he bodies Mg orgunisn‘ss are made up of chemical elements. The most ¢
elements in the living organisms are carbon, hydrogen, nitrogen, oxygen, p ‘
~ sulphur. The chemical analysis of protoplasm shows that it is composedig
“compounds, i.e. organic compounds .and inorganic compounds. T '
present in somewhat different proportions in different organisms a
of cells of the same organism. Organic compounds consist of carboh
g organisms. By using

nucleic acids and vitamins. These molecules are called biologic
the study of the organic compounds and reactions that GEEUR In
chemical knowledge and techniques, biochemists undersgan solve biological problems. |

. Biochemistry focuses on processes happening at a level. \
1 ; The study of this unit will enable you to rec now the structure, sources and
H importance of these biological molecules.

ules. Biochemistrg‘_‘

eas, proteins provide structural support and catalyze
s store and transfer hereditary information to next

components of cell membran
metabolic reactions

B Large biological molecules pe wide range of jobs in an organism. Some
carbohydrates store fuel fegfut nergy needs, some lipids are key structural
acid

rates

portant class of naturally occurring organic compounds. It consists of
efugar), fructose (honey), sucrose (cane sugar), starch (potatoes) and cellulose




REAR

Mono
mos nits of carbohydrates. They cannot be
further rolyzed to simple components. The

general formula is the C (H,0), where, n=3,4,5 and
50 on. A Monosaccharide consists of three (3) to nine
(9 carbon atoms. Monosaccharides are further
classified according to the number of carbon atoms

Présent in the molecules as trioses (C,H,0.), tetroses
(CH0)), pentoses (CH,,0,), hexoses (C,H,,0), etc.

v.l
LA

RONE = e usually referred as saccharide (Latin socchomm', :
- arbohyd :f the simpler members of the class commonly known as, the “s
I""'i'-' 3 - Ry ..

o three main classes. This division of carbohgdrates is
ple sugar units present per molecule.

OH-C-H -
' H-C-OH -‘?'”-
OH —C-H ““F:-
e B
H-C-OH - H(
H H
Glucose Fructose
Fia 13.3 Structure of Glucose and Fructoss




sucrose).

o Theg are usually colourless crystallj 58

® Theyare completely soluble in
® Despite their high molecy
Presence of large numbers

make the monosq ,@‘

water soluble than
molecular mass:

, the

groups
much more
cules of similar

LReaaing Che\ckj '

”

| Define carbohydrates. On whqé
basis they are classified? "'?}’,]_ '

on hydrolysis (reaction with water) give two (2) to nine (9) molecules of
imple sugars are called Oligosaccharides. :

Oligosaccharides are white crystalline solids easily soluble in water. They are sweetint
The most important member of oligosaccharides is disaccharides, for example,

ules, in which one molec
On hydrolysis, sucrose (C,,H,,0,,) produces two molecules,

glucose (C,H,,0,) and one molecule is of fructose (C,H,,0,). Lactose ?roduces i
galactose.

1"'"""" =




~ Glycos dic Linkage
A glg‘cosidic linkage or glgcosidic bond is the link betwe
: polgsaccharide. :

en the riﬁ"gﬁ T

5CH,OH

Sucrose

- Polgsaccharides ‘
onosaccharides. Carbohydrates which consist of long

Polysaccharides ar€ biopolymers of ™
le sugars bound together by glycosidic linkages are

/ : ] . -
' chains of monosacchande units or snlmp k
~ called ' They are also. known as m ol
L _?olgsaccharudes. y acromolecules. For example, s,

and cellulose aré polysaccharides. They are amorphous solids. They are tasteless

le in water and are called “non-sugars’.

T e Chemistry X

|




char ides eg i
~ (CeH100s)n  +
- Starch

l 7
- Monosaccharides Oligosaccharides Polysac'charides
L { 3 \ 20 ; B v r g ¥
SR Disaccharides Trisaccharid ctural Storage
(e.g., Sucrose, : saccharides Polysaccharides
Maltose) ; (e.g., Cellulose) (e.g., Starch, Glycogen)
e i 7 T oA |
Trioses Tetroses Hexoses Heptoses '&
(e.g., Glucose, Fructose) |

Ma'terials: beak

sugar, glass stirrer
1. Take two bgffKers.

el one beaker as A and other as B.

bf sugar to the beaker A and 5 gram of starch to the beaker B.

both the beakers for 5 minutes. 5. Observe both the beakers carefully.
6.Co e and record your observations.

