CHAPTER

BIOCHEMISTRY

QNal Encircle the correct eption from the given multiple choices.

Csardehyvdrates
) The geners] formuls for carbohydrates is
(2) Co(HO) (®) CHO, “?, CuHO (@) CHO
@) Plants symthesizad nrbom drates through photosynthesis process w hich requiry
he foliowine
::;:\d SIS () Sunlight (&) Chlorophyll @ CO: and Hy0
Mozassochsrides
) W hich of the following is simplest earbohydrates i
(2) Monosechanide (b)) Dischandes () Poly sacharide  (d) Raflinose
2 ‘I\‘h: pumber of carbon stoms in monossccharide are
23-3 B 3I-o () 3-9 (d35-9
& The functionsl group present in fructose is
(2) Aldshydic (B) Ketonic (©) Ether linkage (d) Ester
(o) Which of the fellowing are deatrose sugar
® (2 Glucoss (b) Moposé () Galactose \(d\)\:\ll of these
M Which of the following is characteristic of monosaccharide
L_) hey cannot be hydralhz (b) They are soluble in H,O
(<) They are reducing dmgature (d) All of these
Oligossccharides
(8)  The carbohydrates which upon hydrolysis form 2 — 9 unit of monosaccharides are
(2) Monasaceharide \H\‘\Ol“‘i\‘m‘\‘hﬂrid&‘ (¢) Hexoses (d) Polysaccharides
®) Glucose polymerizes to form
(2) Starch (b) Cellulose . (¢) Sucrose (d) Both (a) und (b)
(1M Rafﬁnoce belong to which class of oligosaccharide
(..\ Disecchande (b) Trisaccharides  (c) Tetrasaccharide  (d) Pentasaccharide
(11) Maltose decomposed to form two molecule of ‘
a) Monose (b) Fructose I@IUCOSL‘ (d) Galactose
Polvsaccharides
(12) Which of the following is polysaccharides
2) Sucrose (b) Lactose (¢) Raffinose @‘f Cellulose

(13) Which of the following carbohydrate is non reducing in nature

() Monosaccharides @Polwaccharl es  (¢) Oligosaccharide (d) BothB & C
e
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Sources and uses of carbohydrates BIOChemIStry
4) Thesugar present in mi .
(l) @) Lactose itk and diary product is -
(b) Galactose (©) Sucro
(15) Plant convert glucose into ¥ (d) Starch
a) ptarch (b) Protei
. n (c) Lipid d i i
(16) Which of the following is not source of sta.rc; i (O Amimo s
a) Wheat .
(®) (b) Rice @otton (d) Potato
(17) One gram of glucose provide energy
(2) 1.5kJ (b) 16.5kJ (EP15.6k3 (d) 18.2KJ
(18) Which of the following in diet reformed as fiber :
, (a) Cotton (b) Sucrose (c) Starch @ellulose
(19) Which of the following is Common table sugar
(a) Lactose (b) Mattose (c) Manose @Sucrose
(20) Glucose stored in animals in the form of glycogen in
(a) Liver cells (b) Pancreases and Muscles
@iver and muscles cells ' (d) All of these
(21)  Which of the following is used to make rectificd spirit by fermentation process
(a) Glucose ' (b) Sucrose (/c:\jnStarch (d) Cellulose

Proteins and amino acid

(22) Which of the following is function of protein
(a) They transport and store 0Xygen and nutrients
(b) They act as catalyst for the thousands of reactions that make life possible
(c) They regulate many important systems in our body

(@Al of these
(23) The functional group present in amino acid is |
(a) Amine group (b) Carboxylic group (c) Ketonic group @Both (a) and (b)
(24) These amino acids which are not synthesized by our body are called

.@Essential amino acid (b) Non-essential amino acid
(¢)Both A & B (d) None of these
O
(25) The linkage __|(|: ——Nli __ which Joins two amino acid unit is called

(a) Co-ordinate covalent (b) lonic
@Peptide linkage (d) Both (b) and (c)
Uses of protcin
(26)  Which of the following protein is obtained by heating bones and tendons in water
(2) Haemoglobin ~ (b) Globulin (c) Albumen (@ Gelatin
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Carbohydrates h
hyd

with few e i
PhOtOSynthesis. xeeptio

ave th

t class of organic component com
€ general formyla
rates of carbop

m |
Cx(H20),. This formula Suggests that t, v

. Y
ns. Plants synthesize carbohydrates ‘hl‘olz-:

sunlight
GCOZ <+ 6H20 9

C3H1zo° -+ 602
chforophyll

Plants convert this glucose into starch and cellulose. Carbohydrates are monomers

polymers of aldehydes and ketones th

at have numerous hydroxyl groups attached.
Q-2 Whatis the uge of dextrose in a drip?
Ans: 5% m/v aqueous solution of dextrose is used in drips. 5% m/v aqiieous solutiop mean; §
? grams of dextrose dissolved in water to form 100cm? of solution. It js intravenously givey |
to patient who is severely dehydrated or is unable to eat oris not allowed to eat, |

Q.3  Whatare oligosaccharides? Give example

Ans:  The cryohydrates which on hydrolysis form 2-9 molecules of monosaccharide or simpl;

Sugars are called oligosaccharide they are white crystalline solids. They have sweet tas;
and soluble in water, €.g Sucrose, lactose, maltose, raffinose etc.

