STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

ALGAE, FUNGI AND LICHENS

CODE: 15BT/MC/AF14 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVES

» To enable students to understand the diverse assemblage of lower plants
» To understand the life cycle patterns of lower plants

ALGAE

Unit 1 (6 hrs.)
1.1 Classification of Algae (Bold and Wynne, 1978)
1.2 Characteristics of Algal Divisions

Unit 2 (20 hrs.)
Detailed study of the Thallus Organisation, Reproduction and Life
Cycle Pattern of the following forms (no development)

2.1 Cyanochloronta - Nostoc
2.2 Chlorophycophyta - Volvox , Caulerpa and Cladophora
2.3 Charophyta - Chara

2.4 Phaeophycophyta - Sargassum
2.5 Rhodophycophyta - Polysiphonia

FUNGI

Unit 3 (6 hrs.)
3.1 Classification of Fungi (Alexopoulos and Mims, 1979)
3.2 Characteristics of major Fungalclasses

Unit 4 (25 hrs.)
Detailed Study of the Thallus Organisation, Reproduction and Life
Cycle Pattern of the following forms (no development)
4.1 Chytridiomycetes - Synchytrium
4.2Plasmodiophoromycetes - Plasmodiophora

4.3 Oomycetes - Albugo

4.4 Ascomycetes - Peziza

4.5 Basidiomycetes - Puccinia
4.6 Deuteromycetes - Cercospora



LICHENS
Unit 5 (5 hrs.)
5.1 Lichens: Types: Foliose, Crustose and Fruticose, Structure,
Reproduction, Ecological and Economic importance
TEXT BOOKS
Sharma,O.P.Text book of Algae. New Delhi: Tata McGraw - Hill, 1986.

Sharma,O.P. Text book of Fungi.New Delhi: Tata McGraw — Hill, 1986.

BOOKS FOR REFERENCE

Alexopoulos, C. J. Introductory Mycology. New York: John Wiley,1962.

Bhattacharya, Gopal. Textbook of Mycology.Agrotech., 2013.

Bold, H. C. and M.J.Wynne.Introduction to Algae.New Delhi: Prentice Hall of India,1979.
Bold, H.C.Morphology of Plants. New York: Harper & Row, 1973.

Chapman, V. J. and D. J.Chapman.The Algae. London: Macmillan, 1973.

Dube, H.C. A Text Book of Fungi, Bacteria and Viruses. New Delhi: Vikas, 1985.
Ingold, C. T. Biology of Fungi. London: Hutchinson Educational, 1993.

Misra, A.and A. Agarwal.Lichens- A Preliminary Text. London: Oxford and IBH, 1978.
Morris, 1.An Introduction to Algae.London: Hutchinson University Library, 1967.
Sharma, P.D. Fungi and Allied Organism. New Delhi: Narosa, 2005.

Smith,G.M. Manual of Phycology. New York: McGraw-Hill,1955.

Vashista Sinha B.R and V.P. Singh.Botany for Degree students, Algae 9th revised ed. New
Delhi: S.Chand,2002.

JOURNALS

Algal Research (Elsevier)
Algal Research (Science direct)
International Journal on Algae
Fungal Biology

Fungal Diversity



WEB RESOURCES
www.journals.elsevier.com
www.sciencedirect.com

Www.springer.com

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins
Section A— Objective questions 9 x 1 =9 marks
Short paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminars

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours

Section A— Objective questions 18 x 1 = 18 marks

Short paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)


http://www.journals.elsevier.com/
http://www.sciencedirect.com/
http://www.springer.com/

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT
BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

PRINCIPLES OF APPLIED BIOTECHNOLOGY

CODE: 15BT/MC/PB14 CREDITS: 4
LTP:400
TOTAL HOURS: 52

OBJECTIVES

» To understand the applied aspects of Biotechnology
» To study the fundamental principlesand applications of biotechnology in
food, health care, and energy

Unit 1
Introduction (5 hrs.)
1.1 Introduction and Scope of Biotechnology
1.2 Mass cultivation, Nutraceutical and Pharmaceutical Applications of
SCP (Spirulina)
1.3 Algal Biofertilizers

Unit 2 (10 hrs.)
Mushroom Cultivation
2.1Mushrooms: Morphology, Types - Pleurotus sp., Agaricus sp. and
Volvariella sp.
2.2 ldentification of edible and poisonous mushrooms, Nutritive value
2.3 Cultivation — Pleurotus sp. and Agaricus sp.-Isolation, Spawn
Production, Growth Media, Spawn running,Harvest and Uses

Unit 3 (15 hrs.)
Dairy Technology
3.1 Cheese: Principles of Cheese making, Milk, Starter Culture,
Coagulant, Knitting of Curds, Salting, Pressing and Ripening
3.2 Types of Cheese: Cheddar, Camembert and Roquefort
3.3 Yoghurt Manufacture
3.4 Demonstration on yoghurt preparation

Unit 4 (7 hrs.)
Bakery
4.1 Bread production
4.2 Forms and Functions of Yeast in Bread Making
4.3 Estimation of Rate of Fermentation Using Yeast (Practicals)



Unit 5 (15 hrs.)
Fermentation Technology
5.1 Media and Equipment
5.2 Antibiotics: Penicillin - Strain Selection, Media, Fermentation,
Harvest,Recovery and Uses
5.3 Organic acid: Citric acid - Production, Recovery and

Industrial applications
5.4 Demonstration on Citric Acid Production

Field Visits and Workshops
= Visit to Nallayan Research Centre (Mass Cultivation and
Microscopic Studies of Spirulina)

=  Workshop on Mushroom Cultivation

= Visit to Modern Bakery
BOOKS FOR REFERENCE
Dhawan, V. Biotechnology for Food and Nutritional Security. India: TERI, 2004.
Dubey, R.C. A Text book of Biotechnology.New Delhi: S.Chand, 1993.
Ignacimuthu, S. Basic Biotechnology. New Delhi:Tata-McGraw,Hill, 1996.
Ignacimuthu, S.J. Biotechnology —An Introduction.New Delhi: Narosa, 2012.
Kumar, H.D. A Text book of Biotechnology. New Delhi:East West, 1993.
Kamal Nayan Joshi.Biotechnology. Manglam, Delhi.2013.
Patel, A.H. Industrial Microbiology. New Delhi: Macmillan, 1999.
Prescott and Dunn.Industrial Microbiology. USA: The AVI, 1987.
Srivastava H.S. An Introduction to Biotechnology. Meerut: Rastogi, 2001.

Trehan, K. Biotechnology. New Delhi: Wiley, 199I.

