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|
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Q.1

Ans:

17.1 IMPORTANCE OF BIOTECHNOLOGY

LONG QUESTIONS

What is meant by blotechnology’) Exnlain ht scepé and importance/ o bfiotezlulology.
(A.B) : ~ 11 (LHR2014, GRW 2016, 17, MTN 2015)
QR

Define b Qte( hioiogy and oz crihe'it mpcrtance (Understanding the Concept Q.1)
BLOTECHNOLOGY
2eri tion:

L [“Thiise-or living organisms in processes for the manufacture of useful products or for

services for mankind is called biotechnology”.

Fermentation and other such processes, which are based on the natural capabilities of
organism, are commonly considered as old biotechnology

Scope and Importance:

In recent years, biotechnology is growing as a separate science. It has attracted the attention
of many intellectuals from diverse fields like:

e Agriculture

e Medicine

e Microbiology

e Organic chemistry

The scope for biotechnology is so wide that it is difficult to recognize the limits. The
following are some areas of the application of biotechnology:

e Biotechnology in the field of medicine
e Biotechnology in the field of food and agriculture
e Biotechnology and environment
Biotechnology in the Field of Medicine:
In the field of medicine, biotechnologists have synthesized:
e Insulin
e Interferon (antiviral proteins)
e Vaccines A
e Antibodies = iR N
e Human Growth Hormone () B N
Enzymes: ' ' j
Various rm)m°s arz L,f,mq \mtnebiied icr rr.e'iv iriai as well as mdustrlal use.
GeneThtror:L ARRRIEAS
Gene terapy, (tlﬂitr’lE’"‘* through genes) has become important in recent years.

F: (,"',VJE iCivicuicine:

e | |

“/Biotechnology also proved much beneficial in forensic medicine.

Identification of Criminals:
The study of DNA helps in the identification of criminals.
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Biotechnology in the Field of Food and Agriculture:

Food Industry:

The following products are being produced by tising mic_roq_rgarn:shts.
Fermented foods (e.g. pickles; ogur:) ' :
Malted foods (e.g. puwiere: Tilk! armixtire of b nley wheat flour and whole milk)
e Vaxinui vitamins '

o Da;iy ph(dL'C\S

1%,

, V\/lng Ane beer.are produced in beverage industry.

b A,jln iuulture:

e Biotechnology has also revolutionized research activities in the area of agriculture.
Transgenic Organisms:
“The organisms with modified genetic set-up are called transgenic organisms”.
Transgenic Plants:
Transgenic plants are being developed in which desirable characteristics are present. For
example:

e More yields

e Resistance against diseases

e Resistant against insects

¢ Resistant against herbicides
Transgenic Animals:

e Transgenic goats, chickens, cows give more food and milk.

e Many animals like mice, goats, cows etc. have been made transgenic to get

medicines through their milk, blood or urine.

Biotechnology and Environment:
Biotechnology is also being used for dealing with environmental issues like:
Pollution control
Development of renewable sources for energy
Restoration of degraded lands

e Biodiversity conservation
Treatment of Sewage Water: _
Bacterial enzymes are used to treat sewage w=ater to purify— S\ [
Use of Microbes: I
Microbes are being developer 10 be med 7s:

e Bis msumdec Vv VAN

o Biztalitilirers HAEIEL \ i

o _Biuserisors (TR
Qtaey 2urncsts:,

NI r'=r.3c emicmicroorganisms are also used for:

e Recovery of metals

e Cleaning of spilled oils
Fears of Biotechnology:
Fears are also being expressed about the advantages in biotechnology in terms of release of
harmful organisms developed through recombinant DNA technology.
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Q.1

Ans:

Q.2

Ans: - [~
O R mntlicn:-
- “Genetic engineering is defined as, the artificial synthesis, modification, removal, addition

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q7

Ans:

Q8

Ans:

Q.9

IS
AT AN Huinan uses of microorganism in early 4000 BC for making:

17.1 SHORT QUESTIONS

Define biotechnology. (K.B) vy (GRY/ 1034
OR SN\ h - o
What is meant by biotechnology? - ' ' ' ~ .~ {GRW 2017)
Page no 242. ' =V R\RR VA )
Define genetic engineering? (K, 3Y AR (DG 2015, GRW 2013, 2015, 16, LHR 2017)
. R

What is g-?h?,'_iC __engjriee_’iﬂg-"'
| GENETIC ENGINEERING

and repair of the genetic material (DNA) is considered as modern biotechnology.”

Example:
Production of transgenic living organisms is through genetic engineering.
What do you know about continuous fermentation process? (K.B) GRW 2015
Page no 249.
When Human Genome Project was launched? (A.B)

HUMAN GENOME PROJECT
In 1990, the Human Genome Project was launched to map all the genes in human cell. The
complete map of human genome was published in 2002.
What are transgenic organisms? (K.B)

OR

What are the desired characteristics of transgenic plants? (LHR 2017)
Page no 243.
When sheep (Dolly) was produced by genetic engineering? (K.B)

PRODUCTION OF SHEEP (DOLLY)

In Scotland, in 1997, an embryologist lan Wilmut produced a sheep (Dolly) from the body
cell of an adult sheep.
What is old biotechnology? (U.B)

OLD BIOTECHNOLOGY
Fermentation and other such process, which are based on the natural capabilitias of )
organisms, are commonly considered as old blotechnology — P\
When genetic engineering was started? (K3 ~_ NN e A

GENETIE ENalNg I q : g

The work on genetic engineeririg stasi=d, itl 1844 When | t» s prov J tkat DNA carries the
genetic inforimiption. Scieriists isolated thé enzymas.of BiA synthesis and then prepared
DNA outsize, celis. in, 1C Ds, they mwbr\e able-te-cut and paste the DNA of organisms. In 1978,
scientists prenaruc hirhai msnm ‘byinserting the insulin gene in bacteria.
\/\/r.fe l1sey of ! *m"Os\rgamsm in early 4000 BC. (A.B)

| USES OF MICROORGANISM

e Wine
Vinegar
Cheese
Yogurt
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Q.10
Ans:

Q.11
Ans:

J Qla'_

AIiS:

Q.13
Ans:

Q.14
Ans:

10.

