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I. PREFACE

PAC Programme, “Optimum Use of Science Lab for Science Faculty of

SCERTs and DIETs of Tamil Nadu and Puducherry - Application of
Science Concepts in Life Oriented Situations”

A Science laboratory (informally called a Science lab) is a facility that 
provides controlled conditions in which scientific or technological research, 
experiments, and measurement are performed. Generally, science laboratories are 
found in colleges and universities, in industry, military facilities, and even aboard 
ships and spacecraft. But in very few schools the lab facilities are available. Even 
if it is available the use of it is not optimum in school levels.

Therefore, it is felt necessary to train the Science faculty on the optimum 
use of science lab at Secondary schools. It is also intended to impart the 
application of different science concepts in daily life oriented situations.

OBJECTIVES
1. To familiarize various techniques in lab Labs.
2. To train the Science faculty of SCERT & DIETs of Tamil Nadu and

Puducherry on the application of science concepts in daily life situations.

METHODOLOGY:
In order to achieve the above mentioned objectives, it was planned and 

carried out through demonstration and Hands-on and minds-on experiences.
The exact requirement on the optimum use of science lab for the Tamil 

Nadu and Puducherry states were assessed by corresponding to the 
SCERT/DIETs of the state/UT. Accordingly, the required training set-up of 
Science lab was designed through workshop mode and training the Science 
faculty in different laboratories.

The training for 5 days was conducted for Science faculty of 

SCERT/DIETs of Tamil Nadu and Puducherry (32+4 =36, one from each DIET) 

bydemonstration and Hands-on and minds-on experiences in laboratories of 

Physics, Chemistry and Biology (Zoology and Botany).

Dr. Vareishang Tangpu 
Academic Programme Coordinator&

Assistant Professor in Zoology
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RESOURCE PERSONS (TEAM MEMBERS)
<________________________________________________________________________________________ !

1. Prof. V.G. Gopal
2. Prof. V.V.Anand
3. Prof. Manjula P.Rao
4. Prof. C. Padmaja
5. Dr. M.S.Srimathi
6. Dr. P. Tamilselvan
7. Dr. Raman Namboodiri
8. Santosh Kumar
9. Dr. Vareishang Tangpu
10. Dr. B. Sannappa
11. Dr. S.S.Malini

TRAINING PROGRAMME ACTIVITIES
Sl. No. Activities Conducted Organized Dates

1. Planning Meeting May-June 2016
2. Preparation and design of Science

Lab.
August - October 2016

3. Training Programme 28th Nov. 2016 - 2nd Dec. 2017
40 Report writing January - March 2017

REGIONAL INSTITUTE OF EDUCATION, MYSORE
Optimum Use of Science Lab for Science Faculty of SCERTs and

DIETs of Tamil Nadu and Puducherry
Application of Science Concepts in Life Oriented Situtations

From November 28th to December 2nd 2016
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TRAINING SC HEDULE
\ J

PAC Programme, “Optimum Use of Science Lab for Science Faculty of
SCERTs and DIETs of Tamil Nadu and Puducherry - Application of

Science Concepts in Life Oriented Situations”
Venue: Science Laboratories of Physics, Chemistry, Botany and Zoology, RIE
Date: November 28th - December 2nd, 2016

DATE\TIME 9:30 - 11:00 11:20 - 12:50 12:50 - 
2.00

2:00 - 
3:30

3:45 - 5:15

28/11/2016 Registration/
Inauguration

Recent Trends in 
Science Teaching:

AH Hall:
Prof. Manjula P. Rao

LUNCH
BREAK

PHYSICS LAB:
Dr. Raman 

Namboodiri CK

29/11/2016 CHEMISTRY LAB:
Dr. MS Srimathi

BIOLOGY LAB 
(Botany):

Prof. VV Anand/ Prof.
GV Gopal

30/11/2016 PHYSICS LAB:
Santosh Kumar

CHEMISTRY LAB:
Dr. P Tamilselvan

1/12/2016 BIOLOGY LAB (Zoology):
Prof. C. Padmaja/ Dr. V.
Tangpu/Dr.Guruprasad

FIELD STUDY:
Dr. V. Tangpu

2/12/2016 Sericulture
Practices

Dr. B.
Sannappa

Genetic Disorders
Dr. S.S.Malini

Feedback
Session

Valedictory

TEA-BREAK: 11:00 - 11:20 AM & 3:30 - 3:45 PM

Dr. Vareishang Tangpu 
Academic Programme Coordinator&

Assistant Professor in Zoology
Copy to:

1. Resource Persons
2. Principal Office
3. Head, DESM/DEE/
4. PAC File copy
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II. CHEMISTRY LAB SESSION - I

Dr. M.S. Srimathi, Associate Professor in Chemistry, RIE, Mysuru

OBJECTIVES:
1. To familiarize the participants to microscale chemistry techniques

2. To initiate the DIET and SCERT faculty to purchase Science kits and

Microscale Chemistry Laboratory in their respective laboratories.

3. To integrate laboratory experiences with the content and classroom

teaching.

The session began with the introducing the Microscale Chemistry 

Laboratory (MSCL) and Secondary Science Kit developed by NCERT. The 

components of the Kit were displayed and their uses in the lab were explained.

They include the following:

1. Conical flask
2. Standard flask
3. Funnel
4. Test tubes
5. Test tube stand
6. Graduated droppers
7. Pipettes
8. Microburettes
9. Syringes
10. W tube
11. Well plate
12. Aluminum blocks for melting point, boiling point determination
13. Chromatographic chamber
14. Suction pump
15. Thermoware
16. pH paper strips
17. Litmus papers (blue and red)
18. Stock
19. Iodine paper
20. Metal strips

9
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The participants were given on idea that any useful glassware or apparatus 

needed for the lab exercise can become an additional component for the kit.

EXPERIMENT 1: TO FIND OUT THE PH VALUE OF COMMON 

HOUSE HOLD DAILY LIFE MATERIALS

Requirements: Well plate, droppers, acids like HCl, vinegar, tartaric acid, lemon 

juice, fruit juices, baking soda, washing soda, soap solution, cleaning liquid used 

in house, glass cleaning liquid, milk, pH paper strips, phenolphthalein indicators, 

methyl orange indicators, litmus papers (blue and red).

A, C, E & G = Phenolphthalein 
B, D, F & H = Methyl orange

In column wells 1 - 12, the above mentioned sample solutions are placed

(3-4 drops each). In each row, the indicator solutions are placed. Based on the 

colour developed, conclusions are made whether the common household items 

are acidic or basic or neutral.

Advantages:

1. 96 well plates can accommodate 96 samples at a time.

2. The experiment is less time consuming.

3. Since only a few drops of sample/indicators are used, the method is 

economic.

4. Disposal is easy,

10
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EXPERIMENT 2: GAS EVOLUTION EXPERIMENT
Requirements: W-tube, Sodium carbonate, dil. HCl, lime water, Conc. H2SO4, 

NaCl, Litmus solutions (blue & red), aq. ammonia, glass rod.

Activity a) Evolution of CO2 gas

In one arm of the W-tube, a pinch of Sodium carbonate solid is taken. 

Few drops of dil. HCl are added. Effervescence (release of CO2) gas is noticed. 

The gas is passed through lime water (4-5 drops) taken in the second arm of the 

W-tube. Lime water turns milky (formation of Calcium carbonate).

Activity b)Evolution of HCl gas

Fig.3: Evolution of HCl gas

In one arm of the W-tube, a pinch of Sodium carbonate solid is taken. 

Few drops of Conc.H2SO4 are added. HCl gas evolved is tested by holding a glass 

rod dipped in aq. ammonia. Production of dense white fumes (of ammonium

11
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chloride) is observed. In the second arm, acidic nature of HCl gas is tested using 

litmus solution.

Advantages:

1. The gas evolution experiment can be conveniently done even in class 

room using simple apparatus.

2. It is safe because a small amount of gas is evolved but tests can be done 

satisfactorily.

3. It is suitable for classroom as a group work.

EXPERIMENT 3: THERMO-CHEMISTRY WORK:
FINDING THE ENTHALPY OF NEUTRALIZATION OF ACIDS AND

BASES

Requirements:
Thermoware/flask, pipette, 1/10oC Thermometer, glass stirrer, NaOH 1M, HCl 

1M, Acetic acid 1M, Aq. Ammonia 1 M, beakers, hot water.

Steps:

1. Water equivalent of the calorimeter is formed by mixing 25 ml of hot 

water and 25 ml of cold water in the flask.

2. 25 ml of NaOH solution is placed in the flask. Initial temperature is 

noted.

3. 25 ml of 1M HCl is taken and its temperature is noted.

4. The two are mixed and the resultant temperature is noted.

5. The same step is repeated with other combinations of acids and bases.

6. This enables to have combinations of i) strong acid, strong base ii) Strong

acid, weak base, iii) Weak acid, strong base, and iv) Weak acid, weak 

base.

7. The enthalpy for each case is calculated and the values are compared.

EXPEREMENT 4: HYDROLYSIS OF SALTS
Requirement: 0.1 M salt solution, NaCl, Ammonium fluoride, Ammonium

Acetate, Sodium carbonate, Sodium bicarbonate, Salts made up of strong acid- 

strong base, strong acid-weak base, weak acid-weak base, strong base-weak 

acid are selected.

12
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In 96 well-plates, all the solutions (4-5 drops) are placed as explained in 

experiment 1. Different indicators used include phenolphthalein, methyl orange, 

litmus solution (blue & red), and universal indicator solution.

The colours developed by different salt solutions with the indicators are 

recorded in a tabular column. Based on the observation, conclusions are made a) 

whether the salt solutions are acidic or basic or neutral, and b) which salts 

undergo hydrolysis reactions.