JOURNALS

Algae Biotechnology

Journal of Industrial Microbiology and Biotechnology
World Journal of Microbiology & Biotechnology
Central European Journal of Biology

Journal of Applied Biotechnology

Bioprocess and Biosystems Engineering



WEB RESOURCES
www.ibab.ac.in

Www.springer.com

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A— Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminars

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A — Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 =18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)


http://www.ibab.ac.in/
http://www.springer.com/

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

ALGAE, FUNGI AND LICHENS - PRACTICAL

CODE: 15BT/MC/P112 CREDITS: 2
LTP:003
TOTAL HOURS: 39

ALGAE
Study of the forms mentioned in the theory syllabus
Visit to places of Phycological importance - Kovalam
Herbarium - Algal specimens (minimum 3 sheets) to be submitted at the time of

examination

FUNGI
Study of the forms mentioned in the theory syllabus

Herbarium — Fungal/Bacterial disease plants (minimum 2 sheets) to be submitted at the
time of examination

Visit to Rice Research Station, Chevapet, Thirur

LICHENS
A general study of various types of Lichens — Crustose, Foliose and Fruticose

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50

Two Tests each of 90 mins. duration (2 X 20 = 40 Marks)
Record 10 Marks



End Semester Examination

Duration: 3 hrs

1. Sectioning, Drawing, Identification with reasons (1 alga, 1 fungus)
2. Spotters (4) (Identification, Diagram, Notes)

3. Algal Mixture( 2 forms out of 3, Identification, Diagram)

4. Spot at sight(Division, Class, Genus and Morphology)

5. Herbarium (Algae — 3, fungi — 2)

Marks: 50
2x7=14
4x4=16
5

10



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered to Students of B.Sc Advanced Zoology and Biotechnology

SYLLABUS
(Effective from the academic year 2015 — 2016)

GENERAL BOTANY -1

CODE: 15BT/AC/GB14 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVES

» To learn the characteristic features of a few botanical families and to know their
economic importance
» To understand the structural details of the lower groups in the plant kingdom

Unit 1 (17 hrs.)
Taxonomy
1.1 A general outline of Bentham and Hooker’s Classification
1.2 A study of the salient features of the following families and their
Economic Importance
a. Annonaceae b. Cucurbitaceae
c. Apocynaceae d. Lamiaceae
e. Euphorbiaceae  f. Arecaceae

Unit 2 (7 hrs.)
Anatomy
2.1 Primary Structure of Dicot Stem and Root
2.2 Secondary Growth in Typical Dicot Stem and Root
2.3 Leaf: Isobilateral and Dorsiventral

Unit 3 (10 hrs.)
Algology
3.1 Salient features of the characteristic features of Algae
3.2 A detailed study of the Life Cycle of the following Algae
(no development)
a. Nostoc b.Chara c. Sargassum

Unit 4 (20 hrs.)
Mycology
4.1 Salient features of the characteristic features of Fungi
4.2 A detailed study of the Life Cycle of the following Fungi
(no development)
a. Rhizopus b. Aspergillus  c. Polyporus



Unit 5 (8 hrs.)
Plant Pathology
5.1 A study of the Causal Organism, Symptoms and control measures of the
followingPlant Diseases: Citrus Canker, Tikka Disease of Groundnut,
Red Rot of Sugarcane

TEXT BOOK

Rao, K. N. and R.V.Narayanaswamy.Ancillary Botany. Madras: S.Vishwanathan, 1986.

BOOKS FOR REFERENCE

Bhattacharya Gopal, Textbook of Mycology. Agrotech, 2013.

Chopra, G.L., A Text book of Fungi,Meerut, India: S.Nagin & Co. Pandey B.P., College Botany.
Vol.l Fungi & Pathology. 1997.

Pandey, B.P.Text Book of Botany Algae, New Delhi:S.Chand, 2000.

Sharma, O.P., Text Book of Algae, New Delhi:Tata McGraw Hill, 1992,

Sharma,O.P. Text book of Fungi, New Delhi: Tata McGraw — Hill, 1986.

Singh, V.,Pande P.C andJain D.K:Anatomy of Seed Plants.India: Rastogi, 1996.
VashistaB.R.,Sinha P andSinghV., New Delhi: Botany for Degree students, Algae,

S.Chand, 2002.

Vashista B.R. New Delhi: Botany for Degree Students — Fungi,S.Chand.1982.

JOURNALS

International Journal of Algae
Fungal Biology

Journal of Botany

Natural Areas Journal

WEB RESOURCES

www.springer.com/life+science


http://www.springer.com/life+science

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A — Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminars

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A—  Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B - 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered Students of Advanced Zoology and Biotechnology

SYLLABUS
(Effective from the academic year 2015 — 2016)

GENERAL BOTANY -1-PRACTICAL

CODE:15 BT/AC/P111 CREDITS: 1
LTP:002
TOTAL HOURS: 26
TAXONOMY
Description in Technical Terms of Plants belonging to the Families mentioned in the
Syllabus

Dissection of Flowers, Observation and Sketching of Floral Parts, Construction of Floral
Diagram and Floral Formula

ANATOMY
Preparation of suitable sections of Angiosperm Material included in the
Syllabus and their Interpretation

ALGOLOGY AND MYCOLOGY
Identification, Observation and Sketching of Types Included in the Syllabus

PLANT PATHOLOGY

Identification, Observation and Sketching of Types Included in the Syllabus
PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50

Two Tests each of 90 mins. duration (2 X 20 = 40 Marks)

Record 10 Marks

End Semester Examination

Duration: 3 hrs Marks: 50
1. Taxonomy — Description (1) 10

2. Anatomy — Sectioning & Identification (1) 10

3. Spotters (5) -5x5 25

4. Pathology specimen 5



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

BRYOPHYTES, PTERIDOPHYTES AND GYMNOSPERMS

CODE: 15BT/MC/BP24 CREDITS: 4
LT P:400
TOTAL TEACHING HOURS: 52

OBJECTIVES

» To learn the classification, structure, organization, reproduction and life cycles of lower
vascular plants
» To study the primitive and advanced features of living and fossil forms

Unit 1 (10 hrs.)
Classification and Characteristics
1.1 Classification of of Bryophyta (Proskauer, 1957) and Characteristic
Features of following classes: Hepaticopsida, Anthocerotopsida,
Bryopsida
1.2 Classification of Pteridophyta (Reimers, 1951) and Characteristic
Features of the following classes: Lycopsida,
Sphenopsida and Pteropsida
1.3 Classification of Gymnospermae (Bierhorst, 1971) and Characteristic
Features of the following classes: Cycadopsida and Gnetopsida

Unit 2 (12 hrs.)
Bryophytes
2.1A Detailed Study of the Thallus Structure, Anatomy and Reproduction
of thefollowing (no development): Hepaticopsida — Porella,
Anthocerotopsida — Anthoceros, Bryopsida - Polytrichum

Unit 3 (12 hrs.)
Pteridophytes
3.1 A Detailed Study of the Plant Body, Anatomy and Reproduction
of the following: (no development): Lycopsida — Lycopodium,
Sphenopsida — Equisetum, Filices - Marsilea

Unit 4 (11hrs.)
Gymnosperms
4.1 A Detailed Study of the Plant Body, Anatomy and Reproduction of
the following (no development):
Cycadopsida — Cycas and Gnetopsida — Gnetum



Unit 5 (7 hrs.)
Fossils
5.1Table of the Geological Time Scale
5.2 Process of Fossilization
5.3. Fossil forms - Pteridophyta: Lepidodendron, Stigmaria,
Lepidostrobus and Lepidocarpon
Gymnosperms: Williamsonia

TEXT BOOK

Pandey,S.N, P.S Trivedi and A Misra. A Textbook of Botany Vol II- Bryophytes, Pteridophytes
and Gymnosperms.New Delhi: Vikas, 1999.