Q.4 Write three uses of carbohydrates?

Ans: The three uses of carbohydrates are )

(i) carbohydrates store and ransport energy in both plants and animals. e.g. 1g of glucos:
provide us 15.6 kj of energy

(ii)  Starch is used to make rectified spirit by fermentation process.

(ii)  We use cellulose (carbohydrate) in the form of wood for heat, Housing and furniture.

Proteins '

Q.5 Whatare proteins?

Ans: Proteins are complex nitrogenous substances that produce amino acids on complete ,
hydrolysis. Proteins are high molecular weight polymers. The building blocks of 2
proteins are the amino acids therefore, all proteins produce amino acids on hydrolysis.

Q.6 What is the function of protein in human body?

Ans:  The functions of protein in human body are
(1) They store and transport oxygen and nutrients.

(ii) They act as catalyst for thousands of reactions that make life possible.
(iii) They regulate many important systems in our body.

Q.7 What are amino acids? Also write general formula? one

Ans:  Amino acids are building block of protein. It consists of two ﬁlncuonﬂlhegé"o:slh each
carboxylic acid (~COOH) and other is amine group (-NH_). Both attac
other by a central carbon
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Ihe general fo Y SEY B
general formula of amino acid i lochemistry
/V Alkyl group
R
NH, = C —=Coon
/ |
% 1l l
\il'nllp
Q.8 Whatis peptide bond and how it is formed?
S 9
Ans:  The linkage Thich te farmn . . .
£ I Which is formed between two amino acid units by the removal of

—C-NH-
water from them is called a peptide bond.

Peptide bond is formed when two molecules of amino acids arc joined together
through amino group (-NH) of one molecule and carboxylic group (-COOH) of
another molecule by eliminating a molecule of wateras shown

Peptide bond

R 0 2 0 RO RO

|l T i

HN—C — C—O0H + ll—N—-—C—C—Oll—>ll:N—C-—C—rI\'—(lf—('—Oll
r|1 H o H I W H

Aming acid Dipeptide

Amino acid

Q.9 Whatis the cffect of protcin deficiency in children?

Most of the growth oceurs in the first 2 year of life. The human brain reaches ncarly full
1 y leads to both physical and mental retardation.

size by this age. Protein deficiency
¢ commercial applications of enzymes?
molccules. They are biological catalysts. They catalyze

: 5 2y ially v. important. They are
. . - gocd sms. Enzymes are commercially v.1mp

: jons in living organis! . :
cheém_cql ;eaclro duction of sweeteners. Chocolate syrup, bakery products, |'nfanl f:oods,
used in the p o ove food stains. in cheese making, in paper and pulp mdustr}es to
deipg™™ t: ert?er to pre i< for clothes, furniture and other household items.
remove sticky matier,

parc fabrl
For example

(a) enzymes like diastase. invert
and starch to produce cthanol.

(b) Amylase is used in bread n]ukirmg.

Ans:

Q.10 Define enzymes & write th

Ans: Enzymes are large protcin

ase and zymase arc used in the fermentation of molasses
¢ L4

dctergents to remove food stains on the cloths.

(¢) Proteases and amylase are used In

(d) Lactase is used in infant foods. 108

c—
e ATANNr——~
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Q. 17 What do you know about insulin? And how it is prepared”

Angsdnsulin s @ protein coded by DNA. It i required for the proper use of glucose by celjy
People. with digbeies formerly had to use insulin {rom cattle. Now human  insulinis
wade using recombmant DNA technology. Scientists take the human gene for ingyj,
produciiorn and paste it into the DNA of E coli, a bacterium commonly  found in the
human digestive track. The bacterial cell multiply rapidly, making billions of copieg of
themselves and cach new 2. Coi) cell carries inits  DNA, a gene for human insulin,

Q.12 Wrike xhiree ssers of profein?
Ans:  The tiree uses »f provein is as nnder
(1) Protemns are essenisal for formation of protoplasm and component of eells
() Enzyies e protens that catalyze specific biological reactions without which life

woulda b inpossible. '
(i) The antibodies that help us to fight against discase are large protein molecules,
Lipids
Q. 13 What are lipids and what they inclede?
v oot are maccomolecules made ap of fatty acids. These are any componenis of plants
wd antmals tssue that is insoluble in waier, but seluble in the solvent of low polarity
s boas ether, Hesane., benzene and carbon tetruchloride.

Lapids includes,

° I‘ats and oil
. 3ER NOTITONEes
. holesierol

Components of cell mermbrance callea phospholipids.