What is the other name of genetic engineering? (K.B)

THER NAME OF GENETIC ENGINEERIN -
The other name of genetic engineering is recombinant blotechnology dljied f its cor‘me ed g
modern biotechnology. )
How biotechnology has help us in i r.prowr g I”c 2N /n (.ﬂl”]&’]t’ ). B; A (LHR 2017)

Biotechnolony:is also beina used .0t oﬂahng w th env.rnn"lcn[al issues like:
o Poliution sexitrel
o Developmant ¢f ilerevebla souices for energy
e -Restaration of dec razed lands
| n Biodiversity conservation

fhat’is novel protein or mini food? (K.B) GRW 2017
Page no 258.
What is malted food. (K.B) GRW 2017
Page no 243.
Write any two applications of Fermentation. (U.B) LHR 2015
Page no 246.

17.1 MULTIPLE CHOICE QUESTIONS
Human have been making use of biotechnology since the discovery of (K.B)
(A) Farming (B) Fire extinction  (C) Human production (D) Fermentation
All of the following are major techniques in biotechnology, except; (K.B)
(A) Cross pollination (B) Cross breeding  (C) Fermentation (D) Pasteurization
When scientists prepared human insulin? (K.B)
(A) 1975 (B) 1976 (C) 1977 (D) 1978
All are old biotechnological products, produced by using microorganisms as early as
4000 BC, except; (K.B)

(A) Wine (B) Vinegar
(C) Cheese (D) Vaccines
Human growth hormone was synthesized from? (K.B)
(A) Fungi (B) Plants
(C) Bacteria (D) Animals
lan Wilmut was: (K.B)
(A) Pathologist (B) Palaeontologist ¢
(C) Embryologist (D) Physician__—~7 | | _
Insulin is effective against: (A B) A TV VAN Ao
(A\) Blood pressure L= B Heart iseases |
(C) Nervous 2isorders Y (C) 1 abetr‘c TiErlitus
The use Hf ) I/inc-ui aan.:mc in r{o\ee\s 10. thamanufacture of useful products: (K.B)
(A) Parasitoicgy, | | L L (B) Biotechnology
(C)-Phigrm 1cnhg/ Bl - (D) Drug abuse
| (Wt thewsrk on genetic engineering was started? (K.B) (LHR 2015)
L (AY'1941 (B) 1942
(C) 1943 (D) 1944
Human insulin was prepared from bacteria in (K.B)
(A) 1990 (B) 1978
(C) 1970 (D) 1984
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11.

12.

13.

s
LA
[

Q.1

Ans:

I T rles acid Organic acids

The complete map of human genome was published in: (K.B) ;
(LHR 2016, GRW 2013, S\=-2014, MTN2015)

(A) 2000 (B) 2002 _ -

(C) 2004 D) 2006 | [ (¢ :
What was the name of sheep nrodu: eo by In"\ Walr 1ut1 oy the )ody celi-ef-an adult sheep?
(K.B) |

(A) Dolly_ | !E~) Mencw

(C) Ethal._ ' Bj-Dhani

Sheep Ddlly, was'orpduced inf (IK.25"

(A\ 1993 % 0 . (B) 1995

WG 497 (D) 1999

{ ] Cﬂ( amsms Wlth modified genetic setup. (K.B)

(A) Transgenic organisms (B) Simple organisms
C) Hormone producing animals D) Breeding animals

17.2 FERMENTATION

LONG QUESTIONS

Define fermentation. What is carbohydrate fermentation? Explain its types. (K.B)
(LHR 2013, GRW 2013, 2014)

FERMENTATION
Definition:
“The process in which there is incomplete oxidation-reduction of glucose to release less
energy in the form of ATP is called fermentation”.
Explanation:
In 1857, Pasteur convinced the scientific community that all fermentations are the results
of microbial activity. He showed that fermentation is always accompanied by the
development of microorganisms.
There are many kinds of fermentation and each kind is a characteristic of microbial group.
Fermentations are classified in terms of the products formed.
One type of fermentation is carbohydrate fermentation.

CARBOHYDRATE FERMENTATION

The initial steps of carbohydrate fermentation

are identical to those of respiration. The — { @Iul‘os;"l-' 1
process begins with glycolysis, in which the \| — T\ ) ! _ 4\ YT
glucose, molecule is b'oL"en i twg \ pRe f

molecules.. (07 pyruv.: acia. /[ Different) || v

mICI’OOI’g:"‘"I Ais pr seeed] *he furfin n\&artlo..a a Pyruvic acid

in differerif vjgys, Wt el ult slin'tie formation of /l\’

‘/Jlln S pI’O'ZiU“ <4rgm pyruwc acid.

Ethanol OR Lactic OR Other

The two basic types of carbohydrate
fermentation are as follow:

e Alcoholic Fermentation (by yeast)

e Lactic Acid Fermentation (by bacteria)

Figure: Carbohydrate Fermentation and its Products
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Alcoholic Fermentation (By Yeast): :
This fermentation is carried out by many types of yeast such as Saccharomyues cersyi iime,
Mechanism: — ‘F_H',AT_:T;; e
In this process, carbon dioxide is removed .ron SV’ uvic al id IR all
The product i.e. acetaldehyrig! is thep: "ed-uCPd rc 5} hanoi’ rh@ '
carbon dioxide produced durmq this e men aticn caus2s-ne| Pocsond
rise of tkem ecd e N T \ A" Algoholic I _
=1 P | ! -_"\ = fermentation
Usage: | LR IERT.
Thlq prpCess 1‘ q J te |mn3| Lant and is used to produce: __
§ g Y -.m._ ||'-lI B_an - Pyruvic acid’
J |\ JI ‘e~ Beer -
A e Wine Lactic acid
. - .. fermentation
e Distilled spirits 4
Lactic Acid Fermentation (By Bacteria):
It is carried out by many bacterial species like: - |

e Streptococcus species
e Many Lactobacillus species
Mechanism:
In this process, pyruvic acid is reduced to lactic acid.