EXPEREMENT 5: FINDING MELTING POINTS AND BOILING 

POINTS
Requirement: Melting point apparatus, small glass tubes, capillary tubes, 
naphthalene, ethanol, acetanilide, chlorobenzene, thermometer (360o).

PROCEDURE:
1. Solid samples are taken in a capillary tubes fused at one end.

2. Keep in the slot of Aluminum block and melting point is noted.

3. Few drops of the liquid samples are taken in small glass tubes.

4. A capillary tube is inserted.

5. Aluminum block is heated and boiling point is recorded.

13
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III. CHEMISTRY LAB SESSION - II

Dr. P. Tamilselvan, Associate Professor in Chemistry, RIE, Mysuru

EXPERIMENT 1: TRAFFIC LIGHTS
A catalyst increases the rate of a chemical reaction without itself being 

permanently changed by the reaction. The emphasis on permanently changed is 

important when discussing homogeneous catalysis because the catalyst does 

undergo chemical change in providing an alternative reaction pathway of lower 

energy. The ability to change oxidation state for transition metals makes them 

suitable as homogenous catalysts. A new activated complex is formed with the 

catalyst because transition metals can form stable compounds in more than one 

oxidation state and the transition metal ions can therefore readily move between 

oxidation states. During the catalysed reaction the transition metal (TM) ion is 

oxidised by one reactant to a higher oxidation state. This is then reduced back to 

the original form by reaction with the other reactant. The reactants are therefore 

converted to the same products as are formed without the catalyst. The only 

difference is that the reactants are converted into products more quickly.

In this simple demonstration, potassium sodium 2,3- 

dihydroxybutanedioate or potassium sodium tartrate (Rochelle salt) is oxidised 

by hydrogen peroxide in the presence of cobalt(II) ions. You simply mix the hot 

reactants and add the catalyst.

C4H4O62- (aq) + 3H2O2(aq) -> 2CO2(g) + 2HCO2-(aq)+ 4H2O(l)

The interesting feature of this reaction is the colour change which occurs 

as the reaction proceeds. The initial colour is pink which changes to dark green 

and then back to pink again - hence the traffic light reaction. When you see the 

coloured intermediate, you can try to stabilise it by cooling the mixture rapidly. 

The nature of this intermediate can lead to some stimulating discussion about 

colour, thermodynamic and kinetic stability.

14
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Kit
331. Gloves; spatula, 2. Beaker, 250cm ; measuring cylinder, 25cm , 3.Distilled 

water; thermometer (0-100°C), 4.Bunsen burner and mat; tripod and gauze, 5. 

Stirring rod; teat pipette; two test tubes and rack; Potassium sodium 2, 3- 

dihydroxybutanedioate, CO2K (CHOH)2 CO2Na.4H2O (also known as 

potassium sodium tartrate (Rochelle salt), 1g; Hydrogen peroxide (20 vol), 
20cm3; Cobalt (II) chloride, CoCl2.6H2O, 0.25g.

Procedure:

Dissolve ca 1g of potassium sodium 2, 3-dihydroxybutanedioate in ca
3

50cm of water in a beaker. Heat the solution to about 70°C. Add ca
3

20cm hydrogen peroxide solution and reheat to 70°C. Note any sign of a
3

reaction. Dissolve ca0.25g of cobalt (II) chloride in 5cm distilled water in a test 

tube and add to the hot reaction mixture. There will be an induction period before 

the reaction proceeds. As soon as the solution appears dark green, quickly 

transfer a small portion, using a teat pipette, into a test tube which is placed in a 

salted ice-bath.

Safety

Potassium sodium 2, 3-dihydroxybutanedioate is an irritant. Hydrogen 

peroxide is corrosive. Hydrated cobalt (II) chloride is toxic. The dust may be 

irritating and, in larger doses, severely damaging to the respiratory tract. Skin 

contact, inhalation or ingestion should be avoided.

Teaching goals

1. Definition of a catalyst 2. Characteristics of a catalyst, 3. Oxidation 

reaction, 4. Heat energy is required for some reactions 5. Transition 

metals take different oxidation states, 6. Hydrogen peroxide is an 

oxidizing reagent.

There are many ways of introducing reversible reactions, e.g. heating 

hydrated salts such as copper sulfate or cobalt chloride. Reactions in solution 

involving potassium dichromate or bismuth trichloride are normally controlled 

by pH, and an example of a simple reversible gas reaction involves copper sulfate 

with hydrogen chloride and ammonia. For this demonstration, I have developed
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this simple gas reaction by scaling it up and introducing a more dramatic colour 

change.

EXPERIMENT 2: THE REVERSIBLE COPPER SULFATE REACTION

When concentrated hydrochloric acid is added to a very dilute solution of 

copper sulfate, the pale blue solution slowly turns yellow-green on the formation 

of a copper chloride complex. When concentrated ammonia solution is added, 

copious quantities of white smoke are produced, heat is generated and the 

yellow-green complex turns into a very dark blue copper ammonia complex. The 

reaction can then be reversed by adding more acid.

Kit:

a) 250mL conical flask (essential)
3 -3b) 100cm 0.2mol dm copper sulfate
3

c) 250cm concentrated ammonia solution
3

d) 250cm concentrated hydrochloric acid

Procedure:

Pour the copper sulfate solution into the conical flask. Slowly add the 

acid down the side of the flask and swirl vigorously. Carefully add the ammonia 

in the same way but initially without swirling. Wait and show the students the 

colour change. Continue to add the ammonia with gentle swirling as the colour 

eventually changes to dark blue. Reverse the reaction by adding acid in a similar 

fashion to the ammonia.

Safety:

Small amounts of dilute copper sulfate solution can be flushed down a 

sink with a large quantity of water, unless local rules prohibit this. Ammonia 

contact with the eyes can cause serious, long-term damage. The solution is 

corrosive and on contact with skin may cause burns. Concentrated solutions can 

give off dangerous amounts of ammonia vapour. This presents a significant 

hazard if inhaled. Hydrochloric acid contact with the eyes or skin can cause 

serious, permanent damage. Concentrated solutions of this acid are extremely
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corrosive. It is toxic by inhalation - the concentrated solution releases dangerous 

quantities of hydrogen chloride vapour. Both ammonia and hydrochloric acid 

should be diluted before disposal down a sink.

Teaching goals

1. Reversible reaction

Copper has the electronic structure: 1s22s22p63s23p63d104s1. To form a
2

Cu + ion a copper atom loses the 4s electron and one of the 3d electrons, leaving
r\ s r\ s Q

it with the electronic structure: 1s 2s 2p 3s 3p 3d . When copper sulfate

dissolves in water, the water molecules act as ligands, producing the complex ion
2

[Cu(H2O)6] +. When concentrated hydrochloric acid is added, ligand exchange 

occurs:

[Cu(H2O)6]2+ + 4Cl- [CuCl4]2- + 6H2O

The empty 4s and 4p orbitals are used to accept a lone pair of electrons 

from each chloride ion. In this case, the coordination number of the copper 

changes from six to four. When concentrated ammonia is added, further ligand 

exchange occurs:

[CuCl4]2- + 4NH3 -> [Cu(NH3)4]2+ + 4Cl-

Exhibition chemistry

Methylene blue is an aromatic compound that produces a blue solution 

when dissolved in water. It is a redox indicator and relies on electron transfer 

rather than changes in hydrogen ion concentration to change colour. A redox 

indicator undergoes a definite colour change at a specific electrode potential.

In secondary level classes (8 to 10) this demonstration can be used to 

explain the concepts of oxidation, and catalysis, and ofcourse the reversible 

reaction. In this demonstration, a stoppered flask is half-filled with a colourless 

solution. On shaking, the solution turns blue, and on standing, the solution 

returns to colourless. This cyclic colour change can be repeated by successive 

shaking and standing.
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The 'blue bottle' reaction

Glucose (an aldohexose) in an alkaline solution is slowly oxidised by 

oxygen, forming gluconic acid:

CH2OH-(CHOH)4-CHO + /O2 — CH2OH-(CHOH)4-CO2H

In the presence of sodium hydroxide, gluconic acid is converted to 

sodium gluconate. Methylene blue speeds up the reaction by acting as an oxygen 

transfer agent. As glucose is oxidised by the dissolved oxygen, methylene blue 

itself is reduced, forming the colourless methylene white, and the blue colour of 

the solution disappears.

Kit:

a) 6 g sodium hydroxide, NaOH

b) 10 g glucose, C6H12O6
3

c) 300 cm distilled water

d) 0.2 per cent methylene blue indicator solution

e) One-litre conical flask

f) Rubber stopper for flask 

Procedure:

Put the water in the flask, add and dissolve the sodium hydroxide. Add 

the glucose when the sodium hydroxide has dissolved. When all the glucose has 

dissolved, add five drops of the indicator solution and swirl. Allow to stand and 

the blue colour in the flask slowly disappears forming a colourless solution. If the 

flask is shaken a few times, then the blue colour is restored. This cycle of colour 

change can be repeated many times over a period of 45 minutes.

Safety:

Sodium hydroxide is corrosive; contact with the eyes can cause serious, 

long-term damage. Significant heat is released when sodium hydroxide dissolves 

in water.

Special tips:

Of many variations, the following one is most effective.
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Half fill two one-litre conical flasks with distilled water. Put 2.5 g of glucose into

one flask (A) and 5 g of glucose into the other (B). Dissolve 2.5 g of sodium 
3

hydroxide in flask A and 5 g of sodium hydroxide in B. Add 1 cm of 0.2 per 

cent solution of methylene blue into each flask, stopper both flasks and shake to 

dissolve the indicator. Set aside the flasks and observe as the blue colour 

gradually disappears at a different rate in each flask.

