils thewe proteing me bmebubile 10y wintey lll!n II-I ;::l -.:1'::':“ l“'l

i & LY [ L&
lantic in nature. They perfornm stracie) vole b el il L DTTTETTR :.I:I" \

pider web, myosin in musclen, fibers nig Clo g, Keruiig (L ITTIT BT
e,
i) Globular Protelns: [ "

These  are  spherieal

or
Hipsoidal due 1o three dimensionsl

Al of secondary protein, These nre
ither  lertinry  or fuilermary  in
tructure. They nre soluble in sol, /
el or base containimg aqueons
wihinm or oleohol. They con e

l*}-ﬂllllilﬂl- These Preteins L x j % J
nayme, antibodies, hnrm:: il Colliagen, n A T

o mliae gy i
LT T T Proeinm

WY paoe gy (punish) « hninin

sl '
ecrnogelohin, TR

-

n! Glabimlay Proteins

PE[I“[':" (]/ Qe Aune oA Vre
A List of Strucsugal Proteina " |

.'I_

\etin s le formin

\rnyland % Wiirk s aell nﬂ Jrreatedn

Sueldindly (Flliegu Ul v b abe™in Dike roocken silie e bwipes el shielly o
nel ol ey
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1.§ LIPIDS:
Lipids are the important diverse grouag of Binsboygiean o " el

Lstnbuted among plants and animals. The teom lipid s DR LU
i 1943, for those biomolecules which are insolalsde i wy o solutale
rganic solvents like ether and aleohol ete. These r@ s e pnde
f C. H. O like carbohyvdrat it contain much les<™ oglio ol axypen
arbohvdrates e g stearni » has moleculag formalh (Ot ), Thae

ieh quantity of car wdrogen, they « g alomosd domabale o
{ energy than carboliv

COMMON Eroups o
= and oil):

ndensation B glveerol and thvee Tty o
s and olls. Th\ 1 be defined as the esters ol plyes

2l fatty Lster is the | nkage formed between aleohol |
gan m:y] removing waler, Thigfreaction is enlled esterifieation.
o 3 ) Loks O
rb T @ | H=C=0=C= >
QY -y, YONEE ;
H—-g=0N + m_ﬁ_w —— H=C—-0—-C-—R
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triglyceride
dv oyoe! 3 fanty ackis (triester of glycerol)
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Phosphohpid s the muonsl iIﬂlHlHll.H‘ (AL ﬂ’ﬂ‘_'[""‘ "";" S

ot of view. A phnsplmli.pill is similar o u_.-E] plycerol] except that ane
; dneedd by phosphate which 78 stteched wath o nitroge
I “u:I.‘chnllnt It contains two ends, one which i made up of Tntty
:;::“;:“{un“ non-polur part therelore behave as water repellant sa ¢
hydrophobic, The phosphinte and choline form anather end, whi h I'u‘rrn
wrt, therefore attract water molecule so behave as walrer lerding
hvddrophilic. Fhospholipids are present in all living cells and form memb
They are related 1o vital functions such as regulation of cell permeabilit
Lransport ProCEsses, Properties of cell membrane depend on it phosph

component.
r CH,=N'iCIL),

_.:-E—

o=p=-0

Hydrophilic head
- -
I L

'EH.'*EI'H-'L‘H,
L 0O 0
—é:né:n
en, o,

o, O, qq

@ Fig 1.11 Phospholipid

?:‘n of long chain mono-alcohol and long chain fi
pid and found as protective coating on stem, stall
in, animals skin, fur and feathers etc, these

s. These are chemically incrt and resistant to at
o on. There are two types of waxes i.c. Natural, like bee’s wax
cuticle of leaves and synthetic waxes, generally derived from

O%lyﬂhyime.
N
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1.5 4 Terpenolda: CH
Terpenoul s o large and important clivss of lipids, 5 i
s #a;
1

mcde gy of isoprenoud s 1C<11s). Terpenes, sierouds,
carotenmvids and  prostaglandins are type of Terpenoids,
These are found in eell membrane as iholeslernl, ns

piggment like ehleroplwll, fragrance as menthol ete.
1.5.4/3 Terpenea: Tt . :
erpens are the type of lerpenoids which contain few i

like diterpens, Tnterpens. These small size lerpens are v
prowduce spevial fragrance. Some of these nre used | me et Myrce
% il, Menthol I

F N

o] uni
i nluare m

from oil of bay, Geranoil I rose, Limonene from

peppermint oil. Some co t ol vitnmin Ay ol Ay glorophiyll molecu

i well ns some other which utilized g the synthesis of rubber ¢
niex. v
1.5.4.2 Sterolda:

Sterobds of Terpenoid which hrm steroid nucleus made
woprenoid ungi in 17 Carbon ns grranged in four attached i
hree of th wexagonal and ' ntagonal in shape. The rac
Hached wim as side &h stinguish them from one ano

. Cholesterol is the precursor for

holesterol ne of the type
isof n number j stespifls i.e. testosierone, progesterone

viith

HiC

SCHICH 1 CHIC
M,

{a) Steroid skeleton (b) Cholesterol
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1.6 NUCLEIC ACIDS:
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puclens of pun vells, whoel wos gpote dilferent Desan
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The DNA and RNA are made up four Types ol nocletides, which are
vinrlahle on fhee lmsis &l Bilregeames hamin, There e twn Eredips ol
pitragenons bases L. Purine and Pyvimiidine. inines are o Ve types e
Adenine (A} and Guanine jid) swhile Pyrimidioe includes three nitrspeninis
hasen Cytosine(C), ifwwninwe (T el Usncil (U The salmuctures ane pven binlow
1.6.2 Mononuricatide:

Generally, nucleatides nee found in the nueleic acids as polynucleoti
but sometime a siongle nucleotide also work  independently  as mom
nuclentide, these mono nucleniide hoave extrn plosplinte group as Al
[Ailenosine phosphate] or AT as (Adenosine Tri Phosphate]. AT work o
entrying and enengy providing molecules 10 metabal

as synthesis of proteins, lipids, carbolydrates, mechanical  eneny
cyclosis, contractility, cell-divisions, movement of lagella, active transpe
etc. During conversion of ATP into ADP, 7.3 Keal/ male or 31,81

cnergy is released.

gFroups Dhrse:
$ P
6.3 E.ll"ﬁﬁ‘l-’f ? -
Sometimes fwo €0 are covalently L.
hd together (o a compound called - .y
ucleotide welbknown dinucleotide js” —
D lﬂl::ﬂ;ﬂ_%ﬁﬂﬂuinn Dim_:clrulid:', A
lamin_ Nicotl is ached wilh lhese two
icleatide in N works as co-enzyme for Redox :[

2e4 (electron), L{ﬂ (proton) and

iction. [y€a \
FADI'B etc. : P_‘x\'
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rrerpy  SIoring.
rractions. Thin energy s utilized 1o denve enery demanding reaciions s 2

erpy o YA
6\ —~ T I,LH‘F \ AL f*'. " Wig 1.12 Dinuel
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