Usage:
It is quite important in dairy industry where it is used for:

e Souring milk
e Production of various types of cheese
Q.2  Describe fermentation in biotechnology. (K.B)

OR
Write a note on applications of fermentation (A.B) (LHR 2016)
Ans: FERMENTATION IN BIOTECHNLOGY
Definition:
“In biotechnology the term “fermentation” means the production of any product by the mass
culture of micro-organisms”. . e~ =\ ’.: -.’I \
APPLICATIONS OF FERMENTATION . [ ‘s [ FILD

In fermentation, maximum growth of an orr,ar"*lsm is, r\b*dﬁjﬂd *Er thla ‘)ridyp.tlun ,fi:-éswed
products of commercial value. rs diticrially, )n'y 1001 ar d “hey erage” products were
produced by using fermentat or I\:J i many[oy her Dmduc sie.n. mdu,»tl ial chemlcals are also
being produ(ec ) Vo o P

]

This can .:f~’mteq")rl-:_ed rn (0 r\/ o} g*-rc}ug,s — Pickles

a. Ferméntad Flods!| |

T, kn]dlust. ial! Droqucts
o ,J ] I'—*:rlﬂcnted Foods:
“ | ' " Fermentation often makes the food more nutritious,
more digestible and tastier. It also tends to preserve
the food, lowering the need for refrigeration. The
following groups are included in the fermented
foods.

Figure: Fermented Foods
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Formic
Acid

Cereal Products:

Bread is the commonest type of fermented cereal product. Wheat dr"ldn IS fermerii2 7 [
S.cerevisiae along with some lactic aC|d bacteria.

Dairy Products:
Cheese and yoqurt are |mpor.ar|r fariver t iti ar. pL UdUCLS

Cheese [ orma {[oTid

Cheese is'folrned wi: el) & nilik\nyotein is coagulated This happens when the acid produced
by iactiz atia L~altt,“’.a reacts with milk protein.

|4 Yodur Formation:

Yogurt is made from milk by different lactic acid bacteria.

Fruit and Vegetable Products:

Fermentation is usually used, along with salt and acid, to preserve:
e Pickle
e Fruits

e Vegetables

Beverage Products:

Beer is produced from cereal grains which have been malted, dried and ground into find
powder. Fermentation of the powder is done by yeast. This process breaks the glucose
present in powder into pyruvic acid and then into ethanol. Grapes can be directly
fermented by yeasts to wine.

Industrial Products:

The following are the important industrial products produced through the process of fermentation.

Vicroorganiss Used

Textile dyeing

Leather treatment (GRW 2013)
Electroplating (DGK 2015)
Rubber manufacture AN (T

Aspergillus

N |

o Usef ds solvert! ™~ N [ [ "z

Ethanol Saccharomyces =5 Proaudtion ohi'neua-:

Y Producuon of h'\\,crages

clyeai cll \

FART AN Al T{ 1Jseeas solvent

VLAY Production of plastics

Production of cosmetics (BWP 2015)
Production of soaps

Used in printing (GRW 2014)
Used as sweetener

Sarckaromyces

Acrylic
Acid

Bacillus Used in the production of plastics
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Q.3 What is a fermenter? Describe types of fermentation. What are the advantages of using L
fermenters? (A.B) (LHR 2016,17 GRW 2014, PQK 2015, B 701 15, ||
What is fermenter? What are two ! y|c es Qf er'nel'tc tmr carrled LUt |n o menters’)

(A.B) | ] (Undﬂrstandmg the Concept Q.2)

Ans: DA e 3\ I:E#P'\_Lz“l—*i
Definition: | | 1 | L L T

_SEgrmenter s _a'j(;e‘;ic"e that provides optimum environment to microorganisms to grow
N Ii'n"g'.c_ ahiGinass, so that they can interact with a substrate, forming the product”.
" Fermenter constitute the heat of any industrial fermentation process.
TYPES OF FERMENTATION
Fermentation is carried out in fermenters, in the following two ways.

e Batch Fermentation

e Continuous Fermentation

Batch Fermentation:

In this process, the tank of fermenter is filled with the raw materials to be fermented. The
temperature and pH for microbial fermentation is properly adjusted, and nutritive
supplements are added. All the material is steam sterilized, the pure culture of
microorganisms is added to fermenter from a separate vessel. Fermentation proceeds and
after the proper time the contents of fermenter are taken out. Fermenter is cleaned and the
process is repeated. Thus, fermentation is a discontinuous process divided into batches.

— %, | )
! .'\' .\..
Y

L}

L

Pressure
release valve
Putr; culinirs ( ) mzﬁgr\;h N Temperature and pH monitors
of bacteria S : 3
Nul.rlem.s - - Sample tube
Sterile air
Cooling water
( * > P Y
| [ { | w,
1 o / " i
Fooling Water a1 L
(! - L B | § h \tirrer
L ; | .. 1 -
P }Ilmcntftlon_p uuwl.s.. | T 1 .'._",_. '-__..-'._ -___'-.__.-"',']_'ap
} oA 1 "W and" = % \ i e
- ‘bictefiaicutiurh | s e
LR | '-__." e Products
oy J L A" Figure: A Batch Fermenter
) -._'.| )
QN l 5

Cowtrnuous Fermentation:

i

In this process, the substrate is added to fermenter continuously at a fixed rate. This

maintains the microorganisms in growth phase. Fermentation products are taken out

continuously.