The flask with the higher concentration takes about half the time for the 

colour to disappear, using up the dissolved oxygen twice as fast. You should 

point out to students that, having gone colourless, a blue zone remains close to 

the surface of the solution. This is a result of oxygen diffusing from the air space 

within the flask into the solution.

Teaching goals

This experiment could be used to determine the kinetics of the reaction 

and thus the mechanism at senior secondary level. The reaction is first order with 

respect to the hydroxide ion, methylene blue and glucose but zero-order with 

respect to oxygen. The rate law can be found by measuring how long it takes for 

a solution of known concentration to go colorless.

However, at secondary levels, the reversibility of the reactions, the 

concept of catalyst and oxidation reaction can be explained. The misconception 

that a catalyst is one which just accelerates a chemical reaction but does not 

participate in the reaction can be modified. As the color reappears, the catalyst 

that is the dye undergoes some change during the reaction and comes back to 

original color once the reaction is complete is well explained. The definition of a 

catalyst is: a substance that accelerates a chemical reaction without itself 

undergoing a permanent change.

Here the dye acts as a catalyst and undergoes a change the solution turns 

to colorless and regains its original form (blue color)
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IV. PHYSICS LAB SESSION - I

Dr. Raman Namboodiri C.K., Assistant Professor in Physics, RIE, Mysuru

OPTIMUM USE OF PHYSICS LAB:
I was allotted one session between 09.30 A. M. and 11.00 A. M. on

30/11/2016 as part of the PAC programme “Optimum use of science laboratory”. 

Different activities for teaching various topics of Physics of VIII and IX standard 

have been discussed in this session.

I started with the chapter of Light. It is discussed that many students have 

a misconception that only smooth surfaces like mirrors can reflect light. Any 

object reflects the light falling on it, only the degree of reflection varies 

depending on the nature of the object. The activity using a small piece of thin 

plastic sheet (such as a plastic tongue cleaner) and a pointer laser was discussed 

for teaching the topic of reflection. By changing the angle of incidence, the 

change of angle of reflection can be observed and the laws of reflection can be 

easily verified from this. The same plastic sheet can be bent and the reflection 

from a convex mirror and a concave mirror also can be explained by doing this 

activity. Another one activity by using a transparent bottle which is half filled 

with water and a pointer laser was also discussed. One or two drops of dettol or 

some soap solution can be added to the water to make the path of light visible. 

Some smoke (using agarbatti or something similar) can be filled in the upper part 

of the bottle to make the path of light visible. The incident ray, the reflected ray 

and the refracted ray can be shown. By changing the angle of incidence, the 

change of angle of reflection and angle of refraction can be observed using this. 

Also, the total internal reflection can be demonstrated with the help of these 

things. Light trapped in the water coming out of a bucket with a hole in it is also 

discussed as part of teaching the topic of total internal reflection.

It was brought into the notice of the participants that in the Tamil Nadu 

text book it is given that the number of images produced is N=360/angle -1, 

when two mirrors are kept at an angle. It should have been written as 

N=(360/angle)-1, without giving a chance for confusion for the students.
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The chapter of Sound was discussed later. It was brought into the notice

of the participants that in the Tamil Nadu text book it is given that “You have 

learnt that to and fro motion of an object is called frequency”, which is wrong. It 

should have been “You have learnt that to and fro motion of an object is called

oscillation. The number of oscillations per unit time is called frequency”. The

activity of reflection of sound using two pieces of PVC pipe, a mirror and a 

cardboard was discussed.

Electrostatics was discussed later. Two activities were discussed for 

explaining the production of charges by friction. Those were (i) the activity using 

Teflon tape and (ii) the activity using an aluminium plate and a CFL lamp.

The chapter of Heat was discussed later. The activity of heat perception

using hot, cold and warm water was discussed to explain that the terms ‘hot' and

‘cold' are relative and the need of an instrument for measuring the degree of

hotness of an object.

The principle of verniercalipers was shown in centimetre scale for easy 

understanding of the concept.

The stretched spring experiment for finding the relative density of a given 

object was demonstrated.

The simple pendulum experiment was also explained and demonstrated. 

The possibility of taking an inquiry based class for teaching the simple pendulum 

was discussed.

Some of the common mistakes made by students, while taking the 

measurements, plotting, analysing the graph, and reporting the results were also 

discussed.
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V. PHYSICS LAB SESSION - II

Santosh Kumar, Assistant Professor in Physics, RIE, Mysuru

Activities on Optics, force and pressure from NCERT Kit manual for 

Upper Primary and Secondary Science Kits have been demonstrated in the 

training programme like and apart of it below mentioned activities are also 

demonstrated and discussed. The participants have given hands on exposure to 

Science Kits.

ACTIVITY 1: - JET PROPULSION

Concept: - Action and reaction of the forces.

Take a small cardboard or hard paper and fit it the neck of a balloon by 

means of adhesive tape. Inflate the balloon, and close the mouth with your 

fingers. When the air contained under pressure in the balloon is allowed to 

escape, the balloon will be propelled forward by the force of the escaping air. 

This is the principle used in rockets and jet engines.

ACTIVITY 2: - PRESSURE VARIATION WITH DEPTH

Concept: - Water pressure increases with depth

Take a plastic bottle or tin can. Punch holes up the side of the can/ bottle 

about 2 cm apart. Put a strip of adhesive or plastic tape over the row of holes and 

fill the can with water above the top hole. Hold the can over a sink and strip the 

tape from the holes. Observe the streams and note the distances travelled 

outwards from the can. The distance travelled by the streams at the bottom is 

largest and the distance of streams decreases from bottom stream to top stream. 

From this it can be concluded that the pressure is highest at the bottom and lower 

at the top, and water pressure increases with depth.
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ACTIVITY 3: - BREAKING A STICK/PENCIL WITH INERTIA

Concept: - Inertia

Take a small stick (pencil) of 18 to 20 cm in length. Fold a newspaper and 

place it near the edge of a table. Place the stick under the newspaper on the table 

and let about half the stick (pencil) extend over the edge. Strike the stick a sharp 

blow with another stick or pencil. Due to inertia the stick or pencil breaks in two 

parts.

23



V. Tangpu & G.V. Gopal

VI. BIOLOGY LAB SESSION - I

Dr. Vareishang Tangpu, Assistant Professor in Zoology, RIE, Mysuru

EXPERIMENT 1: THE SCIENCE OF AN EGG

OVERVIEW
An ovum is a female haploid gamete always found inside the body of a 

plant or animal, whereas an egg is an organic vessel that facilitates the embryonic 

development for a zygote, usually an encased structure laid to the exterior of the 

body of an animal. Egg derives from Latin Ovum and from Greek word, Oon, 

both mean egg. In this module, attempts are made to answer the following focus 

questions: Is an egg a cell? What is the difference between fertilized, unfertilized 

and yolkless eggs? What constitutes an egg? What determines the shape, types 

and colour of eggs? What are the different types of animal eggs?

OBJECTIVES
1. To understand the concept of an egg

2. To distinguish between ovum and egg

3. To differentiate between fertilized, unfertilized and yolkless eggs

4. To apply the process of fertilization in humans

5. To classify the different types of the egg

6. To raise the issue of an egg as a cell

7. To acquire the skills of ovulation and fertilization

8. To develop attitudes of nutritive values of egg

CONTENT

Concept 1: What is the difference between Ovum and Egg?
1. Ovum is an unfertilized female gamete, while an egg may be the 

fertilized state of the ovum. Therefore, ovum contains only maternal 

genes, but egg may contain both maternal and paternal genes.
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2. The genetic materials in an ovum are haploid while an egg may have 

diploid state genetic materials.

3. Ovum usually does not have a hardened shell, but eggs could have 

such external cover in cases of terrestrial vertebrates.

4. The term ‘ovum' is used in other life forms other than animals as well,

while the term ‘egg' is used only to refer the animal zygotes developed

outside their bodies.

5. An ovum is always found inside the body of a plant or animal, whereas 

an egg is usually an encased structure laid to the exterior of the body of 

an animal.

Concept 2: Can there be an egg without yolk?
An egg can be fertilized or unfertilized. A yolkless egg can be formed 

when any reproductive tissue breaks away from ovary, the tissue may be 

recognized as an ovum, and an egg is formed.

Fig.4: Yolkless Egg

Fig.5: Eggs with single and double yolks
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Concept 3: What constitutes an egg?

Let's take hen's egg to completely understand what an egg is. An egg 

consists of a blastodisc, a yolk, albumin layers, fibrous chalazae, a shell 

membrane, air space and an egg shell. Egg white consists primarily of about 90% 

water into which is dissolved 10% proteins (including albumins, mucoproteins, 

and globulins). Unlike the yolk, which is high in lipids (fats), egg white contains 

almost no fat and the carbohydrate content is less than 1%. Egg white has many 

uses in food, and many others, including the preparation of vaccines such 

as those for influenza.

Cuticula

Thick albumen Thin albumen

Eggshell

Air cell

Germinal disc Vitelline membrane

Yolk

Chalaza

Fig.6: Anatomy of an egg

Fig.7: Observation of chick embryo through window

26



V. Tangpu & G.V. Gopal

The yolk in a newly laid egg is round and firm. As the yolk ages, it 

absorbs water from the albumen, which increases its size and causes it to stretch 

and weaken the vitelline membrane (the clear casing enclosing the yolk). The 

resulting effect is a flattened and enlarged yolk shape.

Yolk color is dependent on the diet of the hen; if the diet contains 

yellow/orange plant pigments known as xanthophylls, then they are deposited in 

the yolk, coloring it. Lutein is the most abundant pigment in egg yolk. A 

colorless diet can produce an almost colorless yolk. Yolk color is, for example, 

enhanced if the diet includes products such as yellow corn and marigold petals. 

