After studyiqq-mj?:;_t]:'
Explain the imy ortance and basics of nutrition and healthy eating.

Recognize the main biomolecules; carbohydrates, proteins, lipids and nucleic acids.
their sources along with the required daily intake for young adults.

e Identify carbohydrates as a source of energy.

e Describe proteins as natural polyamides and that they are formed from amino acid
monomers with the general structure.

e  Draw the general structure of proteins.

e  Explain the sources, use and structure of proteins, lipids and carbohydrates.

e  Describe the importance of nucleic acids

e  Explain vitamins, their sources and their importance to health

e Identify applications of biochemistry in testing (blood test. pregnancy test, cancer

screening, parental genctic testing), genetic englfeerm% _ﬂg@ﬁﬁhﬁﬁ\g@@d?ﬁng

_: Subjective Type Questions "=
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/ Long Questians prepared in the light of new Exomination Techniques
/ (Knowledge, Understanding, Application, Analytical & Conceptual)

25.1 The Importance of Nutrition
25.2 Carbohydrates

0.1: What is biochemistry? Describe three main classes of food.

Ans. Biochemistry: Biochemistry is the study of chemical substances which play a vital
role in the processes taking place in living organisms,

Main classes of food:

Carbohydrates, lipids or fats and proteins are the three classes of foods which not
only provide energy to human beings but are also responsible for their body structures.
Lipids provide, on the average, twice as much energy as provided by carbohydrates or
proteins. N < ..I1|I|"i||t;/;::1 \H". ._: I_ JJRBr

Proteins are present in all living nrgan,jssrpégﬁ]‘rpy‘-.fﬁf‘/rﬁfik'id, hait; muscle, blood and
almost all the organs of 3“i"‘-’-§}_$'h,r1}h‘ﬁ“ﬁ §6 play.a véry important role in all life
processes. S \ '\:‘.3 "ﬁ,___'.ﬁi_j-. A

Fats and oilsc_c‘:kgqﬁ_j ; I:Jill variety of natural sources like animals, plants and marine
organisms. Animal\fats are particularly located in tissues cells. Butter and ghee are a




specml type of animal fats which are made from milk. © EN‘L'&
Q.2: Write a note on the importance of |5mi i\ H“‘“ @ @J
e

Ans. Nutrition: folr \m

Nutrition is the stud %@gﬂ: 8 prescm in food and how they maintain a
healthy body.
Nutrients: INT\NN[\

Nutrients are the components of food that are needed on regular basis to maintain
health and prevent diseases.

A healthy human body needs the following nutrients.
Carbohydrates:

They are the main source of energy for the human body. They also help body to use
protein and fat efficiently.
A healthy adult needs 225 to 325 grams of carboh}fdrates par day for a standard 2000

calorie diet. However, individuals with higher activity levels may need more
carbohydrates to meet their daily needs.

Lipids:

They are also essential nutrients becaus: they al:{ es for our
body. They also provide msulatmn d pal;m “of our body. A daily
intake of fats for an adult
Protiens:

They al n our body. They are needed to build new cells and repair
the injured o adutt should consume 60 grams of proteins per day.

Vitamins and minerals:

' They help in growth, reproduction, the operation and maintenance of the body. A
balanced diet rich in fruits, vegetables and grains can provide most of the vitamins and
‘minerals needed daily.

0Q.3: What are the basics of healthy eating? Also discuss healthy eating?

Ans. Basics of healthy eating:
The following are basics of healthy eating:

(i) Consume a wide range of foods including fruits, vegetables, whole grains. lean
proteins, and healthy fats.

(ii) They-are full of nutrients which are required by our body.

(i) Eat less and stay hydrated. v AGIN
(iv) Reduce intake :f S.Zturat:d fats, sug T T KJM_{:E Cb{\u})
(v) Avoid eating processe | S L "
Healthy Eating: ‘tfm
_ A healthy pcrf'orma the following functions:
(i) It prcv&ﬁ:ﬂ Jdi llkc heart disease, diabetes. some cancers and osteoporosis.

(ii) Adequale nutrition provides fuel for healthy growth and development, leading to




maintain a healthy weight.
(iii) A balanced diet can pusnwcly impact bram unctio Q\QFP@JM immune
system. {ﬁ

o -
0.4: What are carhuhydratu Kman’f car’ﬁunydratas in detail.
Ans. Carhnh-,rdrat ”* "*

Carbohy ust abundant naturally occurring compounds on earth.

They contain the elements carbon, hydrogen and oxygen.

Because of the sweet taste of some carbohydrates, they are commonly called
"sugars".

Apart from a number of hydroxyl groups, they also contain aldehyde or ketonic
functional groups.
Classification of carbohydrates:

Carbohydrates can be classified into three groups on the difference in their
properties:

e Monosaccharide . e  Oligosaccharides

e  Polysaccharides

Important Carbohydrates:

() Glucose: b?; @D @
Glucose, the most abundant carbohyd @ ugar or dextrose.
in

It is present in fruits su e sap of plants.
It is the main source 0
urine

als and is thus present in their blood and
(i) Fructoses (1Y W

Fructose is another carbohydrate which is present in sweet fruit juices and honey.
Both glucose and fructose have the same molecular formula, C¢H20s.
Open chain structures of glucose and fructose are shown here.
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(iil) Sucrose, L Mu%‘i“

Sucrose, W\A\E and maltose are other important carbohydrates. All these
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carbohydrates have the same molecular formula C12H220 = r" T(ﬁ‘;ﬁ\%
Sucrose is present in sugar cane and sugar beels‘\ AX mﬁ s \x i
Maltose is found in breads and other cercals ﬁ V) j\¢ ~ =

.~ Lactose is present in milk, J\ \e% \ &_E —
| \ ﬂ 1\ f

(iv) Polymeric narbuhydrgteg “ H A8
Starch and ce}l}lﬂbﬁﬁ the two examples of important polymeric carbohydrates.
They have a common formula (CsH1005)n.