%
® Some vitamins (4, D, I and K).

Q. 14 Write three uses of lipids,

Ans:  The three uses of lipids are as under
(i) Butter ghee and vegetable oil are used for cooking and frying of food, preparing
nakery produets and sweets.
(ii} In mammai a layer of fat is present under the skin. This layer acts as a thermai

insuiator.
(1i} Fate protect delicate organs form shocks. A layer of fat around are heart and

xidneys proteci these organs form injury.

@ 15 How is margarine prepared?
‘.~ Margarine is prepared by adding hydrogen to vegetable oil ai 200°C in the prcsencﬁﬁf
nicke! as a catalyst. Pd or Pt can also used in this reaction as a catalyst at fo?c
temperature greater the amount of hydrogen added. the more solid is the margari?

produced.
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Equation: \ B‘Ochemistry
Ne=e” =tk
7 AN LN |
— C—(C —
. |
Q.16 Write three Sources of Lipids H H

Ans:  Sources of Lipids:

* Salman, whales are rich source of lipids

Milk is s : _
ource of animal fat from which butter, ghee etc is obtained.
L ] .

Seeds of sunflower, €on, cotton are source of oil.

Q.17 Write three uses of lipids
Ans:  Uses of Lipids:

¢ For cooling, preparing bakery goods and sweets.

* In mammals. a layer of fat is present under skin. It acts as thermal insulator.

Fats protect organs from shocks, e.g. A fat layer around one heat and kidneys prevent
injuries.

Nucleic acid
Q. 18 What is the composition of Nucleic acid?
Ans:  Composition:

Nucleic acid are long chain molecules made up of large number of nucleotide. Each

nucleotide consists of; .
. Nitrogenoﬁs base

. A pentose sugar

B Phosphate group

: 9

Q.19 ‘What is the function of DNA:
: tions of DNA are A B | |
- funE)NA has the ability to store genetic information“and to pass it form generation of

[ ]
neration. B | -
n h being the single fertilized egg cell carry all the information of making
In human e
) leps. Hand. heart. kidneys etc.
D;\‘A nthesize RNA which is responsible for formation «:t »+. o
L J S.\
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Q.20 What is the role of RNA? ‘
Ans: Role of RNA

RNA is responsible for directing synthesis of new proteins. RNA receives, reads, decodes
and uses genetic information from DNA to synthesize new protein.

Vitamins
Q.21 What do you know about fat soluble vitamins
Ans:  Fat soluble vitamins. . .

(i) A vitamin that dissolves in fat is called fat soluble vitamin.

(i) These vitamins store in our body and cannot excreted out.

(ii))  Taking excess amount of fat soluble vitamins may be harmful. For instance large
excess of vitamin A can cause irritability. dry skin and feeling of pressure inside
the head. Too much vitamin D can cause pain in bones, hard deposits in joints and
kidneys, and weight loss.

(iv) For example. vitamin A, D. E and K. -

Q. 22 What do you know about water soluble vitamins

Water soluble vitamins:

(i) A vitamin that dissolves in water is called water soluble vitamin.

(ii) Our body has limited capacity ta store these vitamins.

(iii)  If taken in excess, these are readily excereted from the body. Water soluble
vitamins are not toxic even if taken inexcess.

(iv)  For example, vitamins 3 (complex) and C.

Q. 23 How some foods lose their vitamins? .
Ans: & me foods lose their vitamin contents when they are cooked in water and then drained.

lhe water soluble vitamins go down the drain with water. I'or example rice. pulsces,
bcans, gram, peas ctc. ’

Q.24 What are the sources uses and Deficiency symptoms of vitamin C
Ans Sources: ,

Oraniges. lemons, vegétables. ele.

Important for:

Blood vessels, gums, healing wounds cle.

Deficiency discase:  Scurvy
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i+ H,0—0g3 CcHuOc HENIE0,
Glucose Fructose
C[zH::O

n+H,0— CH,0,+CH,0,
Lactose

Glucose - Galactose
L]

CnH-0,,+H,0— C,H,,0, +C,H,,0,

3 ’ -
Maltose Glucose Glucose ‘

(1) List

(a) Three examples of monosaccharides.
Ans: (i) glucose (ii) Fructose  (iii) Galactose
(b) Three examples of disaccharides
~ Ans: (i) Sucrose  (ii) Lectose (i) Malose
(¢) Onec example of trisaccharide
Ans: Raffinosc
(d) Two examples of polysaccharides
.o v ! =
Ans: (i) Starch (ii) Cellulose

z
List Sources of

(2)
(a) Sucrosc:
|1s source is sugar cane, sugar beet and fruits
> 1s
Ans:
. (b) Maltosc:
118 founds in cereals
Ans:
(c) Lactosc:
jts major sourcc is milk and dairy produsts.
ANS: & d
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Classify sucrose, lactose and maltose
4S mono, dj
ydl or

) ) tri- . .
Thesc are di-sacharides because on hy drolysis . Saccharides. Give reason,
ey

Ans:

. Product tw ) .
Hydrolysis of these compounds e gi‘v 0 mono-saccharides

¢n below

C\,H,,0

| +“,O
Sucrose | ) \—)C"””O"*‘Conlzoo

Glucose Fructose
anH::O

n*tH,0— CH,,0, +C,H,,0,
Lactose

Glucose Galactose
]

Maltose Glucose Glucose ‘

1) List
(a) Three examples of monosaccharides.