In the US, the use of artificial color additives is forbidden.

'Uterus or
Shell Glani 
L 4.5-24 h

Magnum
0.5-3.Oh

Infundibulum
0.5 h

Isthmus
0-4.0

Ovary

Tubular Uterus Vagina0 4 24.2

Fig.8: A Hen's reproductive duct

Concept 4: Ovulation of an egg
A functional ovum passes through a journey from ovary, and then passes 

through different parts of the oviduct, namely, Infundibulum (funnel of oviduct), 

magnum, where it takes four layers of albumin, Isthmus, where double membrane 

of egg is formed, and finally in uterus, shell deposition takes place. Hatching of 

egg usually takes place in the morning hour through vagina, cloaca and vent.
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Fig.9: Functions of various different sections of the hen's oviduct

Concept 5: Functions of various different sections of the hen's oviduct

Parts of
oviduct

Approximate
time spent

Functions of section of oviduct

1 Funnel

(Infundibulum)
15 minutes

Receives yolk from ovary. If live sperms

present, fertilisation occurs here (commercially

produced eggs are not fertilised).

2 Magnum 3 hours
Albumen (white) is secreted and 4 layers

around.

3 Isthmus 1 hour
Inner and outer shell membranes are added, as

are some water and mineral salts.

4 Shell gland

(uterus)
21 hours

Initially some water is added, making the outer

white thinner. Then the shell material (mainly

calcium carbonate) is added. Pigments may

also

be added to make the shell brown.

5

Vagina/cloaca

less than 1

minute

The egg passes through this section before

laying. It has no other known function in the

egg's formation.
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Concept 7: What determines the shape of an egg? The velocity of an oviduct, 

mainly at uterus does it.

Fig.10: Preparation of window on hen's egg

Concept 8: What gives the colour of an egg?

Protoporphyrins are deposited in the shells of the eggs of some birds as a 

brown or red pigment, either as a ground colour or as spotting. This occurs in 

most passerine species, some ground-nesting non-passerines, such 

as waders, gulls, nightjars and sandgrouse, where it provides camouflage, and 

some parasitic cuckoos, which need to mimic their passerine hosts' eggs.

Protoporphyrins strengthen the egg shell, and are deposited where the 

shell is too thin as a result of calcium shortage. Spotting therefore tend to be 

heavier where the local soil is calcium-deficient, and in the eggs laid last in a 

clutch.

Concept 9: Is an egg a cell?

As a cell the egg consists of Ooplasm and nucleus in blastodisc, deutoplasm is 

the yolk component, and vitelline membrane is the Oolemma.

Concept 10: Type of Egg

a) Based on amount of deutoplasm - There are 3 types of eggs based on the 

amount of yolk. They are i) Microlecithal egg: Small amount of yolk as in 

Amphioxus), ii) Mesolecithal egg(Moderate amount of yolk as in Frog), iii)
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Megalecithal or polylecithal egg (Large amount of yolk as in reptiles, Birds, 

Monotremes).

b) Based on the distribution of deutoplasm:

There are 4 types of eggs based on the distribution of yolk. They 

are i) Homolecithal egg: Uniform distribution of yolk, as found in Amphioxus, ii) 

Telolecithal egg: Yolk concentrated in one hemisphere, as found in frog, iii) 

Centrolecithal egg: Yolk is concentrated in the centre of the egg, as found in 

insects, prawn, and iv) Discoidal egg: Highly concentrated in the cytoplasm of 

egg leaving a disc shaped small ooplasm, as found in bird.

c) Based on the presence or absence of egg shell:

There are 2 types of egg based on the presence or absence of shell. 

They are i) Cleidoic eggs: The protective hard shell ispresent, such as in the egg 

of birds & reptiles and ii) Non-cleidoic eggs:The shell is absence, as in the eggs 

of frog, Amphioxus etc.

Concept 11: Nutritive Value

Chicken eggs, the most commonly eaten eggs, provide 

155 calories (kcal) of food energy and 12.6 g of protein in a 100 gram 

serving.Eggs (boiled) supply several vitamins and minerals as significant 

amounts of the Daily Value (DV), including vitamin A (19% 

DV), riboflavin (42% DV), pantothenic acid (28% DV), vitamin B12 (46% 

DV), choline (60% DV), phosphorus (25% DV), zinc (11% DV) and vitamin 

D (15% DV) (table per 100 gram serving of a hard-boiled egg). A yolk contains 

more than two-thirds of the recommended daily intake of 300 mg of cholesterol

ASSESSMENT
1. How is a yolkless egg formed?

2. Is an egg a cell?

3. What determines the shape of an egg?

4. What is the function of uterus?
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LET US SUM UP

Fig.11: Composition of an egg

A cell should consist of three components, namely nucleus, cytoplasm 

and cell membrane. As a cell, the egg consists of Oolemma or vitelline 

membrane as cell membrane. The cytoplasm of egg comprises of ooplasm and 

deutoplasm. Nucleus is located in the active cytoplasm in the region of 

blastodisc.

EXPERIMENT 2: EXTRACTION OF DNA FROM FRUITS 
THEORY:

DNA is held inside the nucleus of cells of the fruits (organs). It is necessary to 

break down cell membrane and nuclear membrane to release DNA. Since membranes 

are made up of phospholipids, molecules rich in fats can be dissolved using simple 

household detergent. Salt also can be used to precipitate proteins which are associated 

with DNA. DNA gets precipitated when treated with alcohol.

MATERIALS REQUIRED: Banana, pineapple juice, liquid detergent, NaCl, 

homogenizer/ mortar, methylene blue/ aceto carmine, distilled water, centrifuge/filter 

paper, beaker, test tubes, glass slide, cover slip, and microscope.

PROCEDURE:
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I. Preparation of Extracting Solution
1. Dissolve 3 grams of NaCl in 80 ml of distilled water.

2. 10 ml of liquid detergent is added to salt solution.

3. Make it to 100 ml by adding d/w.

4. Slowly mix to avoid over bubbling.

II. Preparation of Pulp
1. Crush, and homogenize about 100 grams of banana fruit in mortar or 

homogenizer.

2. Transfer the mashed paste to a 250 ml beaker.

III. Extraction of DNA
1. Pour the extracting solution to mashed paste of fruit.

2. Place the beaker in water bath of 60oC.

3. Mix well to have uniform temperature.

4. After 15 minutes, transfer the beaker to a container containing cold water (room 

temperature), then ice cold water for 5 minutes.

5. Centrifuge at 2000 rpm for 2 minutes OR Filter the solution using filter paper.

6. Filtered liquid is rich in DNA.

7. To 10 ml of filtrate add 1 ml of pineapple juice (This juice contains Bromelain, a 

substance that breaks down proteins).

8. After 5 minutes, pour equal amount of ice cold alcohol from sides avoiding 

mixing of solutions.

9. Allow the tube to stand for 5 minutes.

10. DNA starts precipitating at junction and gets accumulated as white milky 

substance.

11. Using wire hook, transfer little white precipitate on to a clean slide.

12. Add a small drop of dilute methylene blue/ aceto carmine.

13. Cover with cover glass and observe under microscope.

14. Do not expect to observe a Watson and Crick model - double helical structure of

DNA.

EXPERIMENT 3: SALIVARY AMYLASE ACTIVITY

THEORY:
Amylase is an enzyme that catalyses the hydrolysis of starch into sugars. 

Amylase is present in the saliva of humans and some other mammals, 

where it begins the chemical process of digestion. Foods that contain large 

amounts of starch but little sugar, such as rice and potatoes, may acquire a
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slightly sweet taste as they are chewed because amylase degrades some of 

their starch into sugar. The pancreas and salivary gland make amylase 

(alpha amylase) to hydrolyze dietary starch into disaccharides and 

trisaccharides which are converted by other enzymes to glucose to supply 

the body with energy. Plants and some bacteria also produce amylase. As 

diastase, amylase was the first enzyme to be discovered and isolated (by 

AnselmePayen in 1833). Specific amylase proteins are designated by 

different Greek letters. All amylases are glycoside hydrolases and act on a- 

1, 4-glycosidic bonds.

MATERIALS REQUIRED: Saliva, starch, glucose, Iodine solution, test tubes, 
distilled water, filter paper, beaker, hot water (400C), cold water (150C), 

thermometer, pH 4, pH 7, pH 9.2, droppers, stirrer, stop watch, porcelain 

tiles,

PROCEDURE:

A. Salivary enzyme activity at different pH
1. Take several different drops of iodine solution arranged in different rows 

on porcelain tiles.

2. Prepare dilutesaliva by taking 1 ml of saliva and 9 ml of d/w in a test tube 

and mixing thoroughly.

3. Take another new test tube with 3 ml starch and 1 ml pH solution (pH 4, 

7 or 9.2).

4. To this, 1 ml saliva solution is added. Substrate-enzyme solution is ready.
5. Press “Start” to the stop watch clock. The time (from zero second) will 

run in seconds.

6. With the help of clean and dry stirrer, dip it into the test solution and then 

dip onto the iodine drops.

7. Observe for the colour change from dark blue to achromatic point 

(becomes colourless).

8. Note down the time.

9. Repeat these steps for different pH (pH 4, 7 and 9.2).

B. Salivary enzyme activity at different temperature
1. Take several different drops of iodine solution arranged in different rows 

on porcelain tiles.
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2. Prepare dilutesaliva by taking 1 ml of saliva and 9 ml of d/w in a test 

tube and mixing thoroughly.
3. Pour a hot water into a beaker to make temperature at 400C with the help 

of thermometer.