Starch is found in foods like potatoes, rice and grains.
Cellulose sources include plant materials like wood, cotton etc.

0.5: What are proteins? How are they formed? Identify different functions of
proteins in the human body.
Ans. Proteins:

(:n”
Proteins are very large molecules cunmmmgjc Hﬂ? Wﬁhﬂ;“@
Types of proteins: \ r;i’:(@} \
The human body cnntamﬁ gyﬁ\!} erent type of proteins where they
perform a large number o
There are filrgt oteins that are found in muscles, hair, nails, skin and
connective tissues.
Besides fibrous proteins harmones and enzymes are also proteins in nature.
Functions of proteins in human body:
®  The hormone insulin controls the level of sugar in the blood stream.
®  Enzymes are the catalysts which speed up the biochemical reactions taking place in
our body.
®  Hemoglobin which carries oxygen in the blood stream and delivers to different
parts of the body is also a protein.
Formation of proteins:
All proteins are formed by linking together molecules called amino acids.

ﬁxN

Amino acids: 15\ € U ) wa \!
An amino acid has two functional groups, 5 _r\ﬂ r\f&-mx ()=

® acarboxyl group  COOH T\ 0\ (;‘g a:\ LE __-L 505

® anamino group __ NH;. f‘ =R “nx . PN S

Glynina

The simplest mﬁw&é fs called glycmc
The structural formula of glycine is:
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Humherulprmln:inthadj m«w AN
Although the num fsn:scnt in the human body runs into thousands,
they are all furmgnfi tugehtef only twenty amino acids.

0.6: Construc! | pemlda linkage and explain the structure of a polypeptide.
Ans. Peptide linkage:

The basic reaction which leads to the formation of long chains of proteins involves
the elimination of water from two molecules of same or different amino acids. The
molecule which is formed as a result of this reaction is called a peptide and it contains a
peptide linkage as shown below.

H O H H |0 H
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Structure of polypeptide: o S\ m\&ﬁ
This peptide mulecul{gj has a garhqx r ’ia o group at its two ends. It
is capable of reacting furlhfr t mq‘rﬁa lés ofammca acids to give ultimately a long
mﬁum

chain composed of cules called a polypeptide.
Three Dimensiol

This polypeptide chain then undergoes twists and turns and assumes a three
dimensional structure shown in the following figure:

Q.7: Explain danalurqﬂ examples.

Ans. I:Ienatu@ﬂpn f &ﬂns

Comple)c dmng:s in proteins occur when they are subjected to heat, a change in pH




L™ P =~ S
or an attack by oxidizing and reducing agcnts The phenomenaq"sf a leQ;ﬁn ration of’
proteins. E’" i“ \ \‘\ \I | A
Example: 1“& r“ \ 0 J

A familiar examplc lpm Hhﬁ br‘lﬁmhng of an egg which involves the
denaturation of egg a n), the principal component of egg white.

Q.8: Describe liﬁlﬂg\

Ans. Lipids:
Lipids are the nutrients. Most lipids are composed of simpler substances called
fatty acids which serve as their building blocks,

Fatty acids:

Fatty acids are long chain carboxylic acids containing from 12 to 28 carbon atoms.
Examples:

Examples of simple fartty acids along with their sources are as given below.

Some simple fatty acids,

Fatty acid

Lauric acid Coconut oil CH3(CHy)10COOH AWM :

Stearic acid Animal fats & (CH#CH)COOH—
Palmitic acid Palm oil J'\ 7\ CORYCH,Y: ,CO0H
Oleic acid tﬂi\{q@ﬁf i) ﬁﬂg‘eﬁmH =CH(CH,);COOH

I
" .

Fats: AU
Fatty acids ﬁ@Wan alcohol called glycerol to give triester which are called

fats,

For example:

Stearic acid reacts with glycerol to form tristearin which is a fat. A triester of
glycerol is also called triglyceride.

|
HO—CH, CHY{CH,),y— C— 0 —CH,
- o |
ECHJCH;}“ COOH + HD__CH =i CHl{CHJLI B D_CH
Stearic acid J 31,0 0 i
Il
HO— 'EH, CH:I{CH;]u e D CH-
Glycerol Thstearin (faz)— T ".:'* :,E{I\I"
,,-\H'*—-"’_'HH (KOIL!
Importance of Lipids: f"‘ B\ \\\ -
Animal fats are located pa cula }n mfle e cciljs Vegetable oils are
present in seeds and roots afpi ,L jnly Fve as energy rich source in animals.
Q.9: What are wtamlns‘? mportance of vitamins.

Ans. Vitamins: <} ll‘“ F‘ .
These are nrgamc substances which do not directly serve the purpose of providing




cnerg} and building cells of our body like carbnhydrates lipids anq prqtc*paﬁﬁ?@u

Biological Function: 3 Ay {_1, J« FB0N

Vitamins are necessary t lnu;mh Iiaa\{\hﬂﬂd gi'd h of our body. These
compounds are known to func %‘nd@; F the biological processes going on in
our body. JQ

""\ N

Origin of the name: - A jN

Since the first such compound discovered was an amine, so they were named vital
amines or vitamins. Over the years, scientists have prepared |3 vitamins needed by the
human body.
Importance of vitamins:

Vitamin A is present in milk, egg. fish and liver.