Ans: (i) glucose (ii) Fructose  (iii) Galactose

(b) Three examples of disaccharides ‘

A (i) Sucrose (ii) L.ectose (i) Maltosc
ns:

(¢) One example of trisaccharide

c N

e affinose cr
Ans: Ral s Orpowsacchandcs
I .

Two exam
(d) . i) Cellulose
(i) St

Ans: c s 0
2) List>? o
cros 3
(2) St ) yar cane, sugar beet and fruits
 eourceisSUE
, lis>
Ans:

(b) Maltose¢:
.o founds in cereals
., b

major source is milk and dairy products.
jts M2
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(1)  What two functional groups are found in amino acids.
Ans:  Amines and carboxylic acid group are those functional groups which are found in aminogg; i

(ii)  Define (a) Protein (b) Amino acids

Ans: (2) Proteins:
Proteins are complex nitrogenous substances that produce amino acids an complete

hydrolysis. These are high molecular weight polymers.

(b) Amino acids:
Amino acids are the building blocks (basic units) of. all prf)teins. Qn hydfo')’SiS.of
proteins different types of amino acids are produced which ae involved in the fqrmahgn
twenty amino acis are found in protein synthesis in which the are essential amino acid

and then are non essential amino acids.
(3) Draw peptide linkage

Ans: Peptide linkage:
Feptide Linkage

R O R O R O R O
HJN—C,—(l,"‘—OH+H—N—C'—C”—OH—>H2N—C|—(£I—N—CI—g—OH +H,0
y ; 1,4 | },1 -' IH.. |H
Aminoacid Aminoacid Dipeptide
(4) Define
(a) Essentigl amino acids (b) Non-essential amino acids

Ans: (a) Essential amino acids:

Those amino acids which cannot synthesized by our body and required thrOl:lgh diet or
food for proper functioning of body are called essential amino acids ten out of twenty

amino acids are essential amino acids.
(b) Non essential amino acids:

Those amino af:ids which cannot synthesized by our body and not required through diec
or food f9r desired need of body are called non-essential amino acids, then out of twenty
amino acids are non — essential amino agids.
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Ans:

Ans:

Ans:
13.5

Ans:

i. Define (a) Lipids (b) Farg {c) Oilg
(a) Lipids: '

A lipid is any component of plant or animal tissue that is insoluble m water. but solubi,
in solvents of low polarity such as ether, hexane, benzene and carbon tctrachioride.

(b) Fats

A lipid is called fat if it is solid at room temperature. It 1s saturated

(c) Oils

A lipid is called oil if it is liquid at room temperature. it is unsaiurated
p Consult table 13.1 and write |

(i) The names two fatty acids that are components of fats.

(i) Butyric acid (ii) Caproic acid

(ii) . The name of one fatty acid that is component of an oil

Oleic acid is the componenit of oil

1. How do DNA and RNA differ in structure?

(i) Two stands are involved to from | It consists of singe stranded structure
double hgl l\.\'\ N
(ii) Deoxy ribo? sugar is involved in its | Ribose sugar is involved
formation. formation.
(iii) | Nitrogenous base uracil is not found | Uracil nitrogenous base is found instead |
"in DNA. It consists of thymine. of thymine in RNA
1
2. Name the two kinds of nucleic acid?
Ans: (i) DNA (Deoxy ribose nucleic acid )

(ii) RNA (Riobose nucleic acid)
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Ans:

\

3. Write difference between DNA and RNA

Two stands arc involved to from double | It consists of singe stranded structure,
helix. '
(ii) | Deoxy ribor sugar is involved in s | Ribose sugar is involved in its formation,
formation.
(iii) | Nitrogenous base uracil s not found in | Uracil nitrogenous base is found instead
. | DNA. It consists of thymine. of thymine in RNA
(iv) Il consists of all types of genctic in It involves in progein syntheis while the |
+ | formation about whole body of hoing | information about proteins come from
joining DNA.
v) It is present in the chromosomes in side | Itis found in the cyto plasm.
the nucleolus.
4. What is the sugar unit in DNA
Ans: Deoxyribose sugar is found in DNA.
5. What sugar is found in RNA?
Ans: Ribose sugar is found in RNA.
6. Which nucleic acid is involved in protein synthesis?
Ans: RNA (Ribosc nucleic acid) is involved in protein synthesis.