4. Take a test tube with 3 ml of starch and keep it into beaker for 2-3 min, 
so that it can gain the same temperature of 400C.

5. After some time add 1 ml of dilute saliva into test tube with 3 ml of 

starch.
6. Press “Start” to the stop watch clock. The time (from zero second) will 

run in seconds.

7. With the help of clean and dry stirrer, dip it into the test solution and 

then dip onto the iodine drops.

8. Observe for the colour change from dark blue to achromatic point 

(becomes colourless).

9. Note down the time.
10. Repeat these steps for different temperature (at 150C and normal room 

temp.).

CALCULATION:
Enzyme activity = ____________ 1_______________________x 100

Time taken for achromatic point (in sec)

OBSERVATION

Table 1.pH
SL.No. pH Time taken for

achromatic point (sec)
Enzyme activity

1 4
2 7
3 9.2

Table 2. Temperature
SL.No. Temperature (0C) Time taken for

achromatic point ( sec)
Enzyme activity

1 15
2 Room temp. (24-27)
3 35
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VII. BIOLOGY LAB SESSION - II

Dr. G. NAGARAJ, Lab. Asst. in Zoology, RIE, Mysuru

TEN (10)INNOVATIVE AND NO-COST EXPERIMENTS

Children learn science by being involved not only with the content, but 
also with its methodology; hence effective science teaching should accommodate 
both. The position paper of NCERT (2006) clearly states the aims of Science 
Education as; it should enable the learner to know the facts and principles of 
science and its applications, understand the methods and processes of science, 
develop a historical perspective of science, relate science to the environment, 
acquire the requisite theoretical knowledge and practical technological skills, 
nurture the natural curiosity and creativity, imbibe the values and cultivate 
scientific temper. To achieve such valuable aims, innovative and creative 
teaching practices are vital. In this context, I have designed and proposed a group 
of innovative, improvised and relatively low/no-cost experiments/ activities for 
the school students (classes VIII-XII) which are as follows:

1. NO-COST SPIROMETER TO MEASURE VITAL LUNG CAPACITY
Lung function tests are useful in assessing the functional status of the 

respiratory system both in physiological and 
pathological conditions. These tests are based 
on the measurement of volume of air 
breathed in and out. Procedure: Remove the 
cork, fill 80% the bottle with water, fix the 
cork again and insert the out-let tube in the 
measuring bottle. Inspire forcefully to the 
maximum and blow air forcefully through the 
inlet pipe. The air entered in the bottle 
displaces nearly equal amount of water and it 
is collected & measured in measuring bottle. 
Measured volume of water may tell rough 
volume of lung capacity. Take up a small 
Project to find out: 1) Is there any 
significant difference in VLC between; Male

& female, Smokers & non-smokers, Athletes & non-athletes Singers & non
singers, Vegetarians &non-vegetarians, Anemic &non-anemic, Alcohol takers & 
non-takers, Rural & urban subjects etc. 2) Whether VLC has any relation with 
age, height, weight, yoga, exercise, occupation, health status and respiratory 
disorder.
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2. IMPROVISED RESPIROMETER
Respirometer is an instrument/ setup/ 

device used to measure the rate of 
respiration of a living organism by 
measuring its rate oxygen uptake or CO2 
release. The instrument consists of a sealed 
container with the living specimen together 
with a substance to absorb the carbon 
dioxide given off during respiration. The 
oxygen uptake is detected by displacement 
of manometric fluid in a thin glass U-tube 
connected to the container. Small Projects 
can be take up to find out the effect of 
light, temperature, sound, chemical, age of 
the animal, food (veg, non-veg/ protein, 
carbohydrate, lipid) on RR of the animal. 
Advantages of this Instrument are; 1) it is 
improvised from waste material hence, no

expenditure, 2) Simple experiments/ projects can be conducted at schools and 
even at home, 3) Develops creative thinking, inquiry and experimentation 
attitude 4) Learning by doing; so creates interest in learning.

3. STUDY ON DISTRIBUTION OF 
FINGERPRINT PATTERNS

Fingerprint is an impression left 
by friction ridges of a finger. A friction 
ridge is a raised portion of the epidermis. 
Fingerprint patterns are genetically 
determined. Every major event between 
week 6 and week 21 of fetal life leaves 
its mark on fingerprints. It has 3 types: 
loops, whorls & arches. Procedure:On 
an A4 sheet draw 50 small boxes (10row 
x 5column). Give running number to 
each row. Collect prints (twice) of each 
fingertip from Thumb to Pinky of Right 
and left hand separately. Note their 
personal details on other side. Identify 
and note its pattern with the help of 
magnifying lens and guide sheet.

Calculate the percentage of patterns for gender, blood group, hypertension, 
diabetes and wearing spectacle. Observe the difference if any between 
subgroups conclude based on observation. Quote related references. Digital
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Dermatoglyphics may be used as a supportive/ predictive tool for clinical 
diagnosis of hypertension and diabetes. I sincerely believe and propose that 
this kind of projects can be used as an innovative, effective and low-cost
experiment / projects for IX - XII classes to demonstrate the polygenic traits 
& variation.

4. BEHAVIOURAL ASSAY IN PARAMECIUM

Assay of chemotaxic, phototaxic, 
thermotaxic, electrotaxic and magnetotaxic 
behavior of Paramecium can be studied 
with the use of conical flask (250ml), hay, 
rice, distilled water, microslides, black 
polythene sheets, acidic, alkaline & saline 
solutions, colored (red, green, yellow etc.) 
transparent sheets, 1.5V battery cells, bar 
magnets and stove. Procedure: To 
studyphototaxic behavior Place four slides 
on a black sheet and spread culture 
medium equally on each slide. Leave the 
first as control and on second place a black 
paper folding/cup to cover half (right) of 
the slide/ medium. On third slide place

similar paper folding which has a hole fitted with red colored transparent PVC 
sheet. In such setup half (left) of the slide/medium is exposed to light and other 
half (right) is in dark or in colored light. After 1hr observe where the Paramecia 
are accumulated and record your observation. Similarly other taxic behavior can 
be studied.

5. BEHAVIORAL ASSAY IN DROSOPHILA

Assay ofchemotaxic, phototaxic, and geotrophicbehavior of Drosophila 
can be studied with a bottle, a banana, some sweet item and few transparency 
sheets. Collection of Flies: Drosophila the fruit fly can be collected by 
keeping a piece of banana in a bottle near the window. Many flies enter into 
the bottle for banana then plug the mouth of bottle with a piece of cotton. 
Procedure:Prepare tubes with transparency/ OHP sheets and join them as 
long tube (1 meter) with transparent tape. Mark every centimeter with a 
marker. Plug one end of the tube with cotton. Unplug the bottle mouth and 
insert it in other end of the tube. Keep the bottle and tube vertically (as shown
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in picture) and observe whether the flies settle on top or 
bottom of the tube and interpret your observation. 
Similarly other taxic behavior can be studied.

6. CREATIVE LEARNING ABOUT GASTRULATION PROPERTY OF 
CANCER CELL

A. Gastrulation: When I was taking a cup of coffee, after 1 or 2 sip I saw the 
image of V.S. of blastula from the arrangement of bubbles in the coffee cup. This 
gave me an insight / spark to develop simulation of gastrulation process i.e. 
morphogenetic movements of blastomeres. Procedure: Pour water in bowl up to 
the rim, Add little soap oil / detergent powder / shampoo and a drop of ink / stain 
and mix well, With the help of pipette / straw blow air to create single layer of air 
bubbles as shown in picture, At the upper side (animal pole) create a small hole / 
gap by breaking few air bubbles, After few seconds the gap increases in size and 
this is the simulation of blastocoel, Upper small bubbles are micromere and 
lower big bubbles are macromere. Around 4'O clock position gently blow the 
bubbles from margin towards centre. This movement of layer of cells is the 
invagination. The invagination leads to formation of blastopore and archenteron 
as shown in picture. Further, bubbled water can be poured on top a ball as shown 
in picture. Flow of bubbles on all sides on the surface of the ball simulates the 
epibolic movement of cells. The above simulation of morphogenetic movements 
can also be tried with use of beads.
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B. Property of cancer cell: a cancer cell looses it's ‘contact inhibition' (a law of
cell division) property and continues to proliferate and produces multilayered cell 
mass, the ‘tumor'. This can be explained with the same soap water. The materials 
required are as mentioned in the previous activity. Procedure: Soap solution in 
the bowl is blown to create uniform single layer of bubbles. This represents / 
simulates the division property of normal cell i.e. a normal cell stops division 
when it contacts with other cell (contact inhibition) and forms single layer of 
cells. Continue to blow and produce more bubbles in multilayer as a bunch (as 
shown in picture-3). This bunch or over growth of cells (bubbles) simulates 
tumor and property of cancer cell.

7. APPENDAGES OF PRAWN: NO-COST SELF LEARNING 
MATERIAL
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lasting 5) Creates interest in learning.

Procedure: Get a prawn, fix in 
formalin or sundry for 2 days. 
Paste a white sheet/ chart on a 
card board and draw a table of 4 
columns and 1+19 rows. 
Remove 19 appendages of 
prawn (right/ left) one by one 
and paste them serially in the II 
column with Fevicol as shown 
in the picture. Write the name 
of the appendage in the III 
column and functions (2 or 3 
words) in IV column. Laminate 
the board with transparency 
sheet & gum tape and it is ready 
for use. Advantages are: 1) It 
can be used as self learning 
material for school students 2) 
No-expenditure 3) Develops 
creative thinking 4) Long
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8. LEAF COLLAGE AND VEGETABLE IMPRINTS FOR CREATIVE 
LEARNING OF BIOLOGY

A. Leaf collageis a creative art in which different kinds of leaves are 
assembled and pasted together to give a structure like animal/ plant/ other 
materials. Procedure: Collect various kinds of leaves, Cut a piece of chart paper 
/ card board, Assemble and paste selected leaves on the chart in such a way that it 
gives a shape/ structure like tortoise, butterfly, starfish, (house, fan, telephone) 
etc., Draw margin and label the shape. The basic rule of the collage is that the 
leaves should not be cut i.e. use complete leaf. Advantages: Students learn the 
morphological features like shape, size, colour & venation of leaves (Botany) and 
shape of animals (Zoology), Further by preparing animal shapes, imaginative 
ability and creative thinking are stimulated and they see the shapes of the animals 
in leaves.