Essential for skin health and vision. Its deficiency causes night blindness and dry
skin.
Vitamin D: .

Vitamin D may be obtained from butter and fish liver oils. Our skin can also
prepare vitamin D directly in the presence of sunlight. This vitamin is related to normal
teeth and bone development. lts deficiency causes a disease -::au\ ﬂ}eqf \g‘ﬂﬁ

Vitamin C: \f"\é\&
Vitamin C. also called a5 ( \ ﬁ:ru in citrus fruits, green

pepper and tomatoes. Its def‘cti{%ﬁq Causes scurvy.
Vitamins B1 and Ba: (A

Vitamins B J Bg are distributed widely in nature. They are.present in red meat,
nuts and leafy vegetables, Deficiency of vitamin Bl leads to fatigue and depression,
Deficiency of vitamin B2 causes inflammation of the lips and dryness and burning of
eyes.

25.6 Nugcleic Acids

25.7 Applications of Biochemistry

0.10:What are DNA and RNA? Describe the role played by them in our body.
Ans. DNA and RNA:

Deoxyribonucleic acid (DNA) and ribonucleic acid (RNA) both are nucleic acids.
These compounds are responsible for the existence, development and reprodugtion of all
forms of life. Both DNA and RNA are chemlcaliy 5:mtla.r mﬁRﬂﬂﬁﬂh]%Qh play
different roles within the cell. o .

Molecules of DNA are v%as g;-aﬁép M nﬂANA

A DNA molecule may tﬁe@hj&ﬁm ss uf up to 660 Da.

A DNA molec e fn p'to 12 cm when stretched out.

They are ni:‘:l Motrid in the nucleus of the cells.

Molecules of RNA are much smaller as compared to those of DNA.




o A THUIELUIC may have molecular mass 340 Da. @@)@N

=y
RNA molecules are mostly found outside the c?ﬁm @0_
\

Function of DNA: O R\L

The function of DNAq ?-sﬁ% \‘ and pass it on to RNA, at the proper
time. : K\ L\ e :
Function of HQN @NNU Ee

Thc'funch&fnf RNA, in turn. is to read. decode and use the information to make
proteins.

Q.11: Discuss applications of biochemistry in different fields.
Ans. Applications of biochemistry:
Blood Test:

Doctors use the blood tests to identify various health conditions including
infections, diabetes, anemia, organ failure and much more. Basic blood chemistry tests
check the amount of electrolytes, fats, proteins, glucose and enzymes. These tests give
important information about how well a person’s kidneys, liver, and other organs are
working.
Pregnancy Test: Q

ts

A pregnancy test checks the urine on bjoo @ IS pregnant or not.
(¥

HCG is a hormone produced in_the regnant. Doctors usually
perform two tests to check m ive blood tests can measure the exact
amount of HCG present j 1t can also give information about how far long the
pregnancy has IEs :

Blood test for cancer screening:

A specific type of blood test called the Galleri test is performed to detect cancer in
early stages. It uses DNA sequencing to find the characteristic patterns which may tell
whether a person is suffering from cancer or not.

Parental genetic testing: |
Genetic tests are often perﬁ:unned-by taking a sample of blood or saliva. Persons get

genetic testing to know if they have genetic changes themselves or if they can pass on
genetic changes to their children.
Genetic engineering:

Genetic engineering is a method for changing an organism's genome. This can
involve changing one single DNA base or can involve deleti ins¢rt {8 whole
region of DNA. It is done to modify the genes to ephan F‘ﬂ ol the organism
beyond what is normal. Plants can he "ﬁd\ﬁ%ﬂ 3 pollution by changing

epha
b et Mants can be s 2 (U
em through genetic engineering. r\} j\h\ o
Gene Therapy: ’*\ﬂf\&@\

[n gene the : Jt}ﬁﬂ:&s a faulty gene or replaces it with a healthy gene in order
to cure a discasc\oF‘enabIe the body to fight the disease in a better way. This technique




b, S ik L o el ™ e i ko

may be helpful in future to fight with a wide range of dlﬁ#ﬂﬁfﬁ‘fﬁ

tes, AlDs,

e '. = r“.I { \ dix? v-llﬁ'u S

cancer and haemophilia. ’”1 ~O & '.ﬁ\ UM W\ )]

Cloning: VNS
Cloning describes thf: mc ti\ uﬁ&ll 1‘(:l"ne:at«: an exact genetic replica of a ccil

tissue or the whole org éﬁpled material is called a clone and it will have the

same genetic charadiéristics as th: original one.
125, 1\Quick (4118

1.  Which two functions are performed by proteins?

Ans. Functions of Protiens:

. They form skin, hair, muscle, blood and almost all the organs of animals.

L] They also play a very important role in all life processes.

2. Is milk a fat, a protein or both?

Ans. Milk is both a fat and a protein.

25.2YQuick (TR

I.  Whatis a balanced diet?

Ans. Balanced Diet: A balanced diet is one rich in fruits, vegetables and grains that pmw ost of
the vitamins and minerals needed by the I:r::n:f:,ar daily for growth d@@j body
maintenance. ’\ E—U"ﬁ *\\] .' :

2.  Name any three nutrients. ?q{” (H \ 'nK 3

Ans. ®  Carbohydrates ® qi‘lq,ﬂ'“\,}?

NRINNL:
I.  Name any two sehices of starch,
Ans. Two sources of starch: ® Potatoes ® Rice

2. Areall carbohydrates equally beneficial for our health?

Ans. No, while they are a main energy source, different types serve different roles.
For example: ;
Complex carbohydrates like starch provide sustained energy, while excess intake of simple sugars
(like sucrose) can lead to health issues.