Ans:

Ans:

Ans:

1. Define vitamins
Vitamins:

Vitamins are specific organic compounds which arc required by our bodies to present
specific diseases but cannot be produced by our bodies. They are accessory grOWth
factors and must be present in our diet in addition to proteins, fats, carbohydrates and

minerals.

2. Is vitamin C soluble in fat or in water?
Vitamin C is water soluble not fat soluble vitamin
3. Give examples of fat soluble vitamins

Vitamins A.D.I= and K are examples of fat soluble vitamins.

I
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Define carbohydrates. E

xplain jtg classification?

Q.1
Ans: Carbohydrates

ass of organic compounds. Carbohydrates have the

Carbohydrates ar th

€ most abundant
general formula nt cl
ula suggests that they are hydrates of carbon with

C.(H,0),. This form

few exceptions p]
a .
Plants synthesjze carbohydrates through photosynthesis.

6H unliyht
20(') * 6Coz(u) G CH,,0

hlorophyl

o ota) + 60y,
ants convert thj :
Is glucose into starch and cellulose. Carbohydrates are monomers

and polymers of
attached. aldehydes and ketones that have numerous hydroxyl groups

Classification of Carbohydrates
Carbohydrates are clarified as

(i) Monosaccharide

(i)  Oligosaccharides

- (iii)  Polysaccharides
¢ Monosaccharide o
Monosaccharides are the simplest carbohydrates. They cannot be hydrolyzed. They have
. general formula (OH,0), where n is 3 to 6 carbon atoms. Sor monosaccharides contain 3 to 6

carbon atoms. They are further classified as trioses, tetroses, pentoses, hexoses ets. This
classification is based on the number of carbon atoms they contain. The two most familiar
monosaccarides are glucose and fructose. Both have moleccular formula C¢H,206. Is glucose a
pentose? Glucose is a pentahydroxy aldehyde, whereas fructose is a pentahydroxy ketone.

Their open chain structures are as follows. They are called simple sugars.

Aldchyde
Group
H @]
\ 7 CH-0H
(' (I | Ketone
H— ¢ —OH =0 Group
|
I e ¢ —
Six HO— (l —H HO (l H
carbon —
atoms < i — C —OH H (I OH
I
(I'Hw()H CH-OII
L Glucose Iructose
(An aldohexose) (A ketoheaose)
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Some monosaccharide molecu
). They are called dextro

plane of p
dextrose sugars. L

Monosaccharides are  whig |

les can rotate the
— rotatory or

(clockwise

Glucose, manosc, galactose arc dextrose sugars.

crystalline solid. They are soluble in water and have sweet taste. They cannot b |

hydrolyzed. They are reducing in naturc. : :l

Oligosaccharides

Carbohydrates which upon hydrolysis form2t0 9 molecules of monosaccharides. or
accharides.

simple sugars are called oligos
haride units they produce on

saccharides etc. prefixes di, tri,
its, they produce on hydrolysis.

d are soluble in water.

Therefore, depending upon the number of monosace
hydrolysis, they arc further clarified as disaccharides, tr1
tetra, penta ctc. indicate the number of monosaccharide un

They are white crystalline solids. They have sweet taste an

Hydrolysis of some compounds are given below.

C,,H,,0, +H,0—> C,H,;04 % CH,,0
Sucrose Glucose fFructose
C,,H,,0, + H,0—— C.H,,0; +C.H,;0q
Lactose Glucose Galactose
C,,H,0, +H;0—> C¢H,04 + C(H1, 06

Maltose Glucose Glucose

Polysaccharides
Carbohydrates which upon hydrolysis form 100 to 1000 units simple sugars are called
polysaccharides. Stargh and cellulose are polysaccharides. They are amorphous solids
They are tasteless and insoluble in water. They are non-reducing in nature |

&

Write a note sources and uses of carboh-y(-irates?

Q.2
Ans:

Carbohydrates are the most abundant class of carbon containing compounds They

have varied sources.

Source of Carbohydrates

Monosaccharides such as glucose, fructose and galactose are obt'ained fi i
vegetables and cereals. They also present in honey rom fruits.

Disaccharide such as sucrose is obtained in sugarcane, sugar beet and fruits Maltose is

found in cereals. Lactose is main sugar in milk and dairy products

Cellulose is obtained from plants e.g. Cotton is pure cellulose

Starch is present in cereals, wheat, barley, rice, maize, potato, sweet potato etc
Iy
P Y.
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yse of carbohydrages

. Cmbohm BIOChemistry
ene T Sport energy ; |

provides us 15.6 KJ of

SPOIt ener
crgy. &Y In both plangs
0 They serve as food Source f y and animals g of glucose
or moSl .
Carbohydrat Organismg
referred as fibre It ; SlmCtura] Mater;
. . -Itis fo . aterial for p), :
digest it but it js very imuggr:n bran, whole mcalpbr:'txz ?rililtulozc o, human dict js
ant for ad, and vegetables, We cannot

food efficiently through

muscles of your intestines to move

in foo . 1g¢stive
in dd that woulq otherwise harm | llrack. It absorbs ang carries away toxic chemicals
ood pressure. S. It also helps in lowering cholesterol and regulates
. Sucrose in used ag COmmon tab)e suga
. r.
' Glucose is stored in anim

al muscle : .
serves as long term energy rese ® and liver cells in the fo

energy. Plants store exce

i rm of glycogen. Glycogen
Ivoir. It can be converted b
ss energy as starch, ack to glucose when needed for

. Starch .15 used to make rectified spirit by fermentation process.