Answer the following questions on the basis of you observations.

1. Can you differentiate both beakers based on solubility?

2. Can you identify the compound, which is more soluble in water at room temperature?
3. Can you give the reason that wh

y there is a difference in their solubility, ‘though both !
are carbohydrates?

Chemistry X




‘ Sources and Uses of 'Cnrbohgdratcs
Sources of Carbohydrates

Carbohydrates are the most abundant class of

_carbon, hydrogen and oxygen containing
compounds. It ranges from simple to complex units.
They have varied sources.

® Sources of Monosaccharides or simple sugar
are fruits, vegetables, and cereals, they are
also found in honey.

@ Disaccharides are oligosaccharides, exafgples aré™sucrose, lactose and maltose. The
sources of sucrose are sugarcane, sufting d fruits (pineapple, mango etc). The

ts and the sources of maltose are cereals etc.

0 Cellulese is obtai
0 Starchisfound in

) plants, for example, cotton is pure cellulose.
s, for example, potatoes, wheat, barley, maize, rice, etc.

>gumes T

Hg.13 b Sources of Complex Carbohydrates (Starches)

i 2 ,




L

lose helps in lowering cholesterol and r_eguiates blood préksu-re,.
| {A-:@!ﬂmse‘ is stored in animal muscles and liver cells in the form of glycogen.
“term energy reservoir in the body, converted back into glucose when ne8
€Xcess energy in the form of starch. -
@ Cellulose is used in the form of wood for housing, furniture and ¢

; 0 Cellulose is used to make paper and wood pulp (paper indyu &g
- ® Cellulose is used in the cotton industrg for making B; )

cloths (textile industry). '

® Constipation and diarrhoeq are mainly controlle8
by the use of fibers which are carbohydrates g™

1. Classify ‘sucrose, galactose,
- saccharides. %

. erived from a Greek word “proteios” meaning “of prime importance”.

: @ blymers of amino acids. Proteins are highly complex nitrogenous substances

O®Tp of amino acids present in all living organisms. Proteins consist of carb?n,

hydrogen g#xygen, nitrogen and some time consist.s of sulphur.  The human body co.nt'al:lsr .

thousands of different proteins. They are the major component of cells and.essentla f
inten life. About 50 — 55 % of the dry weight of the cell is made up of

growth and maintenance of lif

gLO:f;:isl.ding blocks of all proteins are the amino acids. Which grejoin(';ed t:g:;i::;bignglg

linkages to form high molecular weights polgrrlers. Pro.t.em I;l)ro :sceetC p

hydrolysis. Examples of proteins are keratin, albumin, legumin, collage .

Chemln:L)(




+e the building blocks 0

\mino acids @ b
| both amino group (NH,) and ¢
re attached to the same carbon atom (alp

AdtheN ,groups @
o4 ~ Side chain (Alkyl Group)

-

B,
group in the formula) are

Twenty different types of amino acids (each with a differe
nvolved in protein synthesis. Out of twenty amino ages y can prepare ten amino
ocids. These amino acids are called non-essential arig he remaining ten are called

essentil amino acids, which are required by ourQodies®memust be supplied through diet.
Al of the amino acids are joined togethe) tle linkage” in protein polgmer.'The‘

protein polymer is built by condensation ‘@ bétween amino acids, along with removal

of ,0molecule. For example,
: - tide linkage
v pep}e lnvag
: H | O [ Hi S

; | |
C—OH — \/N—é— Q—IL é—‘é-—OH +HO
| A
R - _ L
el boxyl carbon of one amino acid with an amino group of another
e sequence CONH, is called peptide linkage. The resultant molgﬁd‘ls

1
B
:

Peptide bond

' %
\ . Hyia#0 ¥ y

H

H NC(!OH
Ao
H

" Condensation reactions lengthen the chain to produce a
In i : .
39 giant molecule of protein.