BOOKS FOR REFERENCE
BRYOPHYTES

Prem Puri, Bryophytes —Morphology, Growth and DifferentiationDelhi.: Atma Ram, 1981.

Smith,G.M. Cryptogamic BotanyVol Il. London: McGraw Hill, 1995.
Srivastava, H.N. Bryophytes. India: Pradeep,. 2007.

Watson,E.V. The structure and Life of Bryophytes. London: Hutchinson University
Library. 1968.

Vashista, P.C., Botany for Degree Students Vol. IV,New Delhi: S.Chand,1967.

PTERIDOPHYTES
Arnold, C.A., An Introduction to Palaeobotany, McGraw Hill,1947.
Eames, A.J. Morphology of Vascular Plants. New Delhi: Tata McGraw Hill, 1999.

Smith,G.M. Cryptogamic Botany,-Vol.Il. London: McGraw Hill, 1999.
Sporne, K.R. Morphology of Pteridophytes. New Delhi: B.I, 1980.

Sporne, K.R., Morphology of Pteridophytes, B.I, 1976.
Sukla & Mishra, S.P., Essentials of Palaeobotany, Vikas, 1982.



GYMNOSPERMS
Chamberlain,C.J.Gymnosperms - Structure and Evolution. New Delhi: CBS, 1980.

Coulter, J.M.and C.J.Chamberlain.Morphology of Gymnosperms. Allahabad:Central Book
Depot, 1960.

Srivastava, H.N. Gymnosperms. India:Pradeep, 2004.

Vashista, P.C., Botany for Degree Students. Vol. V (Gymnosperms)New Delhi:
S.Chand, 1976.
Sporne, K.R., Morphology of Gymnosperms. B.I, 1976.

WEB RESOURCES

BRYOPHYTES
www.cpbr.gov.au/bryophyte
www.britannica.com
www.csun.edu
www.scilinks.org

blogs.ubc.ca

PTERIDOPHYTES
www.uwgb.edu

www.hardyferns.org

GYMNOSPERMS
www.conifers.org
Wikipedia.org/wiki/gymnosperms

www.exploringnature.org

JOURNALS

BRYOPHYTES
Annals of Botany
Systematic Botany
Journal of Bryology
Journal of Botany


http://www.cpbr.gov.au/bryophyte
http://www.britannica.com/
http://www.csun.edu/
http://www.scilinks.org/
http://www.uwgb.edu/
http://www.hardyferns.org/
http://www.conifers.org/
http://www.exploringnature.org/

PTERIDOPHYTES

A Journal of Botanical Nomenclature
Current Biology

American Journal of Plant Sciences
Natural Areas Journals

The British Fern Gazette

American Fern Journal

GYMNOSPERMS
Journal of Botany
Canadian Journal of Botany

Nordic Journal of Botany

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A —  Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 = 12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:
List of evaluation modes:
Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A—  Objective questions 18 x 1 =18 marks
Short Paragraphs 6 x 3 =18 marks (6 out of 9)
Section B - 4 x 6 =24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS

(Effective from the academic year 2015 — 2016)

BRYOPHYTES, PTERIDOPHYTES AND GYMNOSPERMS - PRACTICAL

CODE: 15BT/MC/P221

CREDITS: 1

LTP:002

TOTAL HOURS: 26

BRYOPHYTES
1 Porella
2 Anthoceros (slides only)
3 Polytrichum (slides only)

PTERIDOPHYTES
1 Lycopodium
2 Equisetum (slides only)
3 Marsilea

GYMNOSPERMS
1 Cycas
2 Gnetum (slides only)

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50
Two Tests each of 90 mins. duration (2 X 20 = 40 Marks)
Record 10 Marks

End Semester Examination:

Total Marks: 50

1 Sectioning, Drawing, Identification with reasons
2 Spotters (4) Drawing, Identification with reasons
3 Spot at sight (3) Division, Class, Genus and Morphology

Duration: 3 hours

3x8=24
4x5=20
3x2=6



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered to Students of Advanced Zoology and Biotechnology

SYLLABUS
(Effective from the academic year 2015 — 2016)

GENERAL BOTANY - 11
CODE:15 BT/AC/GB24 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52
OBJECTIVES

» To enable students to understand the physiological activities occurring in plants
» To study the structure, organization, reproduction and life cycle of lower plants

Unit 1 (16 hrs.)
Bryophyta , Pteridophyta and Gymnospermas
1.1Salient features of Bryophyta ,Pteridophyta and Gymnospermae
1.2 A Detailed Study of the Life Cycle (no development) of Funaria
1.3 A Detailed Study of the Life-Cycle (no development) of Adiantum
1.4 A Detailed Study of the Life-Cycle (no development) of Cycas

Unit 2 (12hrs.)
Physiology - |
1.1 Photosynthesis - Light Reaction: Red Drop, Emerson Enhancement
Effect, Pigment System I and 11, Phosphorescence, Fluorescence,Cyclic
and Non Cyclic Photo Phosphorylation. Dark Reaction: C3 and C4
1.2 Respiration — Aerobic: Glycolysis, Krebs Cycle, Organization of the
Respiratory Chain, ElectronTransport Pathway and Oxidative
Phosphorylation. Anaerobic Fermentation
Unit 3 (8 hrs.)
Physiology - 11
3.1Plant Growth Regulators - Auxins, Gibberellins, Cytokinins, ABA
and Ethylene-Practical Applications
3.2 Photoperiodism — Long and Short Day Plants — Phytochrome, Florigen
and Vernalisation

Unit 4 (8 hrs.)
Applied Botany |
4.1 Bonsai Technique
4.2Cut Flowers, Importance and Methods to Prolong Vase Life
4.3 Flower Arrangement - Fresh and Dry

Unit 5 (8 hrs.)
Applied Botany 11
5.1 Principles of Plant Tissue Culture
5.2 Oyster and Button Mushroom: Cultivation and Marketing



TEXT BOOK

Rao, K. N., andR.V.Narayaswamy, Outlines of Botany. Madras: S.Viswanathan, 1986.
BOOKS FOR REFERENCE

Janick, J. Horticultural Science.New Delhi: Surgeet.1982.