0 Starch is converted to dextrin which is used as an adhesive for stémps and as wallpaper glue.

. Cows, cattle, goats, deer, sheep and termites derive nutrition from cellulose.

o We use cellulose in the form of wood for heat, housing and furniture.

° Wood is also used to make paper and wood pulp.

@ Cellulose fibre of cotton is used to make rayon and cellulose acetate, which are used in

textile industry for making cloth.
Q3  Explain that amino acids are the building block of protein?

Ans: Amino Acids as Building Block

An amino acid has two functional groups one is amino group and the second is
carboxylic acid group. Amino acids are building blocks of protein syntk.1e51s. :I‘wenty
different amino acids are involved in protein synthesis. Out of twenty amino acids, our

bodies can synthesize only ten such amino acids. Such amino acids are called non-
odies S e remaining ten are called essential amino acids. Essential

/- Side chain
Central carbon atom /‘\ R

|

H.N - C - COOH
|
H

essential amino acids. Th . ist
amino acids must be present In our ciet.

Amino group Carboxylic acid group
m
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Q4

Ans:

Molecules of amino acids join together through aminp (-.NHz) group of one molecy},
carboxyl (-COOH) group of another molecule b eliminating a molecule of water,

Peptide Linkage |
Peptide Linkage
T L (N
|l !
H,N—C—C-OH+H—N—C—C—OH——-)HZN—CI—C—I]J—CI—C—OH+H30
o |
H H H H H H
Aminoacid Aminoacid Dipeptide
O

: I L . .
The linkage ~-C—NH- which joins two amino acid units is called a peptide bond. The

resulting molecule is called a di-peptide. There is still an amino group on the left and,
carboxyl group on the right, Each of these groups can react further to join more amino
acid units. In this way thousands of amino acid units join to form a giant molecule of |

protein.
Werite a note sources of proteins?

Sources of Protein:

Most protcins obtained from animal sources contain all the essential amino acids in l
adequate amounts. Meat, fish, eggs, milk and cheese arc important sources of

proteins. Plants also provide us proteins. For example, pulses, beans, meat, egg, fish
ctc. are rich in proteins. : |

Uses of Protein: (

We require proteins in our diet. to provide amino acids to make muscles hair, enzymes !
and repair of body tissues.

Proteins are cssential for the formation of protoplasm and components of cells.
Proteins are essential for both physical and mental growth especially in children.

A protein called gelatin is obtained by heating bones and tendons in’ water. It is used if
bakery goods.

Enzymes are proteins that cataly: TP .
. : catalyze specitic biological reaction, wi oy life would
be impossible, g n, without which life

The antibodics :1p us to 1 . !
s that help us to fight against discase are large protein molecules.

|
A
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(ﬁ—r—h; are the sources apq uses of lipiggo Biochemistry

Sources of Lipids:

. Animals, plants and marj.

lipids. Milk is an important sour, i h as salmon ang whales are rich
obtained. Seeds of Mmany plantsc t:31(;:;]?'11m21l fats from which butter, g}';‘ece i(:]l:;c; 21;: o

olive-etc are good soyrce of as sunflower, com :
S e Vege . . » Cotton, ground nut. coconut
whales, gctable oijls, Cod ljver :

oil is obtajned form salmon and

Uses of Protein:

Butter, ghee and vegetab|e o; :
0 € oils . . .
products and sweets, A1¢ used for cooking and frying of food, preparing bakery

In mamma i
s a layer of fat is Present under the skin. This layer acts as a thermal insulator.

, Fats protect delicate organs from shocks. A Ia

er of fat around our heart and kidneys
protect these organs from injury. ’ ’

. L.ipids_ provid.c some vitamins such as A, D and E which are essential for health. These
vilamins are insoluble in water and soluble in lipids.

»  Tats and oils are important food stores in living organisms. They provide about twice, as
much energy per gram as do carbohydrates.

' Vegetable oils are converted into vegetable ghee or margarine by catalytic hydrogenation.

' Fats and oils are also used for the manufacture of materials like soaps and detergents,
cosmetic, polishes, paints and varnishes.

In our bodies cholesterol is essential for the synthesis of several hormones. vitamin D and
bile acids. ;
Q.6  What do you know about nucleic acid? Also discus its types?