The design and arrangements for continuous fermentation are more complex.
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) Raw . Antifoam Miton /Acid/base _“'F ___:l:_-x
X team o Q y 1 -_,-_— L1 [ '\-,l 1 .'. '|I
materials Nt or: g | OLO\\‘ ‘q QPressutpud?_gE \ AU
inoculant I -—.\"\_ __;_5.__-- =3 % | i ._:..__‘.\._-:___,-' L™ B
Sterile nutrient |~ j! - ._':'__"____.A ‘\’)-."—“1‘3._]‘ -I»I'F':Tigr;'.vas',c.'g:.l';"b;f-“
Me_u.um -—.I—fl--1 .-‘ ~ |.. 1 :. { |I'- | .H- -...-J'\._ - ) -
"ol lmpel 2 2 ke ae by . 1 Coli wiiter outlet
S A L 1)
L | oy el ' 'I :'—:.—»'- ha! = 5 — —'\Lf"":'[ probe
.-"' Y 'CO“"er‘:' -at P by - ;_ o 1~ Temperature probe
| ', '. 'Q\ﬂm I -—B
L1 i "_.Jacket F
Ly ¥ J:L T 1\ I_- ) - Coli(liﬂ\;/‘ater_,_{ Sparger
- -1-\. 140y ' o ~ .
A\ --\__-..J |-___ "\._.I a ,_] D bhoadts ™ Steam—e — = «— Compressed air
W N S A bioreactor il
e Harvest pipe
Figure: A Continuous Fermenter
Advantages:
The advantages of using fermenters are as follows:
Controlled Environment:
For each biotechnological process, the environment provided to the organisms must be
monitored and controlled. Such a controlled environment is provided by fermenters.
Controlling Different Factors:
A fermenter optimizes the growth of the organisms by controlling many factors like:
e Nutrients
e Oxygen
e Growth inhibitors
e pH
e Temperature e
:-r f.ﬂ 1
Capacity: - Py P
Lapacity: LN (1 Nk

A fermenter may hold several thousand liters of the |

growth medium. So, fermenters al?’ov.r the hrdc,uc,.tlu-n- |

of materials in bulk quantltms I\/!-dk,o'ave-(]mfbunt f-rb-;f
foIIowm@adqct n:«kf,Jﬁ‘ﬂ prddu»c\d |'n‘~:fefr%<,_mé\r’s
Medfogn'e;:‘- (3

\
l\.--"

Figure: Fermenters Used in Food and

Pharmaceutical Industry

‘&] u] ||nS llml \ '---5
b "‘-JHuman growth hormone
Proteins

Inexpensive Products:
This production proves much inexpensive.
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17.2 SHORT QUESTIONS

Q.1  How biotechnology has helped us in improving the enwronment’> (A _ LAt 0.7
Ans: Page no _ - N =
Q.2  What is continuous fermentatlon’? £ B) \ ' —~"1LHR 2016

Ans: Page no 249. - ]|
Q.3 Name organisms which ar¢ /involved \in aiconclic “fermentaiion and lactic acid
fermentation. (K-2) L Ve (GRW 2016)
Ans: Page no 24/ \ Vo -
Q.4  Drawq flowichert of ar bunydrate fermentation and its products. (A.B)
ARs; (770210 245.
J O 5 ' \What-are the advantages of fermented foods? (K.B)
Aiis: ADVANTAGES OF FERMENTED FOOD
Fermentation often makes the food:
e More nutritious
More digestible
Tastier
Preserve the food
Lowering the need for refrigeration

Q.6  What cereal products are produced by fermentation? (K.B) (LHR 2015)

Ans: Page no 248.

Q.7  What are fermented dairy products? (K.B) (LHR 2013, BWP 2014)
OR

How cheese and yogurt will formed?
Ans: Page no 248.
Q.8  Which beverage products produced by fermentations? (A.B)
Ans: Page no 247.
Q.9 Define fermenter. Give its types. (K.B) (LHR 2014, GRW 2016, BWP 2014, 2015, MTN 2015)
Ans: Page no 249.
Q.10 Write down the advantages of using fermenter. (U.B)
Ans: Page no 250.
Q.11 How fermentation is used to preserve vegetables? (A.B)

Ans: PRESERVATION VEGETABLE -
Fermentation is usually used along with salt and acid to preserve like: T
e Pickle N 34
e Fruits ) SN |
o Vegetables '_ A TV OV WA T
Q.12 Whatis contlnuous fermen*auon’> 'r\ B  ~ ALV VS ) (LHR 2016)

Ans: Page no 249 o~
Q.13 Write do¢ 'vr Lhe nses af qucefol (\'” - (GRW 2016)
Ans: Page g 248. 1\ |

Q.14 R e har! eS| Of my two industrial produced through the process of fermentation

> J I' Sy \Vir|te-names of any two industrial produced through the process of fermentation

N (A.B) GRW 20.
Ans: Page no 248.
Q.16 Write a note on alcoholic fermentation (K.B) (LHR 2016)

Ans: Page no 247.
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17.2 MULTIPLE CHOICE QUESTIONS

1. Fermentation is the result of microbial activity was proved by (K.B)-;
(A) R. Koch (B) A. Flemirg~ | |
(C) L. Pasteur DI (D)3 Viatscr.
2. Alcoholic fermentation is cerr ler’ ¢ it oy (AB) )
(A) Saccharen yehs cerev igide ™ | \._>\ Lactoizacillus bulgaricus
(C) Streptczotdus tHarrophil ug |\ e (D) Escherichia coli
3. Acetalilehiydelis'conivertza-i ethanol by (U.B)
] [EA) Foxidation (B) Carboxylation
' J | (CyReduction (D) dehydration
' 4. During anaerobic respiration pyruvic acid is reduced to (U.B)
(A) CO, + H,0O (B) Lactic acid
(C) Ethanol (D) BothB & C
5. Pasteur convinced the scientific community that all fermentations are the results of
microbial activity in: (K.B)
(A) 1851 (B) 1853
(C) 1855 (D) 1857
6. To preserve fruits, vegetables and pickles, we add: (A.B) (LHR 2014)
(A) Water and yogurt (B) Salt and acid
(C) Flour and salt (D) Onion and garlic
7. Microorganisms used in the manufacture of formic acid: (K.B)
(A) Aspergillus (B) Saccharomyces
(C) Bacillus (D) Virus
8. Microorganisms used in the manufacture of ethanol: (K.B)
(A) Aspergillus (B) Saccharomyces
(C) Bacillus (D) Rhizopus
9. Microorganisms used in the manufacture of glycerol: (A.B)
(A) Aspergillus (B) Saccharomyces
(C) Bacillus (D) Spirogyra
10. Microorganisms used in the manufacture of acrylic acid: (A F‘)‘ \ | ~
(A) Aspergillus \B) Sacclard: m Ces | - }
(C) Bacillus \ = /) Volvex |
11.  Chemical used as sweetpner (i< B) 1RBR e
(A) Fornticlazic "~ | \ (BjEthanol
(C) Glyceroi, | W4 4y L L (D) Acrylic acid
12. Chenlizal Ushd m'|e<'ti Ser treatment (K.B)
o ,(L\h r‘o\nu: geid (B) Ethanol
J ' (C) Glycerol (D) Acrylic acid
—13. Yogurt is made from milk by different lactic acid: (A.B)
(A) Yeast (B) Bacteria
(C) Fungi (D) Algae
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14.

15.

16.

J -'|_7I .
18.

19.

20.

Fermentation is usually used, along with and acid to preserve pickle, fruits_,
and vegetables. (A.B) (1R 2514)
(A) Carbonic feed (B) Salt : AN N
(C) Lime . WD, Qil '
Fermentation makes food (iU'B) ~ \ .
(A) More Nutritious & digestibiz (B) Iiore-Tastiar & presarve able
(C) Lowseiriing the nacd-ier refiigerador, | (D)4l 0T these
Cheese isicrmed by milk (£.3) '
(A) Fat emulsification | ) (B) Proteins coagulation
&) Caubohyarate Feyarolysis (D) Demineralization
| [T ‘glycolysis, the glucose molecule is broken down into two molecules of: (U.B)(GRW 2014, SWL 2015)
(A) Acetic acid (B) Lactic acid
(C) Pyruvic acid (D) Formic acid
When milk protein is coagulated, what is formed? (A.B)
(A) Yogurt (B) Cheese
(C) Alcohol (D) Wine
Which product is used in the production of soap? (K.B) (GRW 2017)
(A) Glycerol (B) Formic acid
(C) Sulphuric acid (D) Acrylic acid
Alcoholic fermentation is processed by: (U.B) (LHR 2016)
(A) Virus (B) Bacteria

iCi Funii fDi AIEae

Q.1
Ans:

LONG QUESTIONS

What is genetic engineering? What are its objectives? (A.B)(GRW 2017, BWP 2014, MTN 2015)
GENETIC ENGINEERING

Definition:

“Genetic engineering or recombinant DNA technology involves the artificial synthesis,

modification, removal, addition and repair of the genetic material (DNA)”.

Explanation:

Genetic engineering developed in the mid-1970s when it became possible to cut DNA and

to transfer particular pieces of DNA from one type of organism into another. As a result, the .

characteristics of the host organism could be changed. If host organism is— &~ [

microorganism such as a bacterium, the transferred DNA is multiptiod mariy tinies’ay the | |

microorganism multiplies. Consequently, it_is p035|ble to- ubmﬁ r1lt‘llc.m i ceniss or-a

specific DNA inside a bacterlal ceII _ \ A

The important objectives of\g genr tae ‘nm e =rmg ore ﬂs fchm /s

Gene Ther '-m_\L :

Isolation =4 pcrtlc Jiar) g e r ﬁar\aF algerie for various purposes such as gene therapy
RNA and\Picteirs:

Lri de tion (f par L"‘Ulal RNA and protein molecules

Erd el w tion-gf Enzyme:

BENITS™ provement in the production of enzymes, drugs and commercially important organic
chemicals

Plant Varieties:

Production of varieties of plants having particular desirable characteristics
Treatment Purposes:

Treatment of genetic defects in higher organisms
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Q.2

Ans:

AN _-

Describe achievements of genetic engineering. (A.B) (BWP 2014, DGK 2015) .
OR T

Describe the achievements of genetic englneerlng in medicine.-agric umrﬁr and | |

environment. (A.B) N \ an lerst: mdwgn W Coacept Q.3)

Various achlevements of genﬁtn my nenr nr| are an f.)lf:)ws

Preparatieri o: Insulin: /

Human ‘issulin (gesa wes nan,‘nn d inte-Dacteria. The genetically modified bacteria
became alile'ty synthesizz | \ndulizi. Diabetics are now receiving this insulin.

| > Plasmids

| W r - Q‘“an cg// Bacterium
(: :L— Isolated

N
% Chromosomes
‘ Plasmid

Piece of @— Plasmid cut
a Chromosome
‘ Gene attached with

Gene of P]asmld
Insulin isolated + (Recombinant DNA)

Bacteria
to take up
Recombinant DNA

Genetically Modified
Bacterium

L
\ Production ,. | s RS

- ofmsﬂm AT RN N 1Y

Reproduction
in bacteria

Flgure Produ! l‘ﬂ‘i L'gwl_ln_fj()_ugh Geneli _(an-inéer;nnl

.-'
Pregarak rm of HUman Crow th Hﬁgo e
In 1977 on E. u.'ll bac e wm was created that was capable of synthesizing the human
orewir harméne.

| Pwh-nla i of Thymosin:
“-The hormone thymosin which may prove effective against brain and lung cancer has been

produced by genetically modified microorganisms.

Preparation of Beta-endorphin:

Beta-endorphin, a pain Killer produced by the brain, has also been produced by genetic
engineering techniques.
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Preparation of VVaccines:

Genetic engineers produced a safe vaccine against the foot and mouth-disease {3, \nrgl-._ A

disease in cattle, goats and deer). Slmllarly many vaccmes hn‘m teﬁrz p-ooucec auo.mo '
human diseases such as hepatitis B. ' o NN

Preparation of Interferons: ' ' ' '

Interferons are anti-viral pLote' prod J'C'Qd ‘oy Cﬂlh nferff-d w~th viruses. In 1980
interferonwasnroduced.a-the gnne*tlcah} n; oculfr°d mitiruorganisms, for the first time.
Preparatioh of) LJrUl’JnclbL‘ W

The enzyme umkmose ‘which is-used to dlssolve blood clots, has been produced by
qermt C ally mwd f.na n"'roorgamsms

-
A

IIt has Decome possible to modlfy the genes in the human egg cell. This can lead to the
~ elimination of inherited diseases like hemophilia.

Cure of Blood Diseases:

Genetic engineering techniques can also be used to cure blood diseases like thalassemia and

sickle-cell anemia, which result from defects in single genes. Normal genes could be

transferred into the bone marrow.

Nitrogen Fixation:

Genetic engineers have developed plants that can fix nitrogen directly from the atmosphere.

Such plants need less fertilizers.

Fiaure: Some Medicine Produced by Genetic Enaineers

Q.3  Describe basic steps of genetic engineering. (K.B) (LHR 2017, DGK 2014, SWL 2015)
(Understanding the Concept Q.4)
OR
What basic steps a genetic engineer adopts during the manipulation of genes? (K.B)
Ans: BASIC STEPS OF GENETIC ENGINEERIN —
Definition: SN (8))
“Genetic engineering or recombinant DNA_ technologv pﬂvsﬁ 7es |h<' ;3 fﬁc"-al \SyAESs,
modification, removal, addition and repair of' the genelicimater] jal’ (DN Wl L0
BASIC STFPS GEENETIC FI"!&,LFEPH,_Q o
The following basic steps are iri; /q |V.3d ||I ;e 1e |c °ﬂg rweer'l R
1. Isolation-uf *hu Gere-of Inunfe 1
In the firsi-siep, \ths qene ic engi‘r \\wﬁ Jntmes the gene of interest in a donor organism.
Special erizyraey, ! called T‘EST"“I\,iiOI’l endonucleases, are used to cut the identified gene from
e m!al DINA\ bf Hanor organism.

(T b J .M'a. iDitvithe Gene into a Vector:

,J | %A Vector is selected for the transfer of the isolated gene of interest to the host cell. The
vector may be a plasmid (the extra-chromosomal DNA present in many bacteria) or a
bacteriophage. The gene of interest is attached with the vector DNA by using endonuclease
(breaking enzymes) and ligase (Joining enzymes). The vector DNA and the attached gene of
interest are collectively called recombinant DNA.
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3.

el

Ans: -

Q.2
Ans:

Q.3
Ans

Q4
Ans:

Q5

Ans:

Q.6
Ans:

Q.7
Ans:

Q8

Ans:
Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12

l—r\“

e} 1

Ans:

Q.14
Ans:

Transfer of Recombinant DNA: ;
Recombinant DNA is transferred to the target host. In this way, h&st orgarisin.is
transformed into a genetically modified organlsm (GMO) e [ '
Growth of the GMO: ' | | [ ¢ '

The GMO are provided suitahle cu It re F"dllll’] tor grawih to glve s n.ubh copies of the
gene of interest as needed. ' -

Expressici ht the Gene: A :

The GMQ-chntzains the hend of |nu= ekt ad manufactures the desired product, which is
isolated fron Luiturs me"jlum

7.3 SHORT QUESTIONS

- Dﬁf nu giycolysis. (K.B) LHR -2017
Page no 246.
Define genetic engineering. (K.B) LHR -2017
Page no 253.
Write two benefits of the use of fermenter. (K.B) GRW -2015
Page no 249.
Write two objectives of genetic engineering. (U.B)
Page no 253.
Define Vector. (K.B) (GRW 2015)

OR

What is vector in genetic engineering? (LHR 2016)
Page no .

Name the bacterium which is used to prepare human growth hormone. (K.B)
Page no 254.

Write use of hormone thymosin. (A.B) (DGK 2015)

Page no 254.

What is beta-endorphin? (A.B) (DGK 2015, LHR 2016)

OR

What is the function of beta-endorphin?

Page no 254. — T

What are Interferon’s? (K.B) ik 2015, St dods) |

Page no 255. OV A NN | (o \o=

Write the use of enzyme urn"lnase’> (A B‘ RN BIRRR A (L‘i—.R’ 5615, SWL 2015)

Page no 255. vy ' b AW~

Name t}‘e g_heascs Wh*(‘“ car be cur\d ny qer.wc engmeermg (K. B) (LHR 2015)

Page no 276! | ARER

Whiat 1 recomb. .art UNA’7 (K B) (LHR 2017)
,.Fab=*u)zbb

What is meant by gene therapy? (K.B) (LHR 2016)

Page no 241.

Describe any two achievements of genetic engineering. (K.B) (GRW 2017)

Page no 254.
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1. Gene of interest is excised by (A.B) ¢
(A) Restriction endonuclease (R) Exonuclease—
(C) Ligase \D ny Ieas'o.
2. Recombinant DNA is (U.B] )
(A) Gene of interest + Donor'genome (E) Hna ._)N A Plasml 1
(C) Vector iZNA +Fiazmid o (L)) \ector DNA + Gene of interest
3. Which ofthe foHowmg canite ysed-as motechnologlcal vector (A.B)
(A) Plasmid | \ (B) Bacteriophage
1G] Mrus. | (D) Either of these
15 b Anartiviral protein is: (K.B) (DGK 2014)
~(A) Insulin (B) Thymaosin
(C) HGH (D) Interferon
5. Insulinis a: (K.B)
(A) Hormone (B) Antiseptic
(C) Antifungal (D) Sedative
6. The enzymes that are used to cut the identified gene from the DNA of donor organism:
(A.B) (LHR 2013)
(A) Restriction endonucleases (B) Ligases
(C) Lipases (D) Amylases
7. Diabetes is cured by: (K.B)
(A) Human Growth Hormone (B) Insulin
(C) Glucagon (D) Parathormone
8. A painkiller produced by brain: (U.B) (BWP 2014)
(A) Thymosin (B) Beta-endorphin
(C) Insulin (D) Human Growth Hormone
9. Beta endorphin, a pain killer, is produced by (A.B)
(A) Liver (B) Kidney
(C) Brain (D) Pancreas
10.  How many sheep brains are required to produce 5 mg human growth hormone:(K.B)
(A) 10,000 (B) 1,000
(C) 100,000 (D) 500,000 —
11. Genetic engineers have developed plants that can fix directly from-the " |
atmosphere such plants need less fertilizers. (K.B) I T 3N
(A) Carbon (8) Nitrogen ", | | 7
(C) Nitrous oxide = (D) Gaben L T L [
12. Interferon was produced in Lhe nn*.c fically, madit ied mu:fovrgarlcm for first time in:
(KB) R Y VAR -
(A)1981_J\ |\ " . \ (P j L982
(C) 1980 | L =" (D)1992
13. E.calirbag teriurh! V\a‘. Vreated that was capable of synthesizing the human growth
nefrinnsin IKB)
| (A)1875 (B) 1976
(C) 1977 (D) 1981
14. are used to cut the identified gene from the total DNA of donor organism.
(K.B)
(A) Ligase (B) Endonucleases