Kumar, N. Introduction to Horticulture.Nagercoil: Rohini, 1980.

Sinha,R.K. Modern Plant Physiology. New Delhi: Narosa, 2014.

Verma.V.Text Book of Plant Physiology. New Delhi: Emkay, 1989.

Verma, S.K. Plant Physiology and Biochemistry.New Delhi: S Chand, 2000.

Vidyarthi, R.D. Text Book of Botany. New Delhi: S.Chand, 1992.

WEB RESOURCES

PTERIDOPHYTA
www.uwgb.edu

www.hardyferns.org

GYMNOSPERMS
www.conifers.org
Wikipedia.org/wiki/gymnosperms

www.exploringnature.org

PHYSIOLOGY
www.journals.elsevier.com
Www.springer.com

www.academicjournals.org

JOURNALS

Journal of Plant Physiology (Elsevier)

Journal of Plant Physiology (Science Direct)

International Journal of Plant Physiology and Biochemistry


http://www.uwgb.edu/
http://www.hardyferns.org/
http://www.conifers.org/
http://www.exploringnature.org/
http://www.journals.elsevier.com/
http://www.springer.com/

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A— Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:
List of evaluation modes:
Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A—  Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered to Students of Advanced Zoology and Biotechnology

SYLLABUS
(Effective from the academic year 2015 — 2016)

GENERAL BOTANY -11 PRACTICAL

CODE: 15BT/AC/P221 CREDITS: 1
LTP:002
TOTAL HOURS: 26

BRYOPHYTA
Identification, Observation and Sketching of Type Included in the Syllabus

PTERIDOPHYTA AND GYMNOSPERMS
Preparationof suitable sections of forms included in the Syllabus and their Interpretation

PHYSIOLOGY
PhysiologyExperiments included in the Syllabus — Observation and Interpretation
Rate of Photosynthesis with varying Intensity and Quality of Light
Rate of Respiration using Respiroscope
PATTERN OF EVALUATION
Continuous Assessment:
Total Marks: 50
Two Tests each of 90 mins. duration (2 X 20 = 40 Marks)

Record 10 Marks

End Semester Examination

Duration: 3hrs Marks: 50
1. Pteridophyte and Gymnosperm

Sectioning & Identification, Diagram, Reasons (1) 20

2. Individual experiment: Physiology — set up, procedure, tabulation, result
10

3. Spotters (5) ldentification, Diagram, Reasons 5 x 4 20



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the Academic Year 2015 — 2016)

ENVIRONMENTAL STUDIES
CODE: 15BT/GC/ES22 CREDITS : 2
LTP:200
TOTAL TEACHING HOURS : 26
OBJECTIVES OF THE COURSE

» To create an awareness about current environmental issues
» To educate students on conservation and management of natural resources
» To encourage students to be ecosensitive and ecofriendly

Unit 1
Introduction (6 hrs.)
1.1 Components ofthe Environment — Classification and Characteristics of
Resources — Renewableand Non — Renewable Resources
1.2 Need for Public Awareness in Conservation of Natural Resources
1.3 Energy Flow in Ecosystems — Aquatic and Terrestirial — Food Chain and
Food Web

Unit 2
Pollution and Socio Economic Aspects of the Environment (10 hrs.)
2.1 Types of Pollution — Air, Water, Solid Waste, Noise
2.2 Problems - Green House Effect — Depletion ofthe Ozone Layer — Climate Change
2.3 Bio Diversity - Definition - Loss of Bio Diversity — Threats
to Biodiversity andConservation of Biodiversity
2.4 Human Behaviour: - Population — Urbanization — Poverty
(As Cause and Result of Pollution and Degradation)
2.5 Technology: Agriculture and Industry — Deforestation. Misuse and
Abuse of the Resources
2.6 Effects and Consequences of Environmental Problems

Unit 3
Sustainable Development, Remedies and Policy Implications (10 hrs.)
3.1 Environmental Disasters Natural and Human Made — Bhopal Gas
Tragedy — Chernobyl Accident — Fukushima Nuclear Crisis —
Gulf War — Love Canal Episode — Tsunami — Volcanic Eruptions
3.2 Methods Evolved to Measure and Check Environmental Degradation
and Pollution — Carbon Footprint, Carbon Credit, Ecological Footprint,
and Ecological Shadow
3.3 Environmental Movements in India — Chipko Movement, Narmada
Bachao Andolan, Sethu Samudram Project



3.4 Environmental Acts — Policy Measures with respect to India

3.5 International Environmental Agreement — Stockholm Conference —
Montreal Protocol —Rio Meet — Kyoto Conference — UN Conference
on Climate Change (Copenhagen)

Field visit

Eco initiatives at the campus: Garbage Segregation and Vermicomposting — Greywater
Recycling — Rainwater Harvesting — Solar Powered Lights — Biodiversity
TEXT BOOK

Bharucha, E. Textbook of Environmental Studies.Hyderabad: Universities Press, 2005.

REFERENCE BOOKS

Ignacimuthu, S. Environmental Awareness and Protection.New Delhi: Phoenic House, 1997.
Jadhav, H and V. M. Bhosale.Environmental Protection and Law. New Delhi: Himalaya, 1995.
Odum, E.P.Fundamentals of Ecology.U.S.A:W.B. Sauders, 1971.

Mies, M and V. Shiva.Ecofeminism, London: Zed Books, 1989.

Singh, H.R. Environmental Biology.New Delhi: S.Chand, 2005.

PATTERN OF EVALUATION (Internal assessment)
No End Semester Examination

Continuous Assessment:

One Hour Test — 25 Marks
One Component — 25 Marks



STELLA MARISCOLLEGE (AUTONOMOUS), CHENNAI — 600 086
B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

TAXONOMY OF ANGIOSPERMS AND ECONOMIC BOTANY

CODE: 15BT/MC/TE34 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVES

» To understand the vegetative and reproductive features of a few families of angiosperms
» To identify some of the common flowering plants of Tamil Nadu

TAXONOMY OF ANGIOSPERMS

Unit 1 (10 hrs.)
Classification and Plant Morphology
1.1 Phenetic (Linnaean, Bentham and Hooker), Phylogenetic (Angiosperm

Phylogeny Group 111 (APG I111)) Systems of Classification

1.2 Detailed study of Bentham and Hooker’s Classification(Merits and Demerits)
1.3 Overview of Plant Morphology - Habit, Roots, Stems, Buds, and Leaves
1.4 Floral Morphology: Flowers, Floral Diagram and Floral Formulae
1.5 Fruit Morphology Fruit Types