B. Vegetable imprint is also a creative art where the T.S / L.S of 
various vegetables are printed on a sheet with use of ink/ stain. Procedure: Take 
a vegetable and cut transversely (T.S.) or longitudinally (L.S.), Dip the cut 
portion of the vegetable in the ink or stain kept in the plate/cup, Print the 
impression of the vegetable on a sheet/ chart by gentle pressing of the inked 
portion, Make your own shapes/ design with one or multicolour according to 
your imagination, Draw margin and give suitable name to your design. 
Advantages: Students can compare and learn the placentation in different 
vegetableS (Botany). When he/ she prepares animal design with the imprints 
she/he learns shapes of animals (Zoology), By doing multiple imprints of various 
vegetable with different colour, students create an innovative design which is an 
indicator of creativity, and this sustains students interest.
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9. MOSAIC PAINTING AND THREAD PAINTING TO STIMULATE
CREATIVITY

A. Mosaic Painting
is an art / design in which 
multi-coloured paints are 
painted on a sheet through 
water (without brush). 
Procedure: Cut the chart 
paper into required size, 
Take half bucket of water, 
Sprinkle various colour oil 
paints in the water, Blow 
gently so that it forms a 
mosaic patterned layer on 
the surface of the water, 
Dip the chart paper 
vertically and take back

immediately, observe the magic in the chart; the mosaic painting is done on chart 
and Allow the painting to dry and store it.

B. Thread Paintingalso an art where painting/ design is made on a sheet with 
use of thread. Procedure: 
Cut the chart/ white paper 
into required size and fold 
in the middle, Take one 
feet thread and dip in ink/ 
stain kept in the petridish, 
Place the stained thread in 
between folding of the 
chart, Hold the folded chart 
(with the thread inside) 
with left hand and pull the 
thread gently with right 
hand, Open and see the 
magic inside the folding; 
this design is the thread 
painting, Take another 
thread, dip in another

colour and repeat the same steps on the same chart or another.
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10. MAGIC IN EDUCATION: AN INNOVATIVE STRATEGY OF 
TEACHING SCIENCE

At primary level science 
can be dealt with certain 
interest creating
activities. When the 
science teacher makes 
use of enjoyable 
teaching strategies like 
drama, dance, music, 
painting etc., the 
strategies can be proved 
to be vital in the 
effective learning by 
children. Some schools 
have started making use 
of these effective tools 
for the teaching 
efficiently and getting 
better results. The 
learning by the children 
would be effective if it 
takes place in the joyful 
setting in the hands of 
the skill full teacher. 
Besides all other 
innovations in teaching

science concepts teacher at primary level can try certain basic MAGIC tricks to 
make their teaching more interesting one by creating curiosity among the 
children to observe the activities with more enthusiasm and natural interest. This 
book titled ‘‘MAGIC IN EDUCATION” describes how to use magic for 
innovative teaching strategy?

(Details of all the above experiments/ activities (except SN 10) are available 
online in Slideshare)
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VIII. BIOLOGY LAB SESSION - III

Prof. G.V. Gopal, Professor in Botany, RIE, Mysuru

EXTRACTION OF DNA BY DIPHENOL AMINE METHOD

AIM: To estimate the DNA by diphenol amine method and estimate the DNA 
present in the sample.

PRINCIPLE:When DNA is treated with diphenol amine under acidic 
conditions, a blue coloured compound is formed with a sharp absorption 
maximum 595 nm. The reaction is given by diphenyl amine test. The test is 
general for all the compounds containing 2-deoxy pentose sugars. In a DNA, we 
have deoxyribose sugars + purines + nucleotides give the reaction. In this 
reaction, when acidic solution of DNA is treated with diphenol amine, the deoxy
pentose sugar is converted to B-hydroxyl aldehyde which then reacts with 
additional diphenol amine to give a blue or dark blue coloured complex.

PROCEDURE:

1. Take a sample of DNA from coconut endosperm or banana or papaya.
2. Isolate the DNA.Take the isolated DNA solution without acetocarmine.
3. Make a solution of 1 mg of solution and to it add 5 ml of NaOH solution.
4. Take 1 ml of this solution and about 5 ml of freshly prepared diphenol amine 

solution.
5. Heat the mixture in a boiling water bath for 15 minutes, and then cool it.
6. Read the O.D. values.Blue colour appears indicating the presence of DNA.

Preparation of diphenol amine solution:
Dissolve about 4 g of diphenol amine in 200 ml of glacial acetic acid.Add 

5 ml of conc. H2SO4 to the mixture.The wavelength at which diphenol amine is 
absorbed is 595 nm.
UV Spectrometric method for analysis:

The native double stranded DNA absorbs much less UV light at 260 nm 
as compared to the combined absorbance of its constituents (micro nucleotides). 
Thus denatured DNA will show higher absorbance at 269 nm. The higher the 
absorbance the greater is the number of T-A base pairs. The higher the 
absorbance is also called as Hypochromic effect. This property is extremely 
useful in calculating the helical coiling of DNA.

RESULT:
Maximum OD value for coconut endosperm is 1.012 at 600 nm. Banana is 
0.875 at 610 nm and papaya is 0.480 at 610 nm.
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IX. BIOLOGY LAB SESSION - IV

Prof. V.V. Anand, Professor in Botany, RIE, Mysuru

1) Study of Gram stained curd bacteria

2) Study of structure and conjugation of Spirogyra.

3) Study of reproductive organs in Chara.

4) Study of plant body of Chara.

5) Study of hyphae and conidiophores of Penicillium.

6) Observation of bacterial culture.

7) Study of Agaricusbasidiocarp.

8) Demonstration of aerobic respiraton.

9) Demonstration of anaerobic respiration.

10) Demonstration of the necessity of chlorophyll for starch synthesis.

11) Observation of diatoms

12) Study of stomata.

13) Study of plasmolysis.

14) Evolution of oxygen during photosynthesis.

Fig.12:Reproductive organs inChara

b c
Fig.13:Conjugation of Spirogyra
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X. SERICULTURE PRACTICES

Dr. B. SANNAPPA, Assistant Professor
Department of Studies in Sericulture Science

University of Mysore, Manasagangotri, Mysuru - 570 006, India 
E-mail: drbsannappa@gmail.com

The word ‘Sericulture' is derived from the Greek word ‘sericos' which
means ‘silk' and the English word ‘culture' means ‘rearing'. Sericulture refers to
the conscious mass-scale rearing of silk producing organisms in order to obtain 
silk from them. Mulberry sericulture involves the cultivation of mulberry to 
produce leaf, rearing of silkworm to convert leaf to cocoon, reeling of the cocoon 
to obtain silk yarn and weaving to convert yarn to fabrics.

Silk is resistant against moderate to high temperature. The elegant feature 
of silk thread is due to its fine luster and soft touch. Comfortable scroop is the 
specific character of silk fabric. The well dyeable character has made this natural 
silk important. Silk is a fibrous protein of animal origin. A number of organisms 
secrete silk, which is used by them for anchorage (mussels), entangling their prey 
(spiders) or forming a protective sheath with or without other materials 
(Lepidopteron). Nearly 400-500 species of animals are known to produce silk but 
only a few are commercially exploited among which Lepidopteron silk plays an 
important role.

India has the unique distinction of being the only country producing all 
the five known commercial silks, namely, mulberry, tropical tasar, oak tasar, eri 
and muga, of which muga with its golden yellow glitter is unique and prerogative 
of India.

India is the Second largest producer of silk in the world. Among the four 
varieties of silk produced in 2015-16, Mulberry accounts for 71.79% (20,478 
MT), Tasar 9.88% (2,819 MT), Eri 17.74% (5,060 MT) and Muga 0.58% (166 
MT) of the total raw silk production of 28,523 MT.

The Indian silk goods are being exported to the traditional major markets 
like the USA and European countries and small markets of Asia Region. The silk 
goods export earnings decreased over the years due to global recession and 
reduction in demand for silk goods in western countries. The export earnings 
during 2015-16 were Rs.2, 495.99crores.

The employment generation in the country is raised to 8.25 million 
persons in 2015-16.

CLASSIFICATION OF SERICULTURE
A) Based on host plants
1) Mulberry sericulture: Mulberry silkworm
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2) Non-mulberry sericulture: Eri silkworm, Tasar silkworm - Tropical 
and Temperate and Muga silkworm

Fig.14:S-36 mulberry variety

Fig.15:V-1 mulberry variety
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B) Based on cultivation of host plants
1) Agro - Based - Mulberry silkworm and Eri silkworm

2) Forest - Based - Tasar silkworm and Muga silkworm

Fig.16: Shelf method of rearing silkworms

Fig.17:Shoot method of rearing silkworms
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Fig.18:Cocoon cooking unit

Fig.19: Multi-end reeling unit
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ADVANTAGES OF SERICULTURE
> Sericulture keeps the rural population employed in villages and helps in 

preventing migration to towns.

> The employment is remunerative and utilizes family labour effectively.