17.3 MULTIPLE CHOICE QUESTIONS

(C) Restriction endonucleases

(D) Urokinase
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15. Genetic engineering technique can also be used to cure: (A.B)

(A) Blood pressure diseases (B) Blood diseases
(C) Respiratory disease (D) Heart diseases . — [

16.  The enzyme which are used to dissolve bloudiclots is=(iJ8), " * | [ « (GRWW 2017)
(A) Beta-endorphin . B3)khymnsir '
(C) Urokinase ' (D) ritelferon -

17.  The horW) 16! which_siiany, prove ‘effectiveé ggainst brain and lung cancer which is
produced-iy geret!;allw mcaifisd orcavisii:  (U.B) (GRW 2016)
(A) Insulin _ ' ' (B) Thymosin
(Y igase) (D) Urokinase

R NSO 17.4 SINGLE-CELL PROTEIN

Q.1  Write a note on single-cell proteln. (K.B) (GRW 2015)
OR
What is single-cell proteins describe their importance. (K.B) (Understanding the Concept Q.5)
Ans: SINGLE-CELL PROTEIN
Definition:

“The process in which the protein content extracted from pure or mixed cultures of algae,
yeasts, fungi or bacteria, is called single-cell protein (SCP)”.

Explanation:

e It is known as single-cell protein because the microorganisms are used as producers

are unicellular or filamentous individuals.

e The microorganisms are grown in fermenters where they produce a high yield of

protein.

e This technique was introduced by Prof. Scrimshow of Massachusetts Institute of

Technology.
Substrates:
For the production of single-cell proteins, the microorganisms are grown in fermenters.
These microorganisms utilize a variety of substrates like:

e Agricultural wastes

e Industrial wastes — (V[

o Natural gas like methane MV T BN (o o=
Growth of Microorganisms:-, ) ' VAN [~
Microorganisms grow very 'vigoy 0J»|y ana prc Uuw ah GP yieid of protein. The protein
content p.u'i Iced by-microoigan; sr*K alen K& iown asnovel protein or minifood.

Need of (59 PL
Due to over: populaﬂun tm world is facing the problem of food shortage. In future, the
-, (sanyventioralleoricaitural methods might not be able to provide a sufficient supply of food
A J'I' NN (esrecialiy proteins). For a better management of food shortage problems (in humans and
domestic animals), the use of microbes as the producers of single-cell proteins has been
successful on experimental basis.
Substitute Food:
Scientist and food technologists believe that single-cell proteins will substitute the other
protein-rich foods in human and animal feeds.
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

ADVANTAGES
All scientists recognize the significance of the production of smgle -cell protf ns,
High Yield of Protein: - b

The microorganisms grow very wgomasly ar d produce I hluh yizld,

It has been calculated that 50 kdoc rarm i yea a5t i Odiicesiatiout 75 ) thns o protein within 24 hours.
Algae grewir: in ponde prouuie '2C:. tons ' (dry J\/elghL, of proteln per acre/year. This yield of
protein isii0- 5 fimés highzr [far; sayteans and 20-50 times higher than corn.

High v itamin C)ntent,

) WhEn sinYie- =cell proteins are produced by using yeasts, the products also contain high
~vitamin content.

Industrial Wastes:

In the production of single- cell proteins, industrial wastes are used as raw materials for
microorganisms. It helps in controlling pollution.

Essential Amino Acids:

The use of single-cell proteins has good prospects in future because they contain all essential
amino acids.

Seasonal Variations:

The production of single-cell proteins is independent of seasonal variations.

Limited Land Area:

SCP is gaining popularity day by day because it requires limited land area for production.

17.4 SHORT QUESTIONS

Define single-cell protein. (K.B) (GRW 2013, 16, DGK 2014, SWL 2015, LHR 2016)
OR

What is meant by single-cell protein? (LHR 2016)

Page no 258.

What is mini food? (K.B) P

Page no 258. Y )

What is the contribution of Prof S:'. msho w4 ( NEeRRNTAN L0

The con< \rt of_s,-n“}e -Celli pow{ (3 \Uab mtroduced by Prof. Scrimshow of
Massachusetts n:_tlt_Jta cf iechhoiogys
Whatygre the advantages of single-cell protein? (A.B)

o [Pabpio 058
“~Name microorganisms which are used in single-cell protein. (K.B)

Page no 258.
How the microorganisms produce cell protein? (A.B) (LHR 2017)
Page no 258.
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17.4 MULTIPLE CHOICE QUESTIONS

How much yeast is required to prodtice 250 tonsof piidteirrin'one day? (KB

1%,

(A) 20 kg [ AB) RO Ky !
(©40kg )" | SO AL myeokg
The techr-iq e c.]‘-sir.uj,‘e-':éll ;5'.'aleih wés introduced by: (K.B)
(A e Robere | (B) Prof. Hudgson
(C) Prof. Scrimshow (D) Prof. Hook
How much protein (dry weight) per acre per year is produced by algae grown in ponds?
(K.B)
(A) 20 tons (B) 25 tons
(C) 30 tons (D) 35 tons

Microorganism grow very vigorously and produce a high yield of protein. The protein

content produced by microorganism is: (K.B)

(A) Novel protein (B) Mini food

(C) Single cell protein (D) All of these

It is known as single-cell protein because the microorganism used as producers are:
(U.B)

(A) Unicellular (B) Filamentous individual

(C) Algae (D) Both Aand B

Single cell protein can be obtained from: (K.B) (LHR 2017}
(A) Insect (B) Cow <\ p “

(C) Bird ~  Dhamad | 0 N LEA
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MULTIPLE GHOIEERYES THD ’IB

174 4MPORTANCE OF BIOTECHNOLOGY

1 2 5
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17. 2 FERMENTATION

1 2 3 D Bl D il B
S B 9 lO C gy C pva A mK
KN D iGN B 17 C ptj B R A A C

17.3 GENETIC ENGINEERING

1‘ 2‘ 3 B H A I A
8‘ 9‘ 10 DHB r-___
15‘ 16‘ 17 B j

ﬂm&m
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Ans:

Ans:

3.

I L FormlcaC|d

REVIEW QUESTIONS x
MULTIPLE CHOICE QUESTIONSY

Find the correct match fornz fernieatation prodict and the organism involved. (K.B)
(a) Formic acid — Saccharomyces 1 \(b) Etnariol.--Saccharomytes

(c) Etharigl-'Asezrgillus (dy"Glycerol - Aspergillus

Which orie isINOT arl opjzclive-of genetic engineering? (U.B)

£2)Fro luction 'pficheise-and yogurt by lactic acid bacteria

(@7 [$oladorrof a particular gene or part of a gene

(c) Production of RNA and protein molecules

(d) Correction of genetic defects in higher organisms

Which of these is an antiviral protein? (K.B)

(a) Urokinase (b) Thymosin
(c) Insulin (d) Interferon
The first step in genetic engineering is; (K.B)

(a) Growth of the genetically modified organism

(b) Transfer of the Recombinant DNA into the host organism
(c) Isolation of the gene of interest

(d) Insertion of a gene into a vector

ANSWER KEY
1 0N 2 BV sl 4

SHORT QUESTIONS
How would you define fermentation with reference to biotechnology? (U.B)
FERMENTATION
Definition:
“In biotechnology the term “fermentatlon means the production of any product by the mass
culture of micro-organisms”.

Name any two industrial products made by fermentatlon Alzo des iie thelr| uaeu.ar.' LE

industry. (K.B) - AR o \@s R 2016)
INDUSTRI AL P Ol)uJCT \ * —
The industrial products made by feimiznialion are s iolows:

mmm

Textile dyeing

Leather treatment
Electroplating

Rubber manufacture
Used as solvent
Production of vinegar

e Production of beverages.
What are the products of the two types of carbohydrates fermentation? (K.B)

==t L i ]

Ethanol
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Ans: CARBOHYDRATES FERMENTATION

Glucose | - 14,

r__m__'—

1 | [+, Frnec acid |

NS /l\.

acid Organic acids

Figure: Carbohydrate Fermentation and its Products

4. Give an example how biotechnology is helping for the better environment. (K.B)
Ans: BIOTECHNOLOGY AND ENVIRONMENT
Biotechnology is also being used for dealing with environmental issues like:
e Pollution control
e Development of renewable sources for energy
e Restoration of degraded lands
e Biodiversity conservation
5. %n bi;)technology, what is meant by Genetically Modified Organism (GMQO)? How is it made?
U.B
Ans: GMO
Definition:
“The organism in which DNA (gene) from some other organism has been transferred is called
Genetically Modified Organism (GMO)”.
Example:
Bacterium with human insulin gene is an example of Genetically Modified Organism (GMO).
Transfer of Recombinant DNA into Host Organism:

Recombinant DNA is transferred to the target host. In this way, host organism is transformed
into a genetically modified organism (GMO).

UNDERSTANDING THE CONCEPT

1. Define biotechnology and describe its |mpr. tance. (LLB) "\ N 3 | e —
Ans: See LQ.1 (Topic 17.1) - - ™
What is a fermenter? Whai a! e ﬂm o, types P ferme nat on r*arI igd out in fermenters?

(KB) WY
Ans:  See LQ.Z(¥cpicd “’?) \
3. Describe | tng A3 he\emenh af - 9cnet|c englneerlng in medicine, agriculture and

envirginment. | (A B)

_Ans; L!_: 2TahedT. 3)

K J N 'W. at-vasic steps a genetic engineer adopts during the manipulation of genes? (A.B)
o | Ans: T See LQ.3 (Topic 17.3)

5. What are single-cell proteins? Describe their importance. (A.B)

Ans: See LQ.1 (Topic 17.4)
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Biotechnology

Ni2eke: 2%
.:ark thie\omrese
(6x1=6)

(5%2=10)

(5+4=9)

SELF TEST
Time: 40 min ]
Q.1  Four possible answers A, B, C and D to each question—ar3 gi\.er..,
answer. '
1. Insulin is effective against:{Ki.B)
(A) Bloog-niessure VWL B Heartdiseases
(C) Nervag Uispiders, | | || | “_>'— (D) Diabetes mellitus
2. Sheer )0I‘y'&‘a§ predaced in: (K.B)
TN (A)1293- (B) 1995
(C) 1997 (D) 1999
3. Microorganisms used in the manufacture of glycerol: (K.B)
(A) Aspergillus (B) Saccharomyces
(C) Bacillus (D) Spirogyra
4. A painkiller produced by brain: (A.B)
(A) Thymosin (B) Beta-endorphin
(C) Insulin (D) Human growth hormone
5. The technique of single-cell protein was introduced by: (K.B)
(A) Prof. Robert (B) Prof. Hudgson
(C) Prof. Scrimshow (D) Prof. Hook
6. How much protein (dry weight) per acre per year is produced by algae grown in ponds?
(A.B)
(A) 20 tons (B) 25 tons
(C) 30 tons (D) 35 tons
Q.2  Give short answers to following questions.
Q) What is advantage of single-cell protein? (A.B)
(i)  What are mini food? (K.B)
(iii)  What are beta-endorphin? (K.B) -
(iv)  Define fermenter? Give its types n arnes. (KB | (7
(V) What is human genome pl’Ojef‘t (« o\ _ [ ()
Q.3 Answer the rOl'ICVVus] qmst an an\algfau
(@) What is g feimenter?! I:eecr bz types of fermentation. What are the advantages of using
"I’TP]GI’S’(’\B‘ T
_ J \!u V\:hit i> genetic engineering? What are its objectives? (A.B)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

students.
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