125.4\Quick (TR

1. What are hormones made of? ,

Ans. Mpst hormones are made of proteins (specifically chains of amino acids) or steroids (lipids

derived from cholesterof),

Examples:

Insulin is a protein hormone. L

Testosterone is a steroid hormone. ’7:‘ \50 e
; t\\

What is denaturation? [ '~ A .f" i "n \ H‘ J

Denaturation of Protein: Compleg hau? ktg?%}denf whcn they are subjected to heat, a

change in pH or an attack hy ucing agents. The phenomenon is called

denaturation of prc-tei R L; »-J

Example: ( ﬂN j

A familiar examplr: is the frying or boiling of an egg.

’] |II;'|L 15".1* 1"11

E.r--




255 \Quick (TE U BRGNS @)WY

1.  What is the role of lipids in our hﬂdfn 7 g *ﬂ ) \ \\ 1" 1!. i
Ans. Role of Lipids in Our Body; J 'f’“n -ja o g
L They provide, on the average, ﬁ ?ﬁ, h eh‘c)mr as provided by carbohydrates or protiens.
®  Theyare key parts o Mﬂlmﬂ%
®  They help main r:mpcmtun-. and cushion internal organs.
®  Some lipids act as hormones.
2.  Which is an unsaturated fatty acid?
Ans. Unsaturated Fatty Acid:
An unsaturated fatty acid is a fatty acid that contains one or more double bonds between carbon
atoms in its chain. Because of these double bonds, they are typically liquid at room temperature
(e.g, vegetable oils like olive oil or sunflower oil).
125.6\Quick (1 TR L
1.  Which vitarmin is presnet in lemon? -
Ans. Vitamin C (ascorbic acid) is present in lemon,
2.  Compare the roles played by vitamins and carbohydrates in our body?
Ans. Roles of vitamins in our body:
They are necessary to maintain normal health and growth of our bud}r
These compounds are known to function as catal rs for _ﬂ,w I\Bt;@c&sg\ going on in
Doy } \
Roles of carbohydrates in our, \\f’ R ) L’J f
®  Carbohydrates are the main' ﬁr human body. Their main m]e is to provide
immediate energy for {W '
e  Theyalso "‘{JP*N\? totein and fat efficienctly.
[25.7Quick (TN 1L
1.  Whatis the function of RNA?
Ans. The function of RNA is to read, decode and use the information received from DNA to make
~ proteins.
2.  What are the basic differences between DNA and RNA?
Ans. 1
Feature DNA RNA
Sugar Deoxyribose Ribose
Structure Double stranded (Helix) Single-stranded

INTERESTING INFORMATION 2.0 AN

Bases {Adenine, Guanine, Cytosine, Thymine| Adenine, Guanine, Cytosine, Uracil
Function [To store information and pass it on tofTo read, decode and use the
RNA, at the proper time. infomtatiunmmgka rofeins. (T (||

Q. “\ =

Acesulfame potassium is ﬂi&_l}ﬁ)i EOMSM&E It is used in soft
drinks. R Xi AN : \@&

S o A Y s

)

Glycogen is ca fd’p‘m[: that seryes the same energy storage function in
animals that starc serves in plants,
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Molecular mass of polymers are often expressed in millions or_ billigns-of paqurhsfﬂﬁa}

4

@
AN AW LA e
®  Lactose is widely used in baking and mct'mum:rcml Il"ﬂ:lﬂk {m& for infints unlike sucrose, it is a
reducing sugar. i =SV AT -
®

l:--.l lill .'I:| 1:;__1-—I- ].1 _II‘.II - -- __.__I' i
Everyone, from infants twﬂli‘uﬁgﬁh_phdtﬁn. Children need large amounts of proteins for proper
growth, and ad,u!-n[rpth{ totetn to replace what is lost each day by the body's normal biochemical
reactions. W[\ WY '

INTERESTING INFORMATION

Soap has been known since at least 600BC when it was prepared by boiling goat fat with extracts
of wood ash. The cleansing properties of soap did not become widespread until the 18th century.
Chemically, soap is a mixture of sodium salts of the long chain fatty acids produced by hydrolysis
of animal fat with alkali.

Multiple Choice Questions prepared in the light of new Examination Technigues
(Knowledge, Understanding,

._;_.\]-F_.j']%fx 25 Carbohydrates

Which clnls ' of food provides, on average, twice as much energy as
carbohydrates and protiens? '

(a) Protiens (b) Lipids (¢) Minerals . (d) Vitamins
What are the primary elements that compose carbohydrates?
(a) Hydrogen, Helium and Carbon (b) Carbon, Nitrogen and Oxygen

(c) Carbon, Hydrogen and Oxygen (d) Phosphorus, Carbon and Hydrogen
Based on the functional groups, how is fructose classified?

(a) Ketonic sugar (b) Oligosaccharide (c) Polymeric sugar (d) Aldehydic sugar
Which of the following is a common source of the carbohydrates known as
Lactose?

(a) Cereals (b) Milk (c) Potatoes (d) Sugar cane
The recommended daily intake of proteins for a healthy adult 5 AL
(a) 60 grams (b) 225 to 325 grams (c) 44 to. 78 grams “¢d). 100 grams

It is the carbohydrate that serves-as the energy storage function in animals,
similar as the starch works in plants, . | WIS

(a) Glycogen (b) Galluldge\\ |\ —{c) Glucose (d) Maltose
According to the "Basics of Healthy Eating’ which of the following should be
reduced in‘the dies?"
(a) Lean proteins (b) Water intake




10.