Ans:  Nucleic Acids |
M than 100 yecars ago, a Swiss biochemist discovered a class of nitrogen-
Jlore ¢

. ihe compounds in the nuclei of cells. These nitrogen-comaining compounds
contaming

hich were first obtained from the pus of infected wounds are called nucleic acids.
which wWe

“ucleic acids are vital components of all life. They are found in every living cell. They
Nucle

. the information and control of the cell. They are long chain molecules made up
SL;'HC :llbotidcs Lzach nucleotide consists of three components,
of nucle :

Nitrogenous base

(i)
(ii) A pcntose sugar or five carbon sugar.,
ii
ale group
Phosphate gr
(iii)
e — i~
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Types of Nucleic Acids: — Deoxyribonucleic acid (DNA) and ﬁbonucleic .

Q.7

Ans:

inds of nucl _ i
it h species reproduces 1ts OWn kind?

Il the genetic information needed to build Organism
riilized egg cell carry the information fop makn:

Jeos. hands, head, liver heart. kidneys etc. DNA is found pnmaan in t'he cell nucleyg
Structure of DNA was discovered by J. Watson and.Frafms Crick in 1953. they |,
: obel Prize for their work. This discovery initiated the fie)4

awarded the 1962 N : S
molecular biology. Cancer research involves an extensive study of nucleic acids.

There are WO
(RNA). How is 1t that eac

DNA can store and transmit a _
instance, in human beings. the single fe

o |

Deoxyribonucleic Acid (DNA): . )
DNA exists in the form of two strands twisted around eac_h other in a spiral fommtjon
called a double helix (Figure 13.4). each chain or strand is made up of a deoxyriy,

sugar, phosphate unit and a nitrogen base. The strands are held together by hydfogen

bonds. The order of the base pairs in a strand is a code that stores inff)rgaation which
used to produce proteins. They key to the ability of DNA of store genetic informatipp g
to pass it on from generation to generation is its double stranded structure.

Structure of DNA:

Ribonucleic Acid (RNA)?
RNA exists in the form of single strand. It is made of a ribose sugar, phosphate unit and
nitrogen base. RNA is synthesized by DNA to transmit the genetic information. RNA
responsible for directing synthesis of new proteins. RNA receives. reads. decodes an/
uses genetic information from DNA to svnthesize new proteins. ' !
Define vitamins. Also discuss its importance and types.
Vltax_nins are specific organic compounds which are required by our bodies to  prever
specific diseases but cannot be produced by our bodies. They m'usf be resent in OV
diet in addition to proteins, fats, carbohydrates and minerals s P
Importance of Vitamins:

V.lt‘amins are substances that are essential for our bodies. Vitamir A is important in
vision. B helps to regular nerve impulse transmission, in the fonnaﬁon of phaemoglobirl
an‘d activates more than 100 different enzymes. Vitamin D regl;iatec blood calcit™
It is necessary for proper bone and tooth growth. o
Types of Vitamins

There are two types of vitamins
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(vii)

Fat Soluble Vitamins

(v) A vitamin that dissolves in fa( js g
o @ ] 1 \
(vi) = These vitamins store in oyr body

Taking excess amount of fat sol
excess of vitamin A can causc |
the head. Too much vitamin D ¢

Blochemistry

kidneys, and weight loss.

(viii} For example. vitamin A, D, E and K
b)  Water Soluble Vitamins | |

lled fat soluble vitamin.
and cannot excreted out.

ul?lc Yl}a111ins may be harmful. For instance large
mitability, (!ry skin and fecling of pressure inside
an cause pain in bones, hard deposits in joints and

(l) g Vlfamm that fiissol\'e n water is called water soluble vitamin.
(i) ur body has limited capacity to store these vitamins.

(i)

vilamins are not toxic even if taken in excess.

(iv})
Q.8
Ans:

< Vitamin

S Sources

Milk, butter, fish

ror example, vitamins B (complex) and C.

Necessary for

If taken in excess, these are readily excreted from the body. Water soluble

Write a nqy: sources, uses of vitamins and diseases due to their deficiency.

Deficiencey
Symptoms

. Night blindness,
A oils eggs, fresh Eyes and skin gh skin dry
green vegetable
— | Whole meal bread, Ener Skin diseases, tongue
B (a group Of rice, yeast liver, p &Y inflammation,
several i . fresh PRGRUCHIONITI | anemia, bleedin
: soypeans, 1res 11 es, skin X B
vitamins) . i cells, nerves,
green vegetables gums
=" ® . . Blood vessels,
rangces. ;":1?]'0;]- gums, healing .
| C tomatoces l;’; ‘lq wounds, curvy
i green N epelabies 1 preventing colds
AR —_— T7h gL T, CPps, . .
0 M"k'ﬁt;:“;irls Eb Bones, teeth Rickets, osteomalacia
| Whole meal bread,
1 e b tter, . . 1¢e 1
= ,lci ggs, bu Atitioxidant Hemolysis ofrf:fl
- fresh green blood cells, sterility
vegetables
T
Fresh green : Hemorrhage delayed
- : ye
K vegetabies liver Clotiing bloge blood clothing
[
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ExERCisE