Prod

¢ .l
| » b
.




b |

1

J
|
'}

81
i

\
!
:

i
:

LT . o
i

2 found only in sul |
nce of hydrpgen bon

The pre ing and disulphide bridges in p

- Jole ‘and rejold to produce secondary, tertiary and quarterna?g str

~ Protein molecules may be fibrous (keratin in skin and | |
ntail)s) and globular (Haemoglobin and antibodies i
etc. et 5

A i
- Sources and Uses of Proteins

Proteins make up more than 50 — 55 % of the dry
weight of the cells. Each protein has its source an

performs a specific function. Most protej
obtained from animal sources contain @

necessary amino acids in enough amounts.
8éns etc are

used as a food

Animal Sources of proteins: Anipg
proteins are fish, meat, eqggs, milk,

Plant Sources of Proteins:
plant sources of proteins
source.

a

Fig13.7 Sources of Proteins

portant functions in body, such as speeding up chemical reactions
oxygen in blood (haemoglobin), and regulating body responses

Proteins perfor
(enzymes),

(hormones |
o As Ox rrier: Proteins (haemoglobin) perform the functions of oxygen transportation

in blead (ct as oxygen carrier) Proteins are used as food by human beings, as it is essentia

for the formation of protoplasm and components of cells. : | .
® Body structures: Like skin, nail, hair, hoofs, horns and feather are composed of proteins.

® Growth: Proteins are essential for the physical and mental growth especially in childr.eltl.
® Enzymatic action: Enzymes are proteins, which are Produc?d by the' cells of hvm%__

organisms. Enzymes catalyze the biochemical reactions going on in our bodigs. . i
® AsBody Regulators: Hormones and enzymes are the chemical regulators of the bodlls
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the functional groups of amino acids?
are th > different sources of proteins?
_down the fives uses of proteins.

iy e between protein and amino acids.

Y.
ol
b

Tl i -xju“v. i - i
5 {
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P S —

;’i Observe and Explain t

aturing of Proteins

Materials: eggs, beakers, water, Bunsen bufger

1. Take an egg.
2. Carefully break the egg and pour @ ents of the egg in a beaker.

3. Observe the colour, fluidity, c &fion, pH with pH paper.
4. Take another egg and bgjigin Yater.

5. Remove the coverin carefully.
* 6. Divide the egg into ha
7. Now observe C

| g
uidity, concentration, pH with pH paper again.

8. Compare anff reco e observation. 3 ,
Answer the questions on the basis of your observations. e
1.Cany 3 entiate the normal and denatured protein? l

4

wefflain what happened during the denaturing of protein? ‘ |
3. yah give the reason that why such physical change occurs in the egg protein? |

A
m Lipids

The term lipid is derived from a Greek word “lipose” whic

biO‘Oglncl molecules ol m plant and anim il tiss

butﬂf@ SO"J')‘:" N Nnon-t Aar Ooracanit 'w‘li'. ents, "H(“U\' ul('()holl (hlorOJ

h means “fats”. Lipids are defined as
ues. They are not soluble in water,
orm, ether etc.



Pl_ant oils
Fig.13.8 Ligg

Ani_mal fat

Classiﬁcation of Lipids
Lipids are classified as

i Simple LipidS' These lipids are alsqgkn
olcohols upon hydrolysis, e .g. Fats 4
Complex Llpu,s Those lip

subsrancw Jf

1 produc.e fatty acids, alcohols and some other
omplex lipids, e.g. Phospholipids, Glycelipids,
Sulpholipids et: '

Classification of Lipids

;_
- Complex Lipids

e.g. Phospholipids, Glycolipids
Sulpholipids wtc.

Generally are esters of long chain fatty acids and alcohols. These esters are made up of
thr, B€1ds; therefore, they are called triglycerides. General formula of triglycerides is as s
un '
i

CH, 0 C R

| I

CH 0] £ R

| I

O
=
]
O
O
A




 Ketdichon?
—p
Medium

r“"ﬁ ‘ Fatty Acids
 glycer®
A4 sl (3 Molecules)
‘ (1 Mo eC -
Fatty Acids ;.
ey

organic acid), often hoo
g hatic tails (long chains), either saturated or d. Saturated fatty acid has L
 bon-carbon single bonds whereas, unsaturat fattWwacidhas at least one carbon—carbon

aap Nenesdouble bond then it is called @

Jouble bond- If a fatty acid has more 4
, @ cid (C,;H;COOH), found in animals fat,

Jlyunsaturated fatty acid. For example,

poly

s and fats 9" simp!

Butyric acid (C,H,CO0H) and Caproic ¥ ,COOH) present in butter etc.

Diﬂerence between Fats and s

Fats and oils have similar chefic ctures. They are triesters formed from glycerol and
long chain organic acids ty acids. The degree of unsaturation of the jdttg acids

determines whether affriglyceMse will be a solid or a liquid.

Fats: Those trig, nq chain-saturated fatty acid components predominate,
tend to be solic . ‘ S temperature e.q. palmitic acid. Fats are mainly present

in animalg#
' contain,_higher proportion of unsaturated fatty acid |
cid. Oils are mainly |

tomponents which n quids at room temperature e.g. oleic @
present in plants an:
Thg melting point of mixed glycerides mainly depends upon the number of unsaturated fatty
acid components in a molecule. It is a matter of common observation that unsaturated
Mustard oil (sarsoon) remains liquid while saturated bees waxisina solid state.

% Catalytic hydrogenation, polyunsaturated oils can be reduced to saturated solid fat

(ghee), which make them solids at room temperature.

~ Chemistry X



s and Uses of Lipids
ds

is a rich source of animal fat from which butter, ghee, cheese etc are obtaine
. Seeds of many plants such as sunflower, corn, cotton, peanut; groundiit
fisconut etc are good sources of vegetable oils (lipids). i




e egm of saturation i-ncrefases;-the\:g'iib i
vegetable fats and oils can 'b'e:tr.h‘ij,_
U tion into fats and oils of higher me\tmg points and
plete 47 pg:ndroge“ molecule is added to unsaturated molecules
pisp :;; n%ckel catalyst. Oil that is completely hgdrogt.enated. )
i ture. Vegetable oils are triester of glycrol an‘d fatty acids or ¢
Jils are hydrogenated in the presence of nickel cata

' | . Ni 4
Vegetable Oil + Hay < o —3(@
(Unsaturated Trieste_r) : _
Uses of Lipids
® Lipids perform many important fu
the long-term storage of eng

energy than a gram of car

® Butter, oil and ghee a
products and ma

Vegetable Ghee
(Saturated Triester)

S

the body. Their most important functionis
gram of fat contains approximately twice more
gor protein. | 8 : |

® Inmammals_glo%er of #t is present under the skin. This layer acts as a thermal insulator.

ody from excessive heat or cold. ' o
In our body are made from lipids. A protective layer of fat around our -
Ngys etc. reduces the impact of any external jerk or shock.

o Lipids act s a solvent for some vitamins like A,D and E.

® Lipids are g Integral part of cell-protoplasm and plasma membrane. ¥

e i
Lipids such g cholesterol etc act as hormones to requlate body functions.

. : etics, polishes, paints
Fats and gils qre used in the manufacture of soaps, lubricants, COSMEXICS, P » palits, |
Jreases et




Fig.13.10 Dvﬁorem

the diﬂercnt sources of lipids. A g
between oil and ghee. Q
m Nucleic Acids

the nucleotides are bio- polgmers oj

nucleosi phote groups. ol
NH occurring nucleotides are of two types, which give two types of nucleic acids ie
eoxyribonucleic acid (DNA) and Ribonucleic acid (RNA)
| world link

DNA tests are now being widely used in medicine, forensic science, criminal investigations,
track down blood relatives, identification of victims in disasters and to look jor cures for

| duseases
- | j




1

A ..“"“':\ l’q i :"IM“\ d .' '
___qining organic bases
i cytosine,

(a) Deoxyribose

The structure of the pentose (a) Deaxyri

ugar. lts structure was

ibose s . .
‘fmwdb J. Watson and F. Crick ,53:9“’, j
giscovered 0Y *- "1 osphate
11953, DNA exists in the form of two Backban

i i trand
| o|ynucleot|de chains or strands T

wisted around each other in a spiral
jormation called a double helix.