11.

12.

13.

14,

15.

16.

k7,

18.

19.

20,

21.

(c) Sodium and sugar (d) Whole grains ﬁ\ '.ix
What is the shared molecular formula for ﬁucnmpd’ﬁ‘tﬁc fﬁl .
(a) (CH10Os5)n (b)) CeH120g .;' Ofe ﬁzi‘l:\zﬁm ) CHy
It is a source of cellulose; 1\ \J AN

(a) Potato (b) Ci}ga‘ipi\ Hxl Y %c] Cotton (d) Honey
Which of the [oll?]g«plig Hent in sugar cane and sugar beets?

(a) Glumiﬁ;”“' ‘(bj Fructuse (c) Maltose (d) Sucrose
Which of the following is also known as grape sugar or dextrose?

(a) Sucrose (b) Maltose (c) Glucose (d) Fructose

EE)  poens
B3 oo

Which of the following element is NOT typically a component of the proteins?
(a) Sulphur (b) Phosphorus ~ (c) Nitrogen (d) Carbon
It is a protein that is responsible for controlling the level of sugar in the

blodstream.
(a) Albumin (b) Insulin (c) Hemngln ﬁ)@@ﬁ@

These are the two functional grou

(a) Hydroxyl and earbo
(¢) Carboxyl and Amm ) Aldehyde and Amme

The I'nrmatm mkage involves the elimination of which
mnlecules

(a) Water (b) Hydrogen gas (c¢) Carbon dioxide (d) Ammonia
Which of these factors can cause the denaturation of proteins?

(a) Heat and change in pH (b) Exposure to light

(c) Freezing only (d) Distilled water

It is the source of Lauric acid.

(a) Coconut oil (b) Palm oil (c) Olive oil (d) Animal fats .

What is the chemical name for the 'fat' molecule formed from three stearic
acid molecules and glycerol?

(a) Cholesterol (b) Tristearin (¢) Glyceryl palmitate (d) Oleic acid
Chemically, soap is defined as:

(a) Sodium salts of long chain fatty acids o 1:} _ﬂ,u ﬁk\

(b) Pure glycerol - ﬂ ﬁ O

(¢) A type of fibrous prntcm R . \ ﬂ;\g }"Lntamms

Deficiency of which wt \ ase Scurvy"’

(a) Vitamin D \’i%ﬂ "j {cj Vitamin C (d) Vitamin A

Which thtﬂFtﬁé ‘body prepare directly in the presence of sunlight?
(a) Vitamin-A (b) Vitamin B3 (¢) Vitamin C (d) Vitamin D




22.

25.

26.

27.

29.

30.

31.

32.

35.

The source of stearic acid is: r"f-ﬁ: ! ﬁﬁ?m

(a) Coconut oil (b) Animal fats . (o) Pa,lqt N f ;"f:'jd,}:,ﬁ’ri\ic oil
From olive oil, we get fatty su:ul u Ao\ U ".' 7

(a) Lauric acid \E{c‘} OTelc acn:i (d) Stearic acid
Which of the fulluw ihe Enhhfe of palmitic acid?

(a) Palm g&uﬁj l] JJ(‘E live oil (¢) Coconut oil (d) Animal fats
Deficien lch vitamin causes night blindness and dry skin?

(a) Vitamin A (b) Vitamin C (c) Vitamin B (d) Vitamin By
Fatigue and depression are due to the deficiency of vitamin:

(a) A (b) By (c) D (d) B

25.7 Applications of Biochemistry

Which of the following molecules are primarily responsible for the storage of
genetic information?

(a) Carbohydrates (b) Proteins (c) DNA (d) Lipids
The approximate molecular mass of an RNA molecule is:

(a) 12 cm (b) 340 Da (c) ﬁﬁﬂ Da e *d(r Y&ﬁ\i
Where is RNA mostly found within n:;cel[?\ J

(a) Outside the cell nuE) RfQ\QE} \ cleus

(c) In the mitochondri —(d) Attached to cell wall

Which horm _gjf f{ﬂﬁ ih tlle body to confirm pregnancy through a urine
or blood 1

(a) Adrcnalm (b) Insulin (c) 'Esl.rugcn (d) HCG
The Galleri test is a specific type of blood test used for:

(a) Anemia detection (b) Cancer screening

(c) Pregnancy (d) Organ failure diagnosis

Which medical technique involves replacing a 'faulty gene' with a healthy
one?

(a) Parental Genetic testing (b) Gene Therapy

(¢c) DNA segquencing (d) Blood chemistry test
Carbohydrates, proteins and fats together with water constitute about
of the most living organisms.

(a) 69 % (b) 79 % (c) 89% (d) 99%

What is the specific role of RNA in protein syuthem;, Ir. N\ mmi

(a) To store information forever {ﬁ,}\ c\’l foris in blood

(¢) To acts as geneuc replica nﬂﬂ\e\;ﬁﬂ I[d) ‘.W"ﬂié{)dﬁ and use information
The molecules mass of ”mq _jljbﬁ up to:

(a) 460 Da BN (), 360 D (c) 660 Da (d) 760 Da
Mnlﬂznlm Lﬁre mostly found in the of the cells.

(a) Nuc!cus (b) cytoplasm (¢) Lysosome (d) Cell membrane
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' | 251 The Importance of Nutrition
25.2 Carbohydrates
1. i

Define Biochemistry,

Ans. Biochemistry: s
Biochemistry is the study of chemical substances ,wh:cjlﬂ a}’ 'iﬁﬂh‘# role in the
processes taking place in living organisms, | \1 \\ h R

2. What are three clmes apdﬂ‘%l}jui]u@ rtince.,

Ans. Classes of foods: T wf \”\HJ-‘- 5
Carbohydratcs llﬂng ’f'qt& ﬁmtems are the three classes of foods.
Impurtn

e  They provide energy to human beings.

®  They are also responsible for their body structures.

3. Which nutrient provides the most energy?

Ans. Lipids porivide, on the average, twice as much energy as provided by carbohydrates
or proteins. '

4. From where fats and oils come?

* Ans. Fats and oils come from a variety of natural sources like arfimals. plants and marine

organisms,

'S.  Where are animal fats located?

Ans. Animal fats are particularly located in tisues cell.

6. Name the type of animal fats which are made from milk. AR

Ans. Butter and ghee are a special type of animal fats which a::eniadﬂ ﬁt:m 'IfHHt

7.  What is the general chemical composition of ﬂrﬁqhy

Ans. They contain the elements ;arbon hyﬂ[ﬂggn hh‘d ‘Oxygen. Most contain aldyhyde or
ketonic functional groupg VAT o xﬁ 1\ IS

8. Define nutrition. ) o BRI

Ans. Nutrition:.. J[ WJ
Nutrition is tﬁe study of the nutrients present in food and how they maintain a




Ans.

10.

Ans.

11

Ans.

Ans.

13.

Ans.

14.

Ans.

15.

Ans.

16.

Ans.

7

Ans.

18.

Ans.

19.

Ans,

20.

Ans.

healthy body. o N sl a
What are nutrients? \.' f":*:_-,"'ﬁ __|fj)@‘!'fl\ﬁ-"'h
Nutrients: ‘\\f > IS

Nutrients are the comp@nents-of fodd-thet a ed)ed on regula.r basis to maintain
health and pr:vc eases, || -

What nu s ' healthy human body need?

A healthy bo y needs the following nutrients:

Carbohydrates e Lipids e Proteins e Vitamins and minerals

How are carbohydrates classified?

Carbohydrates are classified into three groups:

Monosaccharides @  Oligosaccharides @ Polysaccharides

How much carbohydrates does a healthy adult need?

A healthy adult needs 225 to 325 grams of carbohydrates per day for a standard
2000 calorie diet.

What is a daily intake of fats for an adult?

A daily intake of fats for an adult is roughly between 44 to 78 grams.

How much proteins does an adult consume? (K ﬂ ﬁ@ m

An adult should consume 60 g;rams of prote ﬁﬁ.
Define balanced diet ﬂ R k; 3‘

Balanced diet ?: *j i E‘E :
A balan its, vegetahles and grains that provides most of
wﬁiﬁg m

the vi rals needed by the body daily for growth, reproduction and
body maintenance. :

What is the molecular formula of sucrose, lactose and maltose?

The molecular formula of sucrose, lactose and maltose is Cy2H22011.

Name the carbohydrates pmmt in sugar cane, sugar beets, breads, cereals
and milk.

e Sucrose is present in sugar cane and sugar beets.

e Maltose is found in breads and other cereals.

e Lactose is present in milk.

What is the molecular formula of starch and cellulose?

The molecular formula of starch and cellulose is (CﬁH“}Oj)n.

Name the sources of starch.

Sources of starch: r 2\ | \g '..?"3

Starch s found in foods like po wﬁéﬂq :

What is G[ycogen" \3 & AU L

Glycogen: X \E\E

Glycogenis'a d’ratc that serves the same energy storage fucntion in animals

that s scrvcs in plants.




re Hiroteins tomposed of?

Ans. Proteins g “ﬁe{-&? Ik&-gc molecules containing carbon (C). Hydrogen (H), Oxygen
(O), Nitrogen (N) and Sulphur (S).

22. What is the function of the hormone insulin?

Ans. Insuline is a protien that controls the level of sugar in the blood stream.

23. Define enzymes

Ans. Enzymes:
Enzymes are the catalysts which speed up in the biochemical reactions taking place
in our body. 3

23. What are buliding blocks of proteins?

Ans. All proteins are formed by linking together molecules called amino acids.

- What are the two functional group of an amino acid? =3

Ans. An amino acid has two functional groups: - {;\ = _—}ff*i‘@

® A carboxyl group __COOH N r"mf";;\ﬁ‘{} (elo?

®  Anamino group _ NH, e x@ \SUES)

25. Name the simplest aming ﬁ%&&n al formula,

Ans. The simplest amino a&?%&d“ veine. Its structural formula is:

]“ Nio

1 ) i .*
21. What elemeuu,aﬁ

)

;

NH,

26. What are the building blocks of lipids?

Ans. Most lipids are composed of simpler substances called fatty acids which serve as
their building blocks.

27. Define fatty acids. Give examples.

Ans. Fatty Acids:
Fatty acids are long chain carboxylic acids containing from 12 to 28 carbon atoms.
Examples:
Lauric acid, stearic acid. palmitic acid, oleic acid etc.

28. Define fats.

Ans. Fats; A\ (7 r:;fx“:.“ll
. 5 . ot O ] e W L R j
Fatty acids react with an alcohol called ghcem[__!o\,grfq& uqi@g{n' fich are called
rats" II'-'-lll'l :--.'!-T:‘I\r{? II|I ‘lll:lll'-u II!I‘— ,._,I_I:II' '—}" lll._illl '?_J
Example; O\ vy VA=

= W\ ':-‘-. \Il II'. I\\'-“_‘}‘II"EI =
Stearic acid reacts with | }’pe\‘q‘i t_ﬁ__‘fb#}n’ tristearin which is a fat.
29. What is triglyc (N o\

" % Il\.."'. 'L'\f " z # "
Ans. A triester of glyterol is also called triglyceride.




. 4 -

—
30. Tell the role of lipids in our body. K5\ (" U}U

Ans. Lipids serve as an energy rich source and\arﬁWmWﬁMﬂue cells.
A\ L

31. Where are animal fats located in

Ans. Animal fats are located parti 1

32. Where are veget ,ﬁ, pllnts"

Ans, Vegetab[e @mﬂf in seeds and roots of plants,

33. Whatis the I’femlcal composition of soap?

Ans. Chemically, soap is a mixture of sodi :urn salts of the long chain fatty acids produced
by hydrolysis of animal fat with alkali.

34. What are vitamins?

Ans. Vitamins:
These are organic substances which do not directly serve the purpose of providing
energy and building cells of our body like carbohydrates, lipids and proteins.

35. Meention biological function of vitamins.

Ans, Biological function of vitamins:
Vitamins are necessary to maintain normal health and growth of our body. These
compounds are known to function as catalysts for the bmlug:cal proces ing on
in our body . r—mr \ L}O

36. Which vitamin is called ascorbic acid? f“ ﬂ\’ ‘\‘

Ans. Vitamin C is also called ascorbic aci \ U \‘_jj -

37. Which vitamin can our sEl “(‘);L#

Ans, Our skin can prepare vi \m V in the presence of sunlight.

38. What are tw em acids?

Ans. Two types ng\ l€ic acids are:

®  Deoxyribonucleic acid (DNA)

® Ribonucleic acid (RNA) :

39. What are nucleic acids responsible for?

Ans. These compounds are responsible for the existence, development and reproduction
of all forms of life.

40. Compare molecular mass of DNA and RNA molecules.

Ans. A DNA molecule may have molecular mass of up to 660 Da.
A RNA molecule may have moiecular mass 340 Da.

41. What is function of DNA?

Ans. Function of DNA:
The function of DNA is to store information and pass it on to /ENAL# Wﬂpcr

time. i x > Mh
42. Explain the function of RNA? : \\, “\ \ﬁ* f
Ans. Function of RNA: ?‘u' i [ ﬂ‘ \"\

The function of RNA is ti{}m%\ﬂeﬁeﬂe d use the information received from
DNA to make pmn

43. For what pu ucmrs use the blood tests?

Ans. Doctors use the blood tests to identify various health conditions indluding




infections, diabetes, anemia, organ failure and much mnre '“"f‘:ﬁ"
=B R R
By

44. What do the basic blood chemistry tﬂtl.g:heclhﬁ \ NHARCE,
Ans. The basic blood chemistry n::stzxrHH éx\n aﬁf e\ﬁ:ﬂn!ytes fats, protiens,
glucose and enzymesnﬁ [N

45.  What does a pregr ‘q ébétglﬁﬁr"

Ans. It checks i IH@Glh-itﬂnan chorionic Gonadotropin), a hormone produced in the
body wh&jﬂ. ‘Wwoman becomes pragnant.

46. What is the Galleri test?

Ans. Galleri Test:
It is a specific type of blood test which is performed to detect cancer in early stages.

47. What is genetic engineering?

Ans. Genetic Engineering:
Tt is a method for changing an organisms genome. It can involve changing one
single DNA base or can involve deleting or inserting a Whole region of DNA.

48. How may gene therapy be helpful in future?

Ans. Gene therapy may be helpful in future to fight with a wide range of diseases like
diabetes, AIDs, Cancer and hemophilia. '

49. Define Cloning. e i

Ans. Cloning: N 7 \,,.'-\Ev@’ﬂﬁﬂ
Cloning describes the methods “""?’{f\" s&i ﬁé Jéacaau enetic replica of a cell, a
tissue or the whole o = ey

50. Whntuclune? @&\'ﬁﬂ'{ " '

Ans. Clone: _ W0 Tﬂqf R ‘J ol
Clone is\an exact genetic replica of a cell, a tissue or the whole organism. It has the

same genetic characteristics as the cmgmal one.

= Exercise Questions (Solved)

FREEEESERREESAAE RS

A. Multiple Choice Questions

¥ Choose and tick the correct answer from the given choices.
1. Functional groups present in fructose are:
(a) Hydroxyl and aldehyde (b) Hydroxyl and Ketone
(c¢) Hydroxyl and ester (d) Hydroxyl and amide
2.  Which functional group is present in a fat?
(a) Carboxyl group (b) Ester group (¢) Carbonyl group (d) Hyd;axyl group
3. Which function is not performed by pmtems in our bedy? =)\ A
(a) They serve as chemical messengers. 0 u ﬁ \\ \ .' (e. Vo=,
(b) They serve as storage of cnl;ngy—frﬁﬁﬁmi A
(c) They store genefic in iipn.\i A
(d) They serve as.ca sts\for Biochemical reactions.
4. Which: ml'l L gmups react to produce a peptide linkage in proteins?
(a) Carboxyl group and hydroxyl group (b) Carboxyl group and amino group




(c) Hydroxyl group and amino group (d} Ester grou @:}@N
5. The test performed to detect cancer in ﬁl ( 2302

(a) Genetic test (b) Urine test é:g'?éta g: (d) Electrolyte test
.6.  Fatigue and depression are {‘aﬁ( cy y of:

a) Vitamin A [b)rﬂ | (¢) Vitamin D (d) Vitamin B,

R T ) éfy) i (ke o ALY Ry (o

| B. Short Answer Questions

25.1 What is the difference between glucose and fructose?

Ans. Glucose and fructose both are carbohydrates. They both have the same molecular
formula, CgH;20¢, but Glucose is an aldehydic sugar (containing an aldehyde
group), while fructose is a ketonic sugar (containing a ketone group).

25.2 Give two examples of denaturation of proteins.

Ans, Examples of denaturation of proteins:

(i) Boiling an egg:

The liquid albumin becomes a solid white mass.

(i) Curdling of milk: ® ‘195\3
Adding acid (like lemon juice) causes milk p W}ﬁn @ﬂk”

25.3 What are the sources of vltamin/DR \ ﬂ

Ans. Sources of Vitamin D \ ﬁ i\\
Vitamin D may ’;\1 "butter and fish liver oils. Our skin can also

prepare vitamfi y in the presence of sunlight.

25.4 What is the role of enzymes in our body?

Ans. Role of Enzymes in our body:

Enzymes are protein in nature. They are the catalysts which speed up the
biochemical reactions taking place in our body such as digestion and metabolism,
without being consumed in the process,

25.5 Which commercial products are obtained from oils and fats?

Ans. Soap (via saponification), margarine, paints, and cusmetlcs are the commercial
products which are obtained from oils and fats.

25.6 Which vitamin helps in blood clotting?

Ans, Vitamin K helps in blood clumng

[ C. Constructed Response Questions J
AN

25.1 What is the function of DNA? k J\
Ans. Functions of DNA:

Deoxyribonucleic Acid :rs& nug ja&wq éﬂﬁﬁ‘hg&l elrfetn:: instructions. It is
Y

rcspons:bl: for thr: exlstc l\dcw ment and reproduction of all f'orms of life.

au)

_____

The functmrﬁqﬁ s m store information and pass it on to RNA, at the proper
time.




25.2 Write down three important functions played hy prutem.u umur W {ﬂ}
Ans. Functions of protiens in our body: { r" \o =
1. Structural support: ‘n,a,rﬁr "nl"n\\"‘ \\\“ !
Protein builds and r:pa: Hq@e; sﬁﬁ.\‘\mﬁ:s tendons and ligaments after
injuries, collagen proy ﬁtit&’and strength to skin and connective tissue.

Enzymes are sﬁeiciaiized proteins that speed up essential chemical reactions, such
as digestion (e.g., amylase in saliva breaking down carbohydrates) or energy
production.

3. Transport:
Hemoglobin is a protein which carries oxygen in blood stream and delivers to
different parts of the body.

25.3 Fatty acids serve as building blocks of lipids just like amino acids are for
proteins. Comment on this statement. '

Ans. This statement is correct. Just as proteins are polymers made of amino acid
monomers linked by peptide bonds, many lipids {Speciﬁcally lriglyccrides) are .
formed by the combination of glycerol and fatty acids. Pm dPl{;nq?\ are the
fundamental building blocks of their res = i

25.4 Write down about the sources of vit % : nr: caused by its
deficiency? \ DA

Ans. Sourccuc:f Vitamin iﬁl \\\.y r\ \>
Vitamin C, :rl;qj, \hkcurbm acid is found in citrus fruits, green pepper and

tomatoes.

Deficiency Disease:

Deficiency of vitamin C in our body causes scurvy (blcedmg gums).
25.5 Write down the names of two polymeric carbohydrates.
Ans. Two examples of polymeric carbohydrates are:

e  Starch e Cellulose

| D. Descriptive Questions

25.1 What are the sources of fructose, maltose and lactose?

Ans. Sources of Fructose:
Fructose is a carbohydrate which is present in sweet fruit juices and honey: Hm
Sources of Maltose: - “f‘ \J ka,«_\“ “#L o
Mailtose is a carbohydrate whmh is futﬁgjm” rﬁds in
Sources of Lactose: O\ “ Q \\ T\J A
Lactose is a carboh M\] &ﬁrescnt in milk.

25.2 Draw open eﬁ%ﬁ:‘ tures of glucose and fructose.
Ans. Open stuctures of glucose and fcuctose:




_1,.f

) o[

I
al
g
]
H

Fructose
(A ketonic sugar)

Y. A
(e

HO—C —H
H—C —OH
H—C —OH
H—C — OH

25.3 Construct peptide linkage and explain the structure of a polypeptide.
Ans. For Answer See Q 6 :
25.4 What are DNA and RNA? Describe the role played by them in our body:
Ans. For Answer See Q 10
25.5 Compare the roles played by carbohydrates, proteins and lipids in our body.

Ans. Comparison of roles played by carbohydrates, proteins and lipids in | our body:

Carbohydrates Proteins | Lipids\\\"
Unit Basis Monosaccharides |- AminoiAicids .|/ (Fagty acids and
(e.g: Glucose)\ ;*Ff’lkﬁ ( E}T?}cﬁﬁ L/ Glycerol
Energy yield ¥k dat/ g\ - dkcal /g 6kcal/g
Storage form_ '}Mﬁ Glycogen Not stored Adipose Tissue
Primary\Rote’-| ~  Provides Building blocks | Long-term energy
immediate energy for tissues, reserve and
for the body and muscles and insulation
brain. enzymes.
Specific Spare protein catalyzes Protect vital
functions from being chemical organs; help in
broken down for | reactions; carries | the absorption of
energy, support oxygen fat soluble
digestive health (homoglobin); |vitamins (A, D, E,
via fiber and provides K); forms cell
assist in immunity membrane.
structurual and (antibodies). ) (\riz[’@ l]m
functional roles / CA
like cell K\ﬁ@ @(\5_\@
a1
o
k{-,] o