> Sericulture can be operated successfully on small, medium and large 

scale.

> Sericulture needs minimum investment and gestation period.

> Sericulture provides raw material for cottage and large scale textile 

industry.

> Sericulture facilitates mulberry cultivation on soil not used for other 

agricultural production.

> Sericulture transfers wealth from rich to poor.

INCOME DISTRIBUTION IN SERICULTURE

Category

Cocoon Producer

Reeler

Twister

Weaver

Trader

: Percentage (%)
: 56.8

: 6.8

: 9.1

: 10.7

: 16.6

INCOME & EMPLOYMENT GENERATION
Export value (Rs. in Crores) 2900

No. of Sericulture Villages 53,814

No. Sericulture Families 7,96,685

No. of Persons Employed 8.25 Million

Employment (Mandays / ha / yr) 3,781

Employment (Manyears / ha) 12-13

FACTORS INVOLVED IN SUCCESSFUL COCOON PRODUCTION
Factor
Mulberry 

Climate 

Silkworm Race

Percentage(%)
38.2

37.0

4.2
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Silkworm Seed : 3.1

Rearing Technique : 9.3

Others : 8.2

MULBERRY PRODUCTION - FACTORS
> Soil properties

> Climate / Season

> Mulberry variety

> Manures and fertilizers

> Irrigation intercultural operations

> Pruning harvesting methods

TECHNOLOGIES IN MORICULTURE
Factor System of 

Cultivation
Traditional Improved

Mulberry
Varieties

Irrigated Mysore Local, M-5 V-1, S-36, S-54
Rainfed Mysore Local, M-5 S-13, S-34, RFS-135 & 175

Planting
Material

- Cuttings Saplings

Plant Spacing Irrigated 60 x 22.5 cm (90 + 150) x 60 cm
Rainfed 60 x 60 cm /

90 x 90 cm
90 x 90 cm

Manures Irrigated 20 MT / ha / yr - 
FYM

20 MT / ha / yr - FYM /
20 MT / ha / yr - Compost
Green Manures, Oil cakes, 
Biofertilizers.

Rainfed 8-10 MT / ha / yr - 
FYM

8-10 MT / ha / yr /
10 MT / ha / yr - Compost 
Mulches, Green Leaf Manures

Fertilizers Irrigated 300:120:120 kg/ha/yr 350:140:140 kg/ha/yr
Rainfed 100:50:50 kg/ha/yr 100:50:50 kg/ha/yr

Irrigation - Furrow method Drip Irrigation
Pruning Irrigated Bottom

Pruning/Annum
Every Crop

Rainfed Bottom
Pruning/Annum

Bottom Pruning / Annum

Harvesting Irrigated Leaf Harvest Shoot Harvest
Rainfed Leaf Harvest Leaf / Branch Harvest

Plant
Protection

- Single Strategy Integrated Strategy
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COCOON PRODUCTION (SILKWORM REARING) - FACTORS
> Silkworm Rearing House

> Disinfection Process

> Silkworm Race

> Egg Source, Quality, Transportation & Incubation

> Leaf Quality & Quantity

> Environmental Factors - Temperature,

> Relative Humidity, Light and Air

> Chawki Silkworm Rearing

> Late - Age Silkworm Rearing

> Crop Protection Strategies

TECHNOLOGIES IN COCOON PRODUCTION

Factor Traditional Improved

Silkworm Rearing 
House

Dwelling - Thatched / 
Tiled

Separate - RCC

Disinfection Formalin Formalin, Bleaching 
Powder, Sanitech,
Slaked lime

Silkworm Race Multivoltine Pure race 
(PM, Nistari, C.Nichi), 
Multivoltine Hybrid,
Cross Breed (PM x
NB D )

4 2

Cross Breed (PM x 
CSR-2),
Bivoltine Hybrids, Pure 
Bivoltine
Races

Silkworm Eggs Sheet Eggs Loose Eggs

Mulberry Leaf Common Garden for
Both Early and Late - 
Age Silkworms

Separate Garden for 
Early and
Late - Age Silkworms 
(S-36 & V-1)

Chawki Silkworm 
Rearing

Farmers Chawki Rearing
Centers

Late - Age
Silkworm rearing

Leaf Feeding Method / 
Shelf Rearing

Soot Feeding Method / 
Shoot Rearing

Crop Protection Single Strategy Integrated Strategy

RAW SILK PRODUCTION - FACTORS
❖ Raw Material Quality: Cocoon Characters Viz., Race, Size, Shape, 

Built, Reelability, Filament Length and Filament Denier.

❖ Processing Parameters: Stifling, Cooking, Reeling and Re-reeling.
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❖ Machinery / Devices: Used for Drying, Cooking, Reeling and Re-reeling 

Processes.

❖ Water Source and Characteristics: pH, Hardness, etc.

❖ Human Skill: Involved in Manual and Mechanical Operations.

TECHNOLOGIES IN SILK PRODUCTION

Factor Traditional Improved

Raw Material Multivoltine Based Cross Breed / Bivoltine Based

Stifling Sun Drying / Basket Steaming Hot Air Dryers / Ushnakothi Dryers

Cooking Open Pan Two Pan / Three pan / Modernanised

Reeling Charaka / Cottage Basin Charaka / Cottage Basin / Multi-end Basin
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XI. GENETIC DISORDERS

Dr. S.S. Malini, Assistant Professor, DOS in Zoology,
University of Mysore, Manasagangothri, Mysuru - 570006

A genetic disease is any disease that is caused by an abnormality in an 

individual's genome, the person's entire genetic makeup. The abnormality can 

range from minuscule to major -- from a discrete mutation in a single base in the 

DNA of a single gene to a gross chromosome abnormality involving the addition 

or subtraction of an entire chromosome or set of chromosomes. Some genetic 

disorders are inherited from the parents, while other genetic diseases are caused 

by acquired changes or mutations in a preexisting gene or group of genes. 

Mutations can occur either randomly or due to some environmental exposure.

There are a number of different types of genetic inheritance, including the 

following four modes:

Single gene inheritance
Single gene inheritance, is also called Mendelian or monogenetic 

inheritance. This type of inheritance is caused by changes or mutations that occur 

in the DNA sequence of a single gene. There are more than 6,000 known single

gene disorders, which occur in about 1 out of every 200 births. These disorders 

are known as monogenetic disorders (disorders of a single gene).

Some examples of monogenetic disorders include:

• cystic fibrosis,

• sickle cell anemia,

• Marfan syndrome,

• Huntington's disease, and

• Hemochromatosis

Single-gene disorders are inherited in recognizable patterns: autosomal dominant, 

autosomal recessive, and X-linked.
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Prevalence of some single-gene disorders
Disorder prevalence (approximate)
Autosomal dominant
Familial hypercholesterolemia 1 in 500
Polycystic kidney disease 1 in 1250
Neurofibromatosis type I 1 in 2,500
Hereditary spherocytosis 1 in 5,000
Marfan syndrome 1 in 4,000
Huntington's disease 1 in 15,000
Autosomal recessive
Sickle cell anaemia 1 in 625
Cystic fibrosis 1 in 2,000
Tay-Sachs disease 1 in 3,000
Phenylketonuria 1 in 12,000
Mucopolysaccharidoses 1 in 25,000
Lysosomal acid lipase deficiency 1 in 40,000
Glycogen storage diseases 1 in 50,000
Galactosemia 1 in 57,000
X-linked
Duchenne muscular dystrophy 1 in 7,000
Hemophilia 1 in 10,000
Values are for live born infants

A single-gene disorder is the result of a single mutated gene. Over 4000 

human diseases are caused by single-gene defects. Single-gene disorders can be 

passed on to subsequent generations in several ways. Genomic 

imprinting anduniparentaldisomy, however, may affect inheritance patterns. The 

divisions between recessive and dominant types are not "hard and fast", although 

the divisions between autosomal and X-linked types are (since the latter types are 

distinguished purely based on the chromosomal location of the gene). For 

example, achondroplasia is typically considered a dominant disorder, but 

children with two genes for achondroplasia have a severe skeletal disorder of 

which achondroplasics could be viewed as carriers. Sickle-cell anemia is also 

considered a recessive condition, but heterozygous carriers have increased 

resistance to malaria in early childhood, which could be described as a related 

dominant condition. When a couple where one partner or both are sufferers or
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carriers of a single-gene disorder wish to have a child, they can do so through in 

vitro fertilization, which means they can then have a preimplantation genetic 

diagnosis to check whether the embryo has the genetic disorder.

AuTosomaL Dominant

Only one mutated copy of the gene will be necessary for a person to be 

affected by an autosomal dominant disorder. Each affected person usually has 

one affected parent. The chance a child will inherit the mutated gene is 50%. 

Autosomal dominant conditions sometimes have reduced penetrance, which 

means although only one mutated copy is needed, not all individuals who inherit 

that mutation go on to develop the disease. Examples of this type of disorder 

are Huntington's disease, neurofibromatosis type 1, neurofibromatosis type 

2, Marfan syndrome, hereditary nonpolyposis colorectal cancer, and hereditary 

multiple exostoses,Tuberous sclerosis, Von Willebrand disease, acute 

intermittent porphyria which is a highly penetrant autosomal dominant disorder. 

Birth defects are also called congenital anomalies.

AuTosomaL recessive

Two copies of the gene must be mutated for a person to be affected by an 

autosomal recessive disorder. An affected person usually has unaffected parents 

who each carry a single copy of the mutated gene (and are referred to as carriers). 