Q.1  Select the correct answer cerves as the information and contro)

()  Which compound found in every living cell,

center? : .
(a) Amino acid A PDrI?It,:m
(c) Lipid
ii lants convert glucose into o
( )’ (a) Starch ® (b) L‘p'.,ds .
(c) Proteins (d) Amino acids
(iii) Glucoseis a
(a) Tetrose .rPcntose
. (c) Disaccharide d) Hexose
(iv)  Which is not a dextrose sugar glucose
(a) Gludose (b) Mannose
(c) Galactose (d) Fructose  «
(v) Rafinose, C H..O,,0n hydrolysis forms ___ sugars.
(a) | (b) 2
((9‘3 (d) 3 to 9
(vi) hich is not a source of starch?
;a)\Wheat .~ (b) Rice
() Cotton (d) Potato
(vii) hich is not a protcin?
(a) Gelatin (b) Antibodies
(c) Enzymes (d) Cholesterol
(viii) Soaps and detergents arc made from
) Proteins (b) Carbohydrates
((c) Fats and oils (d) All of these
(ix) hich is not present in DNA? =\
(a) Deoxyribose sugar : (b)/ Ribose sugar
(c) Phosphate unit (d) Nitrogen base
(x) Raffinose C|3H320|6 is
@Mgnosaccharide (b) Disaccharide
(c)/Oligosaccharide (d) Polysaccharide
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Biocheristry
02 Give Short Answer SHORT QUEST'ON.

Ans: Sucrose is a disaccharidc bee

Sucrose + J.
¢+H,0—, glucose + fructose

CaHlnO, 4 1,0 —5 0110 4 o 0
(ii)Wh t' [Ctll I At 6" 12
atis a dextrose sugar?
Ans:  See short question answers
iii) Writ i
(iii) ite the formula of an amino acid and identify functional groups in it.

Ans:

R
o
NH )~ (i —~cool

H

Amino group Carboxylic acid
Group

(iv) What is a peptide bond?
Ans: See short questions answers
(v) Which compounds are included in lipids?
Ans: See short qucsliohs answers
(vi) What is the function of DNA?
Ans: See short questions answers
Q.3  Distinguish betwecn mono, di-and tri-saccharides. Give examples.
Ans: See long questions answers
Q.4 Deseribe bonding in a protein molccule.
Ans: Sce long questions answers
Q.5 Explain sources and uses of lipids.
Ans: Secc questions answers
Q.6  Give sources and uses of proteins.
Ans: See questions answers

0.7 - Give sourccs and uses of carbohydrates.

Ans: Scv questions answers
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Q.8  Differentiate between fats and oils.
Ans: See long questions answers
Q.9  Define and explain vitamins.
Ans: See questions answers
Q.10 Why are vitamins important for us?
Ans: See questions answers
Q.11 Describe the importance of nucleic acids.
Ans: See questions answers
Q.12 Explain why agricultural and nutritional sciences are vital.
Ans: See questions answers
Q.13 Explain hydrogenation of vegetable oil.
Ans: See questions answers
Q.14 List commercial uses of enzymes.
Ams: See questions answers |
Q.15 Explain the use of dextrose in drips.
Ans: See questions answers
Q.16 Separate water soluble vitamins from the following.
Vitamin A, Vitamin C, Vitamin E, Vitamin B
Ans: Vitamin C and Vitamin B are water soluble vitamins.
While the others vitamin A and E are fat soluble vitamins
i 7
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0.17 What three clements arce important i both
0

¢ Carbon (C), Hydrogen (1
ANS: Ydrogen (H .
: and carbohydrates. (_ e ox)

proteins and carbohydrates?
\ . )
gen (O) are three imporiant element in both protein

Q.18 What is the name of the

. bo
protein? nd that form

> Detween two amino acids in building a

Aans:  The name of the b T . )
A bond between (wo amino acid in a protein is peptide bond or peptide linkage.

9 How many vonlec 6
Q’l Y molecules of water are needed to allow a disaccharide to from

monosaccharide,

.: ) . e Y » RS . N .
Ans:  One molecule of water is necded is to allow a disaccharige to form two monosaccharide.

Q.20 Draw the structure of each of the following moleculcs
(%) An amino acid having — CHj; as R group

Ans:
E4
T
H,N-C-COOH : .
]
H
(b) A pro‘tcin‘_containing two amino acids
Ans: i
. R O R O
I |l |l
H'Ne C=C-N-C-C-0OH
’ | I
H H H
. \ Y l,
Q.21 What five elements arc primarily responsible for the makeup of DNA and RNA?

e Yy 0). Nitrogen (N) and phosphorous (P) are the
. C). Hydrogen (H). Oxy gen ( 7
e fe:lzrnl:z:té \\)'hich are responsible for the makeup of DNA and RNA.

formula of an amino acid containing four carbon atoms

Q.22 Write structural

Ans:

——.
e — e —
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