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CARBOHYDRATES

Carbohydrates are polyhydroxy aldehydes
Carbohydrates are sugars and their polymers. They are c,_
carbon, hydrogen and oxygen. The word carbohydrat

" mean hydrated carbons. The ratio of hydrogen and oxy
same, as in water, i.e. 2:1. Their general formula is Cq (H

number of carbons may be from three ta many 1hnusanﬁs
carbohydrates are green plants. Carbohydrates are prima
of photosynthesis. Other compounds of plants are pr'_‘___u'_

carbohydrates by different chemical changes.
Carbﬁhydrates occur nbundmuhf in I”""“L orgamsms.h
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Cy arc¢ Sueet n t'bh.‘ A
 are Lfﬁl]} soluble in water. They can

The suaars with aldﬂh‘yd{_ groups are called a]dm- :
the sugar with keto groups are called keto-sugars.
. of aldo s sugar is glucose and example of keto suga 51
Most of monosamhandes differ in spatial arrange
parts around asymimetric carbon. Asymmetric car
four different types of covalent partners. For e :
- -and galactase different in arrangement of

: | melrm carbﬂn (carbnﬂ no. 3).




They occur in some bacteria. -
(¢) Pentoses: Tllev have f' ive cm‘h

in sn!utmn form. This ring is cal]cd ribo
ribonucleic acids RNA. Denxyrihuse'.is
found in DNA. '

(d) Hexoses: They have SIX carbnns For
galactose, fructose, Mannose.
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Galactose P@-ﬁiu;ﬁ‘
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Fn’lyaac:harides
mer of many monosaccharid
arides are macromolecules.

haracters:
to a

ysaccharide, few hundred |
osaccharides are linked together. Several m
b yeosidic linkage and form pniysacchad
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-than the amylopectin of plants. It is also called animal stare

- polymer of glucose, But its glycosidic linkages are dit

form microfibrils. Several intertwined micro

H OH H OH
Starch (amylopectin)

Fige: Structure ofustarch

Glycogen 3
G]}-‘CDEE[} IS a pni}'mcr I."'r E,ILICL}S'E. It 15 more ﬁllmh’ﬂ‘b‘ |

chief storage compound of animals. It is found in liver and
It is also found in all animal cells. It is insoluble in water. It
colour with iodine. It gives glucose on hydrolysis. -

Cellulose : h
It is the most abundant carbohydrate in nature. Cellulose.

starch. The glucose molecules of cellulose are in B
The molecules of glucose in starch are held by h; dr
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Fats mleculuarec i

oxygen atoms. Some [ats Ihﬂ‘
'Phﬂ!ﬂhﬂﬂl!u and mmu___l:n Thn W . -ﬂh_-. .
proportion of oxsgen than carbohydrates.

formula of the fat tristearin is CoHyOu Csy
The building blocks of Ll molecules are faity acl ids
Fatty acids contain long hyvdrocarbon chains |
cnrhn‘ﬂ (COOH) groups hhq.u.lﬂll s atl W) j.
with cach carbon bearmyg @ hydrosa | (OH) sroup, "
acid molecules combnw with one Ll"“-fr"l m‘b‘ﬂl'ﬂp
attached 1o the three carbon alams in the ghycerol backbe

The fats with three famy acids are called trighyeeride neutr
or triacylglycerol. {hv elycerol portion of every fal me 1
the same. But there are mainy hinds of fany acids, Thes
there are many kinds of fats Farty acwd molecules difle

length of their carbon chans and in the ways the carbe

~ combine. The most commuon are cven= ““'“hﬂ'ndcln :
20 carbons.

Stearic acid Glycerol Stearin
(3 mol) (1 mol) (1 mol)
Cy7H,5CO OH HO——?‘: C17HysCO0—Cl

C;H:sCOOH + HO—CH—>Cyy
COOH HO—CH;  CirM










umages. Th: xemphym: plants a thu:k lay:r' _ m It reduces
ranspiration in these plants. -
Functions of lipids |
Lipids perform following functions:
1. Lipids are hydrophobic compounds. Thereﬁ':rre
components of the cell gembrane.
2. Lipids act as storage compounds like fats.
3. They have high proportion of C - H bonds and low proportic
oxygen. Thus lipids store double amount of energy as
to carbohydrates.
Some lipids provide insulation against atmnsphl:rie
cold. They also act as water proof material. For exampl|
in the exoskeleton of insects. A wax cutin forms an a

-

"me Iipids like aterm:ls cholesterol performs in
15 in the bodies of plants and ammah.
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'ShHIR‘S called conformation: The functmn nf P
ts conformation. Form example enzyme can perf
hey and lock mechanism. This mechanism is pos!
_conformation of protein of an enzyme. Many protein
- Some are hibrous. :




Lsne is a small protein. It is only composed gf b

The primary structure is like order of letters of very lon
sequence of amino acids in protein is specific. Shght ¢
primary structure can aflect protein conformation and 2
function. Its example is sickle cell anemia. In this case,
amino acid is not in its proper position. It is unable to p
function normally. First primary structure was determined b
Frederick Sanger. He determined the sequence of insulin hormone.

2. Secondary structure

The structure formed by folding or coiling of pd!p:pﬁdﬁ, aiv

with the help of hydrogen humlmg is called ctu
The secondary structure of a protein is formed by a wﬂg

of bonds (hydmgcn bonds) between amino acids. Thehyd
attached to nitrogen develops weak electronegative ch

hydrogen dr.:velups affininv for nearby peptide bond
hydrogen bond is formed. Many such bonds are repe
region of polypeptide chain. Such bonds can suppe

secondary structures. These structuresare: -
(..; a Ilelir A delicate coil of polrpnphdﬂ___ hain
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Fig: Formation of dlsulphide bridge
Tertiary structure

ucture of protein formed by folding of

' '_'_ umll shape is mtled tertia .




in: The quatern r
f four subunits. The su

s of protein .
15 are classified into two categories on the &
s. These are globular proteins and fibrous pro

Globular protein o
r proteins or spheroproleins are on
classes. It is composed of globelike p
ble in aqueous solutions. They fo
‘spherical structure i$ md ed
ar groups are bounc







~‘cell membrane. They act as rec

7 Enzymes Some proteins act a
important roles in metabolic reactions,
specific chemical reactions.

8. Reserve food: Most part of the fiuits and v
- of proteins. Thus proteins act as storage compoy
stored in egg white. It is majﬂr source of amino aci
(developing embryo. Cascin is present in milk. It is sour
amino acids for baby mammals. .

9. Structural fibers: Most of the structural fibers uf'*
animals are protein in nature.

10. Contractility: Most proteins are involved in contractility.
example dynein in cilia and flagella, tublin in spinﬂ i
actin and myosin in muscles. N

NUCLEIC ACID

Nucleic acid is polymer of nucleotides.

DISED?EI}' : . .
A German Chemist. Friedrich Miescher, discovered Nug

He discovered DNA only four years after the
Mendel’s work. Miescher extracted a Whlle-‘
nuclei of human cells and fish sperm. F
nuclein as it was assnmatad wnth the nucleus,







Ribose

Chemical composition r
P.A. Levene determined the basic structure of nucley
Nucleic acid molecules are made of repeati
nucleotide. He found that nucleotide “conlains
components: '
(a) Phosphate (PO, groups)
(b) Five carbon sugars: ribese and deoxyribose
(¢) Nitrogen mnui_ning bases. There are two types of has
¢ Purines: These are adenine. AL and guanine 6
¢ Pyrimidines: These are thymine, T and cyviosine, C
- contains wuracil, U instead of T, :
Erwin Chargaff proved that the amount of adenine in
always equals the amount of thymine. Slmllnrly.; *
guanine always equals the amount of cytosine. Thus :
always equal proportion of purine (A+G) and pyn idine
(C+T). b
Bonding in Nucleic acid
Nitrogen base is attached to carbon number | nf‘a_ D
‘nucleotide. Phosphate group is attached to carbon
sugar. A free hydroxyl (OH) group is artached to
The 5° phosphate and 3 hydroxyl groups react
other. A covalent bond is funncd




it : Fig: A peravmnwcleotide chain j
T pgg of nuc!eu: acids




() d—*gﬂanﬂs:m monophosphate {d-ﬂn_ "-__,:ﬁ-'
(0 ﬂ d-cytidine monophosphate (d-CMP).
(W] d-thymidine monophosphate (d-TMP).
The nucleotides are linked with one another by pho: {r_J_._ dies
bonds and form a long chain. This chain is called Poly
chain. This chain has a specific sequence. There may..." :
lengths of nucleotide chain. Erwin Chargaff provided a data :
the ratio of different bases of DNA molecule. It shows that ad
and Thymine have equal rtio and guanine and cytosine have eqt
ratio. ‘
Function of DNA: The information carried by a given gene Ev e
in the seguence of nuclcotides. These nucleotide sequen
-determine the sequences of amino acids in the polypeptide ¢
the protein. There are long portions of DNA called satellit:
between the genes of DN A of higher organisms. Satellite DN
no proteins. Sometimes junk DNA occurs within a gene. In
the coding portions are called exons and the nﬂncadi_
portions are called introns. Junk DNA makes up 97% of the
the human genome. Little is known of its purpose. ‘.
Double helix model of DNA (Watson and Crick mnﬂe!]-
It was discovered in 1950s that covalent bonds are p
nucl:m acld The scientists slarted work on dﬂ:ﬁﬂ' ry o










.~ There arethren main tyl " RNA

. RNAL transfer RNA (tRNA) and riboso

:I!:: ;:’Ftﬂ]f of E\’A are synthesized from D
INESIS they are transferred to cytoplasm

('mRHﬁ._. tRNA and rRNA) interact with each other.

proteins from the genetic information (gene).

Amino acid
accepting end
Loop 3




Transfer RNA (tRNA) | s
® tRNA reads message (code) on
AMINo acid to the ribosome. It has clove leaf |
anticodes. These amino acids are linked to form pol
the protein. There is one spét:iﬁc tRNA for each
cell contains 20 types of tRNA. It forms about 10
cellular RNA. The tRNA has small size. Its chain is
to 90 nucleotides.

(c) Ribosomal RNA (rRNA) -
The rRNA combines with ribosomal proteins for
ribosome. Ribosome is made up of rRNA and protein,
forms 50 % of the ribosome. It forms a large part, about
total RNA. It acts as machine for the synthesis of protein.
' Difference between DNA and RNA

DNA is composed of 1. RNA is composer
double strand strand

2. The pentose sugar is 2. The pentose sug
deoxyribose g

3. The nitrogen bases are 3. The nitrog
Thymine, Adenine guanine Uracil,

and cytosine o] f
4. DNA isahereditary T"
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