Two unaffected people who each carry one copy of the mutated gene have a 25% 

risk with each pregnancy of having a child affected by the disorder. Examples of 

this type of disorder are Albinism, Medium-chain acyl-CoA dehydrogenase 

deficiency, cystic fibrosis, sickle-cell disease, Tay-Sachs disease, Niemann-Pick 

disease, spinal muscular atrophy, and Roberts syndrome. Certain other 

phenotypes, such as wet versus dry earwax, are also determined in an autosomal 

recessive fashion.

X-LinKeD Dominant

X-linked dominant disorders are caused by mutations in genes on the X 

chromosome. Only a few disorders have this inheritance pattern, with a prime 

example being X-linked hypophosphatemic rickets. Males and females are both 

affected in these disorders, with males typically being more severely affected 

than females. Some X-linked dominant conditions, such as Rett
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syndrome, incontinentiapigmenti type 2, and Aicardi syndrome, are usually fatal 

in males either in utero or shortly after birth, and are therefore predominantly 

seen in females. Exceptions to this finding are extremely rare cases in which boys 

with Klinefelter syndrome (47,XXY) also inherit an X-linked dominant condition 

and exhibit symptoms more similar to those of a female in terms of disease 

severity. The chance of passing on an X-linked dominant disorder differs 

between men and women. The sons of a man with an X-linked dominant disorder 

will all be unaffected (since they receive their father's Y chromosome), and his 

daughters will all inherit the condition. A woman with an X-linked dominant 

disorder has a 50% chance of having an affected fetus with each pregnancy, 

although it should be noted that in cases such as incontinentiapigmenti, only 

female offspring are generally viable. In addition, although these conditions do 

not alter fertility per se, individuals with Rett syndrome or Aicardi syndrome 

rarely reproduce.

X-LinKeD recessive

X-linked recessive conditions are also caused by mutations in genes on 

the X chromosome. Males are more frequently affected than females, and the 

chance of passing on the disorder differs between men and women. The sons of a 

man with an X-linked recessive disorder will not be affected, and his daughters 

will carry one copy of the mutated gene. A woman who is a carrier of an X- 
linked recessive disorder (XRXr) has a 50% chance of having sons who are 

affected and a 50% chance of having daughters who carry one copy of the 

mutated gene and are therefore carriers. X-linked recessive conditions include the 

serious diseases hemophilia A, Duchenne muscular dystrophy, and Lesch-Nyhan 

syndrome, as well as common and less serious conditions such as male pattern 

baldness and red-green color blindness. X-linked recessive conditions can 

sometimes manifest in females due to skewed X-inactivation or monosomy X 

(Turner syndrome).

Y-LinKeD

Y-linked disorders, also called holandric disorders, are caused by 

mutations on the Y chromosome. These conditions display may only be 

transmitted from the heterogametic sex (e.g. male humans) to offspring of the
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same sex. More simply, this means that Y-linked disorders in humans can only 

be passed from men to their sons; females can never be affected because they do 

not possess Y allosomes.

Y-linked disorders are exceedingly rare but the most well-known 

examples typically cause infertility. Reproduction in such conditions is only 

possible through the circumvention of infertility by medical intervention.

Chromosomal disorders
Chromosomes, distinct structures made up of DNA and protein, are 

located in the nucleus of each cell. Because chromosomes are the carriers of the 

genetic material, abnormalities in chromosome number or structure can result in 

disease. Abnormalities in chromosomes typically occur due to a problem with 

cell division.

For example, Down syndrome (sometimes referred to as "Down's 

syndrome") or trisomy 21 is a common disorder that occurs when a person has 

three copies of chromosome 21. There are many other chromosome 

abnormalities including:

• Turner syndrome (45,X0),

• Klinefelter syndrome (47, XXY), and

• Cri du chat syndrome, or the "cry of the cat" syndrome (46, XX or XY, 5p-). 

Diseases may also occur because of chromosomal translocation in which portions 

of two chromosomes are exchanged.

Polygenic Disorders
Genetic disorders may also be complex, multifactorial, or polygenic, 

meaning they are likely associated with the effects of multiple genes in 

combination with lifestyles and environmental factors. Multifactorial disorders 

include heart disease and diabetes. Although complex disorders often cluster in 

families, they do not have a clear-cut pattern of inheritance. This makes it 

difficult to determine a person's risk of inheriting or passing on these disorders. 

Complex disorders are also difficult to study and treat because the specific 

factors that cause most of these disorders have not yet been identified. Studies 

which aim to identify the cause of complex disorders can use several 

methodological approaches to determine genotype-phenotype associations. One
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method, the genotype-first approach, starts by identifying genetic variants within 

patients and then determining the associated clinical manifestations.

This is opposed to the more traditional phenotype-first approach, and may 

identify causal factors that have previously been obscured by 

clinical heterogeneity, penetrance, and expressivity.

On a pedigree, polygenic diseases do tend to "run in families", but the 

inheritance does not fit simple patterns as with Mendelian diseases. But this does 

not mean that the genes cannot eventually be located and studied. There is also a 

strong environmental component to many of them (e.g., blood pressure).

• asthma

• autoimmune diseases such as multiple sclerosis

• cancers

• ciliopathies

• cleft palate

• diabetes

• heart disease

• hypertension

• inflammatory bowel disease

• intellectual disability

• mood disorder

• obesity

• refractive error

• infertility

Multifactorial inheritance
Multifactorial inheritance is also called complex or polygenic inheritance. 

Multifactorial inheritance disorders are caused by a combination of 

environmental factors and mutations in multiple genes. For example, different 

genes that influencebreast cancersusceptibility have been found on chromosomes 

6, 11, 13, 14, 15, 17, and 22. Some common chronic diseases are multifactorial 

disorders.

Examples of multifactorial inheritance include:

• heart disease,

• high blood pressure,

• Alzheimer's disease,
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• arthritis,

• diabetes,

• cancer, and

• Obesity.

Multifactorial inheritance also is associated with heritable traits such as 

fingerprint patterns, height, eye color, and skin color.

Multifactorial Disorders
These disorders involve variations in multiple genes, often coupled with 

environmental causes.

Mitochondrial inheritance
This type of genetic disorder is caused by mutations in the non-nuclear 

DNA of mitochondria. Mitochondria are small round or rod-like organelles that 

are involved in cellular respiration and found in the cytoplasm of plant and 

animal cells. Each mitochondrion may contain 5 to 10 circular pieces of DNA. 

Since egg cells, but not sperm cells, keep their mitochondria duringfertilization, 

mitochondrial DNA is always inherited from the female parent.

Examples of mitochondrial disease include:

• an eye disease called Leber's hereditary optic atrophy;

• a type of epilepsy called MERRF which stands for myoclonicepilepsy with 

Ragged Red Fibers; and

• a form of dementia called MELAS for mitochondrialencephalopathy,lactic 

acidosis and stroke-like episodes.

Human Genome
The human genome is the entire "treasury of human inheritance." The 

sequence of the human genome obtained by the Human Genome Project, 

completed in April 2003, provides the first holistic view of our genetic heritage. 

The 46 human chromosomes (22 pairs of autosomal chromosomes and 2 sex 

chromosomes) between them house almost 3 billion base pairs of DNA that 

contains about 20,500 protein-coding genes. The coding regions make up less 

than 5% of the genome (the function of all the remaining DNA is not clear) and 

some chromosomes have a higher density of genes than others.

Most genetic diseases are the direct result of a mutation in one gene. 

However, one of the most difficult problems ahead is to further elucidate how
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genes contribute to diseases that have a complex pattern of inheritance, such as in 

the cases of diabetes, asthma, cancer, and mental illness. In all these cases, no 

one gene has the yes/no power to say whether a person will develop the disease 

or not. It is likely that more than one mutation is required before the disease is 

manifest, and a number of genes may each make a subtle contribution to a 

person's susceptibility to a disease; genes may also affect how a person reacts to 

environmental factors.

Diagnosis

Due to the wide range of genetic disorders that are presently known, 

diagnosis of a genetic disorder is widely varied and dependent of the disorder. 

Most genetic disorders are diagnosed at birth or during early childhood, however 

some, such as Huntington's disease, can escape detection until the patient is well 

into adulthood.

The basic aspects of a genetic disorder rest on the inheritance of genetic 

material. With an in depth family history, it is possible to anticipate possible 

disorders in children which direct medical professionals to specific tests 

depending on the disorder and allow parents the chance to prepare for potential 

lifestyle changes, anticipate the possibility of stillbirth, or 

contemplate termination. Prenatal diagnosis can detect the presence of 

characteristic abnormalities in fetal development through ultrasound, or detect 

the presence of characteristic substances via invasive procedures which involve 

inserting probes or needles into the uterus such as in amniocentesis.

Prognosis

Not all genetic disorders directly result in death; however there are no 

known cures for genetic disorders. Many genetic disorders affect stages of 

development such as Down's syndrome, while others result in purely physical 

symptoms such as Muscular Dystrophy. Other disorders, such as Huntington's 

disease show no signs until adulthood. During the active time of a genetic 

disorder, patients mostly rely on maintaining or slowing the degradation 

of quality of life and maintain patient autonomy. This includes therapy, pain, and 

may include a selection of alternative medicine programs.
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Treatment

The treatment of genetic disorders is an ongoing battle with over 1800 

gene therapy clinical trials having been completed, are ongoing, or have been 

approved worldwide. Despite this, most treatment options revolve around 

treating the symptoms of the disorders in an attempt to improve patient quality of 

life.

Gene therapy refers to a form of treatment where a healthy gene is 

introduced to a patient. This should alleviate the defect caused by a faulty gene or 

slow the progression of disease. A major obstacle has been the delivery of genes 

to the appropriate cell, tissue, and organ affected by the disorder. How does one 

introduce a gene into the potentially trillions of cells which carry the defective 

copy? This question has been the roadblock between understanding the genetic 

disorder and correcting the genetic disorder.
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