www.topstudyworld.com Chemistry

Chapter #13
Biochemistry

www.topstudyworld.com



www.topstudyworld.com

Q1.

Explain the source and uses of carbohydrates?

Ans. carbohydrates:

Ccrbohydrates are the most abundant class of organic
compounds. Carbohydrates have the general formulc Cx(h20)y. This
formula suggests that they are hydrctes of carbon with few exceptions.

Plants synthesize carbohydrates through photosynthesis.

Sunlight
6H, O + > 6CO;, CH O, + 60,

Chlorophyl
Plants convert glucose into starch and cellulose.
Composition of carbohydrates:

Carbohydrates are monomers and polymers of aldehydes and

ketones that have numerous hydroxyl groups attached.

Society, Technology and Science

Protein Deficiency:

Protein deficiency leads to physical and mental retardation. Excess
pids or fats may lecd to heart disease or a stroke, cancer, diabetes and
other heaglth problems. The nutntional chemists recommend that no more

than 30% of your daily caloric intake comes from fat.

Healthy crops fruits and vegetables are nessecary for our proper
growth and health. So both agricultural and nutntional sciences are vital

for us.
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Q2.

Q3.

List of classification of carbohydrates?

Ans: Classification of carbohydrates:

Carbohydrates are classified as:

i) Monosacchnde i) Oligosacchrndes iii) Polysacchndes

What is the chemical nature of monosacchrides? Discuss their structure.

Ans: Monosacchrides:

Monosacchndes are the simplest corbohydrates. They cannot be

Nydrolyzed.

General formvula of Monosacchrides:

They have general formulc (CH;O)n where nis 3 to 6 carbon atoms.

So, monosacchndes contoin 3 to 6 corbon gtoms.
Classification of Monosaccchrides:

Monosacchrides are further classified as trioses, tetroses, pentoses.
hexoses etc. This classificiation is based on the number of carbon atoms

they contain.
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Glucose and Fructose:

The two most familicr monosacchndes are glucose and fructose.
Both have molecular formula C:H120¢, Glucose is g pentahydroxy
aldehyde, whereas fructose iId a pentahydroxy ketone. Ther open chain

structures are as follows. They are called simple sugars.
Dextrorotatory or Dextrose sugars:

Some Monosacchride molecules can rotate the plane of plane
polanzec ight to nght (clockwise). They are called dextrorotatory or

aexirose sugars,
Glucose, manose, Galactose are dextrose sugars.,

Characteristics of monosacchrides:

Monosacchndes are white crystalline solids. They are soluble in

water and have sweet taste. They are reducing in nature.

Q4. Is glucose a pentose?

Ans: NO, glucose Is g hexose (C¢H,20¢).
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Q5.

Society, Technology and Science

Use of dextrose in drips:

5% m/v solution of dextrose is used In dnps. 5% m/v solution of dextrose
means 5 grams of dextrose dissolved in water to form 100cm? of solution. It
IS intfravenously fiven to patient who is severely dehydroted, or is unable to
eat or is not allowed 1o ect.

What is the chemical nature of Oligosacchrides? Discuss their structure.

Ans: Oligosacchrides:

Carbohydrates which upon hydrolysis form 2 to 2 molecules of
monosacchndes or simple sugaors are called oligosacchndes.

Classification of Oligosacchrides:

They are further classified as disaccahrides, tnsacchndes etc. Prefixes di,
n. tetra. penta etc. indicate the number of monosachride units, they
produce on hydrolysis. They are white crystalline solids. They have sweet

taste and are soluble in water.

Ci2H220n +  H20 " — CsHi120s + CeHi204
Sucrose Glucose Fructose
Ci2H220n + H0 > CsHi20s + CsHi120s
Lactose Glucose Galactose
Ci2H2201 + H20 > CsH120s + CsHi204
Maltose Glucose Glucose

Self-Assessment Exercise 13.1
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1.

Classify sucrose, lactose and maltose as mono, di and tri- sacchrides .
Give reason.

Ans: Since sucrose consists of two monomers, therefore sucrose is a
disaccahnde. (which we call table sugar, cane sugar, or "sugar” itself).

Sucrose is ¢ discccahnde of glucose and fructose.
Maltose 1s a disaccahnde of glucose and glucose.
Maltose = Glucose + Glucose

Lactose 1s a disaccahnde of glucose and galactose.

Lactose = Glucose + Galactose

. Is galactose, a monosacchride?

Ans: Galactose is ¢ monsacchrnde because it cannot be hydrolyzed and

consist of only one unit,

. Raffinose, (C1:H32014) hydolyses as follows. Is raffinose a disaccahride?

CisH32014 + HO- > 3CsH120¢
Ans: Examples:

Raoffinose, found in molasses contain the three hexoses. Therefore,

roffinose Is a tnsgcchrnde,

Self-Assessment Exercise 13.2

List a) Three examples of Monosacchrides

b) Three examples of disaccahrides

a) One Example of frisacchride
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b) Two examples of Polysacchrides

2. Llist sources of

(a)Sucrose
(b)Maltose
(c)Lactose
Solution:
1. List

a) Three examples of Monosacchrides

Glucose, Manose, Galactose, Fructose

b) Three examples of disaccahrides
Maltose, lactose, Sucrose

c) One Example of trisacchride

Isomaltotriose, Igerotriose, Maltotriose, maltotrivlose, Raffinose
d) Two examples of Polysacchrides

Cellulose, Glycogen, Starch

2. list sources of

(a)Sucrose

Sucrose i1s obtained In sugarcane, sugarbeet, honey and fruits.

(b)Maltose

Maltose is found in cereals. It is also found in beverages, beer, cereal,

pasta, potatoes.

(c)lactose
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Q6.

Lactose 1s main sugar in milk and dairy progducts.

Activity 13.1: To check the relative solubility in water of starch and sugar.

Mix a teaspoon full of starch in a beaker, half-filled with water. Stir well.
What happens?

Mix a teaspoon full of sugar in another beaker, half-filled with water. Stir
well. What happens?

Which is soluble in water, starch or sugar?

Q7.

sugar is soluble in water wheregs, starch is insoluble in water.

What are Proteins? Write their function.

Ans: Proteins:

Proteins are complex nitrogenous substances that produce amino acids

on compelete hydrolysis.
Functions of Protein:
Proteins have many functions in body.

I. Protein transport and store oxygen and nutnents.
ii. Proteins acts as catalysts for the thousands of reactions that make
ife possible.

iii. Proteins regulate many important systems in cur body.
Characteristics of Proteins:

Proteins are high molecular weight polymers. The building blocks of all
proteins are amino acids therefore, all proteins produce amino ccids on

nydrolysis.
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Q8.

An amino acid has two functional groups. What are those?

Ans: An amino acid has two functional groups. All amino acids have a

carboxyl and amino group in order for them to form long continuos chains

of proteins.

DO YOU KNOW?

Most of the growth occurs in the first two years of life. The human brain
reaches full size by this age. Protein defeciency leads to both physical

and mental retardction,

Society, Technology and Science

Enzymes:

Enzymes are large protein molecules. They are biological catalysts. They
catalyze chemical reactions in hving organisms. Enzymes are also
commercially important. They are used In the production of sweeteners,
chocolate syrup, bakery products, infant foods, detergents to remove
food stain, in cheese making, in paper and pulp indusines to remove
sticky matter, to prepare fabncs for clothes, furniture ond other household

items.
For Example:

(a)Enzymes like diastase, invetose and zymase cre vsed In the
fermentation of molasses and starch to produce Ethanol.

(b)Amylase is used in bread making.

(c)Proteases and cmylase are used in detergents to remove food
stains on cloths.

(d)Lactase 1s used in Infant foods.
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DO YOU KNOW?

Kwashiorkor:

An extreme lack of proteins and vitamins causes o deficiency disease
called kwashiorkor. The symptoms include retarded growth, discoloration

of skin and haoir, bloating, a swollen belly and mental apathy.

Self-Assessment Exercise 13.3

1. What two functional groups are found in Amino acids?
Define (a) Proteins (b) Amino Acids

Draw pepftide linkage.

I

Define:
(a)Essential Amino acids
(b)Non-essential amino acids

Solution:

1. What two functional groups are found in Amino acids?

Ans. carboxyl and AmMIno group.

2. Define

(a)Protein:

Proteins are complex nitfrogenous substances that produce amino acids on

complete hydrolysss,

(b)Amino Acids:
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Amino acids are biologically important organic compounds made from amine
(-NH2) and carboxyl group (-COOH) functional groups, along with a side chain

specific to each amino acid.

3. Draw peptide linkage
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4. Define

(a)Essential amino acids

Essential amino acids cannot be made by the body. As a result, they must come

from food.

The essential cmino acids are: Histidine, Isoleucine, leucine, lysine, Methionine,

Phenylalanine, Threonine, Tryptophan and Valine,

(b)Non-essential amino acids:

“Non-essential” means that our bodies produce cn amino acid, even if we

don't get it from food we eat.

They include alanine, asparagine, aspartic acid and glutamic acid.

QY. Activity 13.2: To observe and explain the denaturing of Proteins.

Carry out the following:
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o Carefully breck an egg and pour ifs contents into a bowl, Observe
its contents,
e Boil another egg for few minutess. remove covenng shell and

remove It Into two pieces and observe.

White viscous fluid or albumin present in egg is protein. When egg is boiled, this
protein is solidifies or coagulates. This change of protein is called Denaturing of

Protein. The denatunng may also occur dunng change in pH.

Q10. Which compounds are included in Lipids?
Ans: Lipids:

A lipid i1s any component of plant or animal tissue that is insoluble in water, but
soluble Iin solvents of low polanty such as Ether, hexane, Benzene and Carbon

tetrachlonde. Lipids incluge:

(a)Fats and oils

(b)Cholestrol
(c) Sex Hormones
(d) Components of cell membrane called phospholipids

(e) Some vitamins (A,D.E and K)

Q11. Write down role of fatty acids?
Ans: Falty acids:

Fots and oils are reffered as simple lipids. They are esters of fatty acid with
tnhydroxy alcohol, glyceraol. For this reason they cre called glyceryl Esters
or glycosides.
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Fotty acids are long chain carboxylic acids. They are building blocks of

ipids. For Example, stearic acid, Ci7H3sCOOH 1s one such acid that occurs
iNn animal fats,

Q12. Give some common fatty acids in natural fats?

Ans: Some common fatty acids in natural fats:

No. of Condense Structure
Carbon
atoms

Hx—(CHz)+—COOH Caproic acid Butter

CHs—(CHz2)1«—COOH Palmitic acid Palm ol

CH»—(CHz}1e—COOH Steonc acid

CHx>—(CH3z)»—CH=CH-- Oleic acid Olive oil
CH2)»—COOH

Self-Assessment Exercise 13.4

1. Define (a)lipids (b) Fats (c) Oils
2. Consult table 13.1 and write

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

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

Solution:
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1.

Define

(a)lipids

A fatty or organic waxy compound that is readily soluble in non-polar
solvent(e.g Ether) but no in polar solvent (e.g. Water). Its magjor
biological functions involve energy storage structural component of

cell membrane, and cell signaling.

Exomples of lipids are waxes, oils, sterols, cholestrol, fat-soluble vitamins,

monoglycerides, diglycerides, Triglycendes(fats) and phospholipids.

(b)Fats

Any of a large number of oilly compounds that are widely found in
plant and animal tissues and serves mainly as a reserve source of
energy.

Some examples of foods that contains fats and butter are butter, oll,

nuts, meat, fish and some dairy products.

(c)Oils

-

A lipid s called ol if it s iquid at room temperature. Oils contain larger
proportion of unstaurated fatty acid unifs.

Consvult table 13.1 and write

Carbon

- CHi—(CH)e—COOH
- CHr—(CHz)1s—COOH Beet faf

atoms

- o ““

CHs—CH—CH:—COOH Butyric acid
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18 CHs—(CH3)»—CH=CH-- Oleic acid Olive oil
CHz)—COOH
i) The names two fatty acids that are components of fats

Stearnc acid CHz—(CH3),,—~COOH

Butyric acid CH:—CHr—CH—COOH

i) The name of one fatty acid that is a component of an oil

Oleic acid CHs—(CHz)—CH=CH--CHz)—COOH

Science Titbits

All the chloestrol in hhuman body comes from animal products such as

milk, meat, cheese and eggs. No vegetable product contains chloestrol.

Society, Technology and Science
Hydrogenation:

Addition of hydrogen tc an alkene is ccalled hydrogenation. This

reaction takes place in the presence of Ni, Pd or Pt catalyst.
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This reaction is used to make margarine or vegetable ghee. Fotty acid
component of vegetable oil contains carbon-carbon double bonds.
When hydrogen 1s added to these olils, they become saturated and
harder.

Important information
Flax seeds:

It has recently been shown that feeding hens. a diet containing a lot of

flox seeds lowers the amount of cholestrol in eggs.

DO YOU KNOW?

Insvulin:

Insvlin is @ protein coded by DNA. It is required for the proper use of
glucose with cells. People with diabetes formerly had to use insulin from
cattle. Now, human insulin is made using recombinant DNA technology.
Scientists take the human gene for insulin production and paste it into
the DNA of E.coli, a bactennum commonly found in human digestive
tract. The bactenal cell multiply ropidly making billions of cells and each

new E.coli cell caries in its DNA, a gene for human insulin.

Q13. Describe the importance of Nucleic acids.

Ans: Nucleic acids:

Nucleic acids are large known molecules essential for all known
forms of hfe. They include DNA(Deoxynbonucleic acid) and RNA
(Ribonucleic acid).
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More then 1000 years ago a Swiss biochemist discovered a class of
nitrogen-containing compounds in the nuclei of cells. These nitrogen
containing compounds in the nuclei of cells. These nitrogen containing
compounds which were first observed from the pus infected wounds are

called nucleic acids.
Importance of Nucleic acids:

Nucleic acids are vital components of all life. They are found in every
iving cell. They serve as the informction and control centers of cell.

Structure of nucleic acids:

They are long chain of molecules made up of nucleotides.Each

nucleotide consist of three components:

(i) Nitrogenous base (ii) A pentose sugar or five carbon sugar

(iii) Phosphate group

Kinds of Nucleic acids:

There are two kinds of nucleic acids, Deoxynbonucleic acid (DNA) and
nbonucleic acid (RNA).

Fuction of DNA:

DNA can store cnd transmit all the genetic information needed to build
organisms. For instance, in human beings, the single fertilized egg cell

carry the information for making legs, hand, head, liver, heart, kidneys
etc. DNA is found primarly in the cell nucleus.

Q14. Who discovered the structure of DNA?

Ans: Structure of DNA was discovered by J. Watson and Francis Crick in

1953. They were awarded the 1962 nobel pnze foor their work. This
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discovery inihated the frld of molecular biology. Cancer research

involves an extensive study of nucleic acids.

Q15. What is the structure and function of DNA?
Ans: Deoxyribonucleic acid (DNA):

DNA exists in the torm of of two strands twisted around each otherin a
spiral formation called o double helix, Each chain or strand is made up of
deoxynbose sugar, phosphate unit and a nitrogen bgose, The strands are
held together by hydrogen bonds. The order of these base pairs in @
strand is acode which stores information which is used to produce

proteins.
Function of DNA:

The key to the cbillity of DNA to store genetic information and to pass if

on from generation to generation is its double stranded structure.

Sugar-phosphate backbone

T NITOGe. It us LLse

‘Strucwre of :hAi

Q16. Whatis the structure and function of RNA?

Ans: Rinonucleic acid (RNA):

RNA exists in the form of single tsrand. It iIs made of a nbose sugar,

phosphate unit and nitrogen base. RNA is synthesized by DNA to tranmit
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the genetic information. RNA is responsible for directing synthesis of new

proteins.
Function of RNA:

RNA recieves, reads, decodes and uses genetic information from DNA to

synthesize new proteins.

Science Titbits
(Chemistry in action)

DNA fingerprinting:

The vanation in DNA of individuals froms the basis of a method for
identitying ¢ person from scmple of their ha, skin cells or body fluic
because DNA like fingerprints are unigque for each individual this method
Is called DNA fingerprinting. Only a tiny sample is needed. The pattern is
compared with DNA of a sample from known individual. If the DNA
hingerprints are identical, it can be stated with a high degree ol

chemistry that the DNA In the known sample 1s from a individual.

Self-Assessment Exercise 13.5

1. How do DNA and RNA differ in structure?

Name the two kinds of Nucleic acids?
Write differences between DNA and RNA.

What is the sugar unit in DNA?

B w8

. What sugar is found in RNA?

6. Which nucleic acid is involved in protein synthesis?
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Solution:

1. How do DNA and RNA differ in structure?

Ans: Deoxyribonucleic acid (DNA):

DNA exist in the form of two strands twisted around each other in ¢ spirQl
formation called a double helix, . Each chain or strond is made up of
deoxynbose sugar, phosphate unit and a nitrogen base. The strands are
held together by hydrogen bonds. The order of these base pairs in @
strand 1s acode which stores information which is used to produce

proteins.
Ribonucleic acid (RNA):

RNA exists in the form of single tsrand. It is made of a ribose sugar,
phosphate unit and nitrogen base. RNA is synthesized by DNA to tranmit
the genetic information. RNA i1s responsible for directing synthesis of new

proteins.

2. Name two kinds of nucleic acid?

There are two kinds of nucleic acids, Deoxynbonucleic acid (DNA) and
Ribonucleic acid (RNA).

3. Write the differences in DNA and RNA.
.  DNA has the bases Adenine, Thymine, Guanine, Cytosine.

RNA chs the bases Acgenine, Uracil, Guanine, Cytosine.

ii.  DNA has the sugar deoxynbose.
RNA has the sugar nbose.
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M. DNA is double stranded.
RNA is single stranded.

4. Whatis the sugar unit in DNA?

Deoxynbose

5. What sugar is found in RNA?

Ribose.

6. Which nucleic acid is involved in protein synthesis?

Ribonucleic acid (RNA)

Q17. Give the infroduction of Vitamins?

Ans: Intfroduction of vitamins:

In 1897 the Dutch scientist C, Eykman discovered that polished nce
lacked something found in the hull. Lack of something caused the

disease ben bern. A bntish scientist F. G Hopkins expenmentally prooved
that in adittion to carbohydrate, fats, proteins and minerals certain
missing factors were also needed 1o sustain healthy growth. In 1912,
Casmir Funk, Polish biochemist used the word ‘vitomine' (from Latin word
vita meaning life) tfor these missing factors. He thought all these factors
contained the amino group. However, the final ‘e’ was dropped after it
wa@s found that all these factors are not amine. SO the genenc ncme
these compounds became Vitlamin. Vitamins are accessory growth

factors.

Q18. Describe different types of vitamins

Ans: Types of Vitamins: There are two types of vitamins
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(a) Fat soluble vitamins:

A vitamin that dissolves in fat 1s caolled fat soluble vitamin.

Examples: Vitamin A,D.E and K,

Harmful effects to use excess amount of Vitamins:

Taking excess amounts of fat soluble vitamins may be harmful. For
instance, large excess of vitamin A can cause dry skin, imtabilitya and
feeling of pressure insisde head. Too much vitamin D can cause oain in

pones, hard depoesists In joints and kidneys, and weight |oss.

(b)Water soluble vitamins:

A vitamin that dissolves in water i1s called water soluble vitamin.
Example: For example, Vitamin B (complex) and C.

Note: Our body has limited capacity to store these vitamins. If taken in
excess they are readily excreted from the body. Water soluble vitamins

are not toxic even if taken in excess.

Society, Technology and Science

Color, Flavour and Fragrance:

Some natural products are cdded in prepared foods to enhance color,
flavour and fragrance. Many of such substances are extracted from fruits
ond other plant maternials. For instance vanilla, banana oil, grape
flovounng, cimond flavounng, strawberry flavouring, pineapple
flovouring etc. com syrup is used in greatest amounts as resins in many

food preparations.

A number of natural products are also added to the food to

prevent deficiency of diseases.
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Function of vitamin C:

Vitamin C is freqguently cdded to fruit juices ond flovoured dnnks o

prevent scurvy and elimingtion of Rickets.
Function of Vitamin A:

Vitamin A 1s added to margarnne to prevent night blindness.

Self-Assessment Exercise 13.6

1. Define vitamins.

2. |Is vitamin C soluble in fat or water?

3. Give examples of fat soluble vitamins.
Solution:
1. Define vitamins.

Vitamins are specific organic compounds which are requires by our
bodies to prevent specific diseases but cannot be produced by our

bodies.

2. Is vitamin C soluble in fat or water?
Vitamin C is soluble in water.

3. Give examples of fat soluble vitamins.

Vitamin A, D, E and K.

Q19. Give the sources and uses of vitamin A, B, C, D, Eand K

Ans: Sources, Uses of vitamins and diseases due to their deficiency:
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Milk, butter, fish, oils,
eggs, fresh green
vegetables

Deficiency

Nessecary for
symptoms

Eyes and skin
Dry skin

B (G group

of several

vitamins)

wWhole meagl bread. nce,

veast, liver, soy beans,

fresh green vegetables

Oranges, Lemons,
Tomatoes, fresh green
vegetables

Milk, butter, eggs. fish Bones, Teeth Rickets,

oils Osteomalacia

Whole meaol bread, nce, | Antioxidant Hemolysis of red

eggs. butter, fresh pblood cells,

green vegetobles streihty

Fresh green vegetables, | Clotting blood Hemomahge

Liver delayed blood
clotting

Science Titbits

Loss of vitamins:

Energy Skin diseases,

production in Toungue,
cells, nerves and | mflammation,
SKin anecmiq,

bleeding gums

Blood vessels, Scurvy

gums, healing

wOoungds,

preventing colds
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Some foods loose ther vitamin contents when they are cooked in eater
and then drained. The water soluble vitamins go down the drain with

water. For Examples. nce, pulses, beans, grams, peas efc.

Q20. What three elements are important in both proteins and carbohydrates?

Ans: Carbon, Hydrogen and Oxygen.

Q21. What five elements are primarily responsible for the makeup of DNA and
RNA?

Ans: The five "elements” are Carbon, Oxygen, Hydrogen, Nitfrogen and

Phosphorus.

Q22. Wirite structural formula of an amino acid containing four carbon atoms.

Ans:
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