The five carbon sugar and a phosphate
group make the backbone of each

chain and two chains are lir
through bases. The strands a A
together by hydrogen bond

order of the base pairs i nd 1S a
code that stores infornflation ich is iy
used to produce P N e

/o
s

Thymine

Guanine

Base

Fig.1
91311 The Three Components : Fig. 13.12 Deoxyribonucleic Acid (DNA)

that Makes g Nucleotide
Chemistry X.




| mym system can cause mutation. :
thanges in DNA molecules may be caused b
~ agents or viruses.
4. RNA is responsible for directing the synt
decodes and uses genetic information frg
shows the nucleotide chain of DNA or R

ew proteins. RNA recei'w;l
ynthesize new protems Fig.
u-,?h‘t

Phosphate polymerization

o
Q
-

nucleotide chain (DNA or RNA)

(™ ridbit

In DNA, there are four different nitrogenous bases which are adenine, .g a
cytosine and thymine whereas, in RNA three nitrogenous bases are same ¢
found in DNA but thymine is replaced by uracil in RNA.
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vitamin was originally vitarmine, because the first one that 1
he name vital amine or vitamine. Subsequent studies Uf ntlta

were not all amine. So, the “e” was dropped.
annot be synthesized by g

L b mm‘
,hence't

showed that they

Vitamins are orgat
essentici for the maintenance “j’ normal metabolism and there] 14

diet. The absence or

% but are verlL:
be included in the

1HC compmmds that ¢

V. S D (gt 3 M
deficiency of vitamins in diet C

The Commercial Uses of Enzymes | :
hat speed up ange of commercially important

Enzymes are biological catalysts t
sses. They are used in several gr industry, such as - biotechnology,

proce
agriculture, pharmaceuticals, etc.

l . ,
- Some of the commercial uses of e ehgf, ‘\
@ Enzymes are widely us in\ufe ¥extile industry. They are used for increaing '*.

' {

production and for fab . Enzymes that may be used in the textile industry

are Amylase, Cellulas se, Pectinase etc.
¢ The food indus e [Brgest user of enzymes. In baking industry, enzymes (e.g. |

protease) are @ddeag he dough while baking.

oIS scuit production

| @ es in juice industry gives higher juice yiel
l a o] the extracted juices.

\ ® Enzy are also used in the pulp and paper indus
'; modification of starch coating and xylanases to reduce t
~ chemicals.

L’ Enzymes are used in detergents and in personal care and hygiene. ,‘

ds and improves the colour

try. Am'glase is used for
he consumption of bleach

t
)

5‘



Sources

/eggs, fresh green
lvegetables and fruits

;Milk, butter, fish oils,.

Eyes and skin

Night blind

skin, burning/
irritation of eyes

B ( plex of
eight vitamins)
BlsBZrBS’ Bs;BG;

| Biotin, Folic acid
- |and B,

Bread, rice, yeast,
liver, milk, meat,
fish, eggs, soybean
oil, fresh green
vegetables

Energy production in
cells, nerves and skin




| fpengen coungof oo

K

Fach yitamin
healthy devel
Qur body nee
ond minerals every
unction properly and prevent in

* health problems. They also p nt
in bodily functions such as ge lism,, LR |

r°|es _ H_f . ‘ + Fig.13.14 Dejiciency of Vitamin C cause :
immunity and digestion ody*does not Scurvy (Bleeding from gums) ;'
have the ability to §ynthgsize Or make Fi
vitamins. :
i

® Vitamin Cj | for the formation of il
blood, i ent of the immune system i
and protectigg#against illnesses, including i
fl

e

#
J
!
]
il

il

L
S
r
;
L
v

Antioxidant

Bread, rice, €9gs,

liver, butter, fresh bloodvetis’ B IE
green vegetables, S R (Anaemia), ek o o
corn and soybean ey, it
oil. .

vegetables, liver, eqg
yolk, meat, cheese.

Importance of Vitamins

plays an important role in the
opment and growth of our body
ds a small amount of vitamf

day to remain h
re $06m

the common cold.

Vitamin A is important for vision. It also

k?eps the cornea moist.

Vitami , .

ﬂ:t“m'n E has been considered responsible for gouth preserving and a defende
e carcinogenic (cancer-causing) effects of certain chemicals.

Fi9.13 15 Deficiency of Vitamin A
r against

Chemistry X
