Unit 2
Nomenclature and Herbaria (20 hrs.)
2.1 Plant nomenclature: Binomial and Polynomial, Author Citation (ICN)
2.2 Herbarium Techniques: Collection, Pressing, Drying, Poisoning, Mounting and
Preservation of Plant Specimens
2.3 Important Botanical Gardens and some Important Herbaria
2.3.1 Acharya JCB Botanical Garden, Kolkata, Sims Park,
Coonoor, TN., Experimental Garden, Yercaud. Kew Gardens, UK
2.3.2 Central National Herbarium (BSI), Coimbatore, Rapinat Herbarium,
Trichy, TN
Unit 3 (11 hrs.)
Detailed Study of the Diagnostic Characteristics and Economic
Importance of the following:
3.1 Polypetalae - Annonaceae, Rutaceae, Fabaceae (including the subfamilies),
Cucurbitaceae and Apiaceae



Unit 4 (11 hrs.)
Detailed Study of the Diagnostic Characteristics and Economic
Importance of the following:
4.1 Gamopetalae - Rubiaceae, Apocynaceae, Solanaceae,and
Acanthaceae and Lamiaceae
4.2 Monochlamydeae - Amaranthaceae, Euphorbiaceae
4.3Monocotyledones -Orchidaceae, Arecaceae and Poaceae

Unit 5 (20 hrs.)
A Brief Study of the Economic Products: Botanical name, Common name,
Family, Morphology of the Useful Part and Uses of the following: -
5.1 Fibre and Fibre yielding Plants: Cotton, Jute
5.2 Tannins and Dyes: Acacia catechu, Caesalpinia sappan, Haematoxylum

campechianum

5.3 Gums and Resins: Gum Arabic, Resin, Dammar Gum, Guggul, Olibanum
5.4 Spices and Condiments: Cumin, Mustard, Turmeric, Cinnamon, Nutmeg,
5.5 Bay Leaves, Fenugreek and Asafoetida
5.6 Fumitories and Masticatories: Tobacco, Cannabis, Areca Nut and Betel Leaf

TEXT BOOKS

Singh.V. and D.K. Jain.Taxonomy of Angiosperms.Meerut: Rastogi, 1989.
Verma.V. A Text Book of Economic Botany.London:Cambridge University, 1989.
BOOKS FOR REFERENCE

AntonyV.T., Biodiversity of Flowering Plants.Sonali, 2011.

Gamble,J.S. Flora of the Presidency of Madras., Vol. I1,. New Delhi: Jayyed,
1956.

Hill, A.F. Economic Botany. New York:Tata McGraw-Hill,19609.
Jeffrey, C. An introduction to Plant Taxonomy., London: Cambridge University,1982.

Lawrence, George.H.M., Taxonomy of Vascular Plants., New Delhi:Oxford IBH,
1987.

Maiti R K., Introduction to Modern Economic Botany.Agrobios, 2009.

Rendle, A.B. Classification of Flowering Plants, Vol.I& I1. London:Cambridge University,
1980.



JOURNAL

Angiosperm Phylogeny Group. An update of the Angiosperm Phylogeny Group classification for
the orders and families of flowering plants: APG Il. Botanical Journal of the Linnean
Society 141(4): 399-436. doi: 10.1046/j.1095-8339.2003.t01-1-00158. 2003.

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A — Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Crossword,

Open book test

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A — Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 =18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)


http://onlinelibrary.wiley.com/doi/10.1046/j.1095-8339.2003.t01-1-00158.x/abstract
http://onlinelibrary.wiley.com/doi/10.1046/j.1095-8339.2003.t01-1-00158.x/abstract
http://en.wikipedia.org/wiki/Botanical_Journal_of_the_Linnean_Society
http://en.wikipedia.org/wiki/Botanical_Journal_of_the_Linnean_Society
http://en.wikipedia.org/wiki/Botanical_Journal_of_the_Linnean_Society

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

PHYTOTHERAPY AND ETHNOBOTANY

CODE: 15BT/MC/PE34 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52
OBJECTIVES

» To create an awareness about indigenous medicinal systems and tribal traditional
practices
» To learn the therapeutic property of plants through preparation of herbal medicines

Unit 1 (14 hrs.)
Origin of Herbs in Health Care
1.1 Basic Principles of Ayurveda and Siddha: Panchamahabhutas,
Tridhosha Concept, Malas, Agni, Prakruti
1.2 Drug Preparation: Ashwam, Arishtam, Taila, Churnam, Leghyam,
Bhasmam, Infusion and Decoction, Poultice: Salves, Compresses,
Mouthwash
1.3 Adulteration, Detection and Standardization of Herbal Drugs
1.4 Validation of Herbal Drugs and Good Manufacturing Practices
1.5 Preparation of the following (Practical) Ayurveda / Siddha Medicines
forCommon Ailments: Infusion and Decoction, Poultice, Salves and Creams,
Mouth wash and Herbal Tooth Powder, Tailam, Churnam and Leghyam
1.6 Microscopic and Qualitative Analysis of Herbal Drug (Churnam) (Practical)

Unit 2 (18 hrs.)
Organoleptic Study
Vernacular Name, Binomial, Family, Active Principle and Medicinal Uses
of the following:
2.1 Roots: Asparagus racemosus, Rauwolfia serpentina
2.2 Underground Stem :Zingiber officinalis, Curcuma longa and
Allium cepa
2.3 Leaves: Ocimum sp., Tylophora asthmatica,Catharanthus roseus and
Aloe vera
2.4Flowers: Hibiscus rosa-sinensis and Datura stramonium
2.5 Fruits: Piper longum, Terminalia chebula, Myrstica fragrans and Emblica
officinalis
2.6 Seeds : Trigonellafoenum — graceum and Pongamia glabra
2.7 Bark :Cinnamomun zeylanicum
2.8 Whole Plant : Azadirachta indica, Eclipta alba, and Phyllanthus amarus



Unit 3 (8hrs.)

Ethnobotany

3.1 Ethnobotany : Definition and Scope

3.2 Methodologies of Ethnobotanical Research: Fieldwork, Literature,
Herbaria and Musea

3.3 Ethnobotany as a lead to Modern Drug Discovery: Memory plus, Liv 52
Chawanaprash, Pankajakasturi Choornam

3.4 Ethnobotanical Studies of Irula Tribes

3.5 Bioprospecting and Commercial use of Traditional Knowledge

3.6 Traditional knowledge (TK) in relation to Intellectual Property Rights
and Biopiracy

Unit 4
Biodiversity (5 hrs.)

4.1 Role of Ethnobotany in Conservation of Biodiversity
4.2 Ex situ Conservation & In situ Conservation

Unit 5 (7 hrs.)
Ayurveda and Beauty
5.1 Role of Dhatu in Physical Beauty and Daily Routine to Enhance Beauty
5.2 Essential Oils & Aroma Therapy
5.3 Facial and Hair Care using Herbal Products(Demonstration)
BOOKS FOR REFERENCE
Das, S.N. Medicinal Plants for Health and Wealth. New Delhi: Agrotech. 2006.
Dash, V.B. Ayurvedic Treatment for Common Diseases.New Delhi:Konark, 1978.
Dash, V.B. Fundamental of Ayurvedic Medicine.New Delhi:Konark, 1989.
Dastur, J.F. Medicinal plants of India and Pakistan.New Delhi:D.B.Taraporewala, 1988.
Dananjay J Deshpande., Handbook of Medicinal Herbs. Agrobios, 2010.
Duke, J.A. Handbook on Medicinal Herbs. London: CRC, 2002.

Froog, S. Medicinal Plants - Field and Laboratory Manual.New Y ork:International Book
2005.

Grewal, R.C. Medicinal Plants.Cambridge: Harvard University, 2000.

Hanson, B.A. Understanding MedicinalPlants, their chemistry and therapeutic action.New
York:The Haworth, 2005.

ICMR.Quality Standards of Indian Medicinal Plants. (Vols.I, 11, 11, & IV).New Delhi.: ICMR,
2006.



Jaibala, S. and G.Balakrishnan.A Hand Book of Common Remedies based on Siddha System of
Indian Medicine.Madras.St.Louis institute, 1975.

Jain, S.K. Contribution to Ethnobotany.India: Scientific, 1997.
Kapoor, L.D. Handbook of Ayurvedic Medicinal Plants.,India: CRC,.2001.

Prajapati, N.D. and S.S.Purohit.Agro’s Color Atlas of Medicinal Plants. Jodhpur:
Agrobios, 2006.

Rastogi, R.P. Compendium of Indian Medicinal Plants.Vols.I, Il, 11l and IV. New Delhi:
Central Drug Research Institute Publication and Information Directorate, 1988.

Reddy, K.J., B.Bahadur, B.Bhadriah and M.L.N.Rao. Advances in Medicinal Plants.,Delhi:
Universities, 2007.

Roseline A., Pharmacognosy., Chennai:MJP, 2011.
Saha, N.N. Herbal Remedies. New Delhi: Universal, 1981.

Trivedi, P.C. Medicinal Plants: Ethnobotanical Approach. Jodhpur: Agrobios, 2006.

WEB RESOURCES
www.ethnobiology.ch

www.ncbi.nlm.nih.gov

JOURNALS
International Journal of Phytotherapy& Ethnobotany

Journal of Pharmacognosy & Phytotherapy

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A— Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)


http://www.ethnobiology.ch/
http://www.ncbi.nlm.nih.gov/

Third Component:

List of evaluation modes:

Herbal Medicine preparation and analysis (Histochemical and Microscopic)
Quiz

Assignments

Scrap book and Herbarium of Medicinal plants

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A—  Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

TAXONOMY OF ANGIOSPERMS AND ECONOMIC BOTANY - PRACTICAL

CODE: 15BT/MC/P332 CREDITS: 2
LTP:003
TOTAL HOURS: 39
TAXONOMY OF ANGIOSPERMS
Laboratory sessions will consist of working with fresh materials to illustrate descriptive
terminology, derivation of family and salient features of plant families; floral analysis

A plant collection of 10 plants belonging to at least 10 different families — Herbarium to be
submitted for the End semester examination

Use of dichotomous key in the classification of the given specimens
Field Trip to Kolapakkam / Sholinganallur
ECONOMIC BOTANY

Economically important products of families mentioned in Units 3-5 of the theory syllabus

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50
Two Tests each of 90 mins. duration (2 X 20 = 40 Marks)
Record 10 Marks

End Semester Examination:

Total Marks: 50 Duration: 3 Hours
1 Family Identification 2x4 =8
2 Description, Drawing & Dissection 1x12=12
3 Key Preparation 5
4 Spot at sight 20

5 Herbarium 5



STELLA MARISCOLLEGE (AUTONOMOUS) CHENNAI- 600 086
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS

ANATOMY AND EMBRYOLOGY OF ANGIOSPERMS

CODE: 15BT/MC/AE44 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52
OBJECTIVES

» To studythe complex tissue organization of plant bodies
» To provide an understanding of reproduction in angiosperms

Unit 1 (10 hrs.)
Meristems
1.1 Meristem: Classification, Organization of Shoot Apex and Root Apex
1.2 Lateral meristem: Vascular Cambium - Structure and Formation
1.3Cork Cambium: Periderm: Phellem, Phellogen and Phelloderm,
Development, Location, Morphology of Bark, Commercial Bark,
Protective Tissues of Monocot and Lenticels

Unit 2 (10 hrs.)
Vascular Elements
2.1Secondary Xylem: Vessels, Tracheids, Wood Parenchyma and Rays,
Sap Wood, Heartwood, Annual Rings, Dendrochronology
2.2Secondary phloem: Sieve Tubes, Companion Cells, Phloem Parenchyma
and Fibres

Unit 3 (10 hrs.)
Secondary Growth
3.1Secondary Growth of Normal Dicot Root and Dicot Stem
3.2Anomalous Growth: Primary and Secondary Structures in Dicots
3.3Primary Thickening Meristem in Monocots
3.4Anomalous Secondary Thickening in Monocot Stem - Dracaena

Unit 4 (20 hrs.)
Leaf
4.1Leaf - Internal Structure of Dorsiventral, Isobilateral and Centric,
Leaf Abscission
4.2 Epidermis — Stomata — Structure and Types
4.3 Epidermal Hairs and Appendages



Unit 5 (12 hrs.)
Embryology
5.1Microsporangium: Microsporogenesis - Male Gametophyte
5.2Megasporangium: Megasporogenesis - Female Gametophyte -
Monosporic(Polygonum), Bisporic(Allium) and Tetrasporic (Peperomia)
5.3Double Fertilization, Apomixis
5.4Endosperm - Types and Functions; Ruminate Endosperm
5.5 Embryo - Development of Dicot Embryo — Capsella bursa pastoris,

Polyembryony

TEXT BOOKS
Bhojwani, S.S and S.P. Bhatnagar.Embryology of Angiosperms.New Delhi:Vikas, 1986.

Singh, V., P.C. Pande and D.K. Jain.Anatomy of Seed Plants.Meerut, India: Rastogi,1987.
BOOKS FOR REFERENCE

Cutter, E.G., Plant Anatomy. London: Part I, The English Language Book Society and
Edward Arnold,1978.

Esau K. Anatomy of Seed Plants.New York: Wiley Eastern, 1972.
Fahn, A. Plant Anatomy. London:OxfordPergamon, 1986.

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A —  Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminars

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A—  Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 =18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 = 40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

ANATOMY AND EMBRYOLOGY OF ANGIOSPERMS - PRACTICAL

CODE: 15BT/MC/P442 CREDITS: 2
LTP:003
TOTAL HOURS: 39
PLANT ANATOMY
A study of the anatomy of the following (any 2 specimens in each category for stem and
root):
1 Primary structure: Dicot stem

Dicot root
Monocot root
Monocot stem

2 Secondary structure: Dicot Stem

Dicot Root
3 Leaf: Isobilateral - Nerium
Dorsiventral - Grass
Centric - Allium

4 Stomatal types:  Dicot
5 Anomalous Structure:

Primary:  Nyctanthus
Boerhaavia
Secondary: Bignonia
Bougainvillea
Leptadenia
Dracaena

6 Nodal Anatomy: Unilacunar, Trilacunar and Multilacunar nodes (diagrammatic
sketch only)

7 Histochemistry: Methods to identify cellulose, lignin, protein, sugar, starch, lipids,
nucleic acids

8 Ergastic substances: Druses, Raphides and Cystolith



EMBRYOLOGY
A study of the following:
1 T.S of young anther and mature anther
2 Pollen morphology
3 Binucleate and tetranucleate embryo sacs
4 Stages of Dicot embryo development
5 L.S. of mature monocot embryo
6 Endosperm - nuclear, cellular and ruminate
7  Embryo dissection - Tridax

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50
Two Tests each of 90 mins. duration (2 X 20 = 40 Marks)
Record 10 Marks

End Semester Examination:

Total Marks: 50 Duration: 3 hours
Sectioning, Drawing, Identification with reasons 3x8=24
Embryo Dissection 6 =6

Spotters (2 Anatomy, 2 Embryology) 4x5=20



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

CELL AND MOLECULAR BIOLOGY

CODE: 15BT/MC/CM54 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVES

» To provide and overview of the cellular and molecular aspects of the plant cell
» To analyse the structure and function of the cell

Unit 1 (15 hrs.)
Introduction
1.1 Cell Theory: A brief study of the relationship of Cytology with
otherBiological sciences
1.2 Cell Membrane: Chemical Composition, Molecular Organization
of the Cell Membrane, Molecular Models and Biogenesis
1.3 Cell Organelles-Structure, ChemicalComposition, Function and
Biogenesis of the following: Endoplasmic Reticulum,Golgi Apparatus,
Mitochondria, Chloroplast, Microbodies-Peroxisomes,Glyoxysomes
Unit 2 (10 hrs.)
Nucleus
2.1 Nucleus: Nuclear Membrane, Nucleolus, Nucleoplasm
2.2 DNA Structure- Chemistry of Double Helix — Types of DNA (A,B,2),
Chargaff’s rule, Tm value, Histones — Nonhistones
2.3Chromosomes - Structure and Chemistry, Giant Chromosomes-
Lampbrush, Polytene
2.4 Cell Cycle - Mitosis and Meiosis
Unit 3 (7 hrs.)
DNA Replication
3.1 Modes of Replication - Conservative and Semiconservative
3.2DNA Replication - Initiation, Replication forks, Leading Strand and
Lagging Strand Synthesis; Proteins involved in Replication
3.3DNA Repair: Direct Repair — Photoreactivation
Unit 4 (10 hrs.)
Transcription
4.1 Molecular Structure of Three Classes of RNA (MRNA, rRNA, tRNA)
4.2 Central Dogma
4.3 Transcription of Prokaryotic Genes: Initiation, Elongation and Termination
4.4Processing of Eukaryotic mRNA - Capping, Splicing and Polyadenylation



Unit 5 (10 hrs.)
Translation and Gene Regulation

5.1 Genetic Code - Triplet Codon for Protein Synthesis

5.2 Mechanism of Translation - Initiation, Elongation and Termination

5.3 Prokaryotic Regulation: Operon Concept — lac operon

5.4 Eukaryotic Regulation: Genetic Imprinting

TEXT BOOK

Verma P.S and K.Agarwal .Cytology, New Delhi: Chand, 1988.
BOOKS FOR REFERENCE

Benjamin, L.Genes IX, New York: Oxford University, 2014.

Bruce Alberts. Essentials of Cell Biology. New York: Garland Science, 2008.
Chhazllani V. K., Plant Cell Biology.Delhi: Manglam,2011.

David P.Clark. Molecular Biology. New York: Elsevier, 2005.

De Robertis, E.D.P, andDeRobertis.E.M.F.Cell and Molecular Biology, (6" Ed.) Philadelphia:
W.B.Saunders College,2007.

Freifelder, D. Molecular Biology.(2™ Ed.). Boston: Jones and Barlett, 1987.
Geoffrey, M.Cooper and Robert, E.Hausman. The Cell. (4™ Ed.), USA :ASM, 2007.
Karp.G. Cell and Molecular Biology.New York: John Wiley, 2007.

Polard.F.D.,W.C.Earnshaw and J.L.Schwartz. Cell Biology.Philadelphia: Saunders,
2008.

Wolfe, S.L. Molecular and Cellular Biology.USA: Wadsworth, 1999.

JOURNALS

Journal of Molecular Biology
European Journal of Cell Biology
International Journal of Cell Biology

WEB RESOURCES
www.ncsu.edu/imse/1/cellbiology.htm
www.nature.com/nch
www.cellbio.com

www.gvsu.edu/cmb
cellmolbio.bsd.uchicago.edu


http://www.ncsu.edu/imse/1/cellbiology.htm
http://www.nature.com/ncb
http://www.cellbio.com/
http://www.gvsu.edu/cmb

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A— Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminars

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A — Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

MICROBIOLOGY

CODE: 15BT/MC/MB54 CREDITS: 4
LTP: 400
TOTAL TEACHING HOURS: 52
OBJECTIVE
» To provide an understanding of microorganisms and their contributions to everyday
processes
Unit 1 (4 hrs.)
History of Microbiology
1.1 Germ Theory of Disease, Vaccination, Koch’s Postulates, Whittaker’s Five Kingdom
Theory
Unit 2 (14 hrs.)
Bacteria

2.1 Classification (Bergey’s Manual), Outlines of major groups only
2.2 Morphology: Cell Wall, Capsule, Flagella, Fimbriae, Nucleus, Plasmids

and StorageGranules

Unit

2.3 Growth: Growth Curve, Factors Affecting Growth, Nutritional Types and

Types of Media

2.4 Control of Microorganisms: Physical Agents - Temperature (high and
low),Dessication, Filteration and Radiation, Chemical — Halogens, Alcohols,
Preservatives — Natural (Salt & Sugar) Chemical (Sorbates, Benzoate,
Sulfur dioxide)

2.5 Endospore

2.6 Genetic Recombination: Conjugation, Transformation and Transduction

3 (12 hrs.)

Viruses

3.1 General Properties of Viruses

3.2 Cultivation, Purification and Assay (Plague Formation)

3.3 Structure: Virion Size, Helical Capsid, Icosahedral Capsid and Viral Envelope

3.4 Replication: Bacteriophages (Lytic and Lysogenic Cycles), Plant Virus (Tobacco
Mosaic Virus) and Animal Virus (Herpes Simplex Virus and Retro Virus)

3.5 Prions, Viroids and Virusoids



Unit 4 (12 hrs.)
Soil Microbiology
4.1 Role of Bacteria, Fungi and Actinomycetes in Composting
4.2 Biogeochemical Cycle: Nitrogen, Phosphorous and Carbon
4.3 Applications of VAM in Forestry and Agriculture
4.4 Food Borne IlIness: Clostridium and Salmonella
4.5 Causal organisms, Symptoms and Control measures of Citrus Canker,
Bunchy top of Banana and Little leaf of Brinjal
Unit 5 (20 hrs.)
Microbiology of Water and Air
5.1 Microbiology of Domestic Water and Sewage
5.2 Purification of Drinking Water
5.3 Sewage Treatment and Disposal
5.4 Distribution and Sources of Air Borne Organisms
5.5 Enumeration of Microorganisms in Air - Sampling Techniques

TEXT BOOK

Powar, C.B, and H.F.Daginawala.General Microbiology - VVol. 1l, Mumbai: Himalaya, 1991.
BOOKS FOR REFERENCE

Atlas, R.M. Microbial Ecology. India: KalaikathirAchagam, 1998.

Hogg, S.Essentials Microbiology. England: John Wiley, 2005.

Joanne M Willey., Microbiology.MC Graw- Hill, 2011.

Maier, R.M., I.L. Pepper and C.P. Gerba.Environmental Microbiology.U.S.A: Academic,
2006.

Parry,J.Thelma, Pawsey and K.Rosa.Principles of Microbiology.London: Hutchinson, 1984.

Pelczar, J.Michael, (Jr.), D.Reid, Roger, E.C.S.Chan and Kreig, Microbiology.New Delhi: Tata
McGraw — Hill, 1993.

Panda S.C.Principles and Practices of Water Management.Agrobios, 2011.
Presscot, L.M., P.H. John and D.A. Klein, Microbiology.U.S.A.: W.M. Brown, 2005.
Tortora, G.J, Microbiology. An Introduction,California: Benjamin Cummings, 2004.

Volk, A.Wesley, and M.F.Wheeler, Basic Microbiology,USA: J.B.Lippincott, 1980.



WEB RESOURCES

www.abou.com/general+microbiology

JOURNALS

Folia Microbiologia

Microbiology

Indian Journal of Microbiology

Plant Microbes Symbiosis:Applied Facetes
International Microbiology

Journal of Industrial Microbiology and Biotechnology

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A — Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminar

Group projects

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A— Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 = 40 marks (2 out of 4 questions to be answered in 1000 words each)


http://www.abou.com/general+microbiology

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015— 2016)

ECOLOGY AND ENVIRONMENTAL BIOTECHNOLOGY

CODE: 15BT/MC/EE54 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVES

» To create awareness on ecological issues

» To study the health hazards caused by toxic chemicals released in the environment

» To provide an understanding of the use of biological organisms as agents of monitoring
and remedyingtoxicity

Unit 1 (10 hrs.)
Plant Communities
1.1 Qualitative Analysis - Floristic Composition, Stratification, Periodicity,
Life forms - Raunkaier’s Biological Spectrum
1.2 Quantitative analysis: Density, Cover, Abundance, Frequency, Index of
Dominance, Index of Similarity between 2 samples, Shanon’s Index of
General Diversity
1.3 Sampling of Population - Quadrat, Transect, Loop and Point method

Unit 2 (10 hrs.)
Environmental Toxicology
2.1 Biomagnification
2.2 Bioaccumulation
2.3 Biotransformation - DDT
2.4 Testing methods of Toxicity: Acute and Subacute Tests

Unit 3
Biomonitoring (10 hrs.)
3.1 Biodegradation of PCP using Microbes
3.2 Biosensors
3.3 Bioleaching
3.4 Bioindicators
3.5 Phytoremediation
Unit 4
Risk Assessment (11 hrs.)
4.1 Hazard Identification
4.2 Dose-Response Assessment
4.3 Exposure Assessment
4.4 Risk Characterization



Unit 5
General Topics (11 hrs.)
5.1 Environmental Impact Assessment (EIA) — Screening, Scoping,
Impact Assessment,Mitigation, Reporting, Reviewing, Decision-Making
and Post- Monitoring
5.2 Environmental Quality Monitoring - .Air, Water and Soil Sampling Methods

TEXT BOOK

Sharma P. D. Environmental Biology and Toxicology.India:Rastogi, 2003.
BOOKS FOR REFERENCE

Alan Scragg. Environmental Biotechnology. New York: Oxford University, 2007.
Bhatia S.C., Environmental Ecology. Agrotech., 2013.

Deepender, B. Environment and Ecology.Jaipur:Printwell, 1996.

Levinton, J.S. Marine Biology, Function, Biodiversity and Ecology.New York: Oxford
University, 2001.

Ludwig, J.A., Statistical Ecology.New York :John Wiley, 1989.
Puri, G.S., Forest Ecology.. New Delhi.Oxford and IBH,1996.
Santra, S.C., Environmental Science.India: New Central, 2005.

Verma, P.S., Environmental Biology and Principles of Ecology.India: S.Chand, 2000.

JOURNALS

International Journal of Organic Evolution
Journal of Human Evolution

Ecology and Evolution Journal

Molecular Biology and Evolution

Journal of Plant Systematics and Evolution
Journal of Botany

Genetic Resources and Crop Evolution

WEB RESOURCES

www.eattheweeds.com
openfarmtech.org
greenpeace.org

wwf.org

foe.co.uk- Friends of the Earth


http://www.eattheweeds.com/

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A — Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 = 12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminar

Group projects

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A— Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

CELL AND MOLECULAR BIOLOGY, MICROBIOLOGY, ECOLOGY AND

ENVIRONMENTAL BIOTECHNOLOGY - PRACTICAL

CODE: 15BT/MC/P553 CREDITS: 3

LTP:006
TOTAL HOURS: 78

CELL AND MOLECULAR BIOLOGY (26 hrs.)

1 Smear and Squash Techniques

2 Extraction of DNA from Onion Cells
3 Demonstration: Plasmid DNA - Electrophoresis, Restriction Enzyme
4 Identification of Various Cell Organelles through Photomicrographs

MICROBIOLOGY (26 hrs.)

1

w N

ol

Demonstration of the working and use of Autoclave, Hot Air Oven, Water Bath
and Laminar Air Flow

Inoculation Techniques to Isolate Bacteria: Slant, Pour Plate, Streak Plate, Stab
Preparation of Nutrient Media and Broth

Isolation of Bacteria and Fungi from Soil on Various Media: Enrichment,
Selective and Differential Media

Gram Staining

Antimicrobial Property using Antibiotic Discs / Turmeric

Demonstration Experiments:

~No ok, WwN -

Effect of Temperature and pH on Bacterial Growth
Motility Test

Tests for Coliform

Estimation of BOD

Vermitechnology

Methylene Blue Reductase Test

Wine Production and Estimation of Lactic Acid



ECOLOGY AND ENVIRONMENTAL BIOTECHNOLOGY (26 hrs.)

1 Construction of Quadrat, Belt and Line Transect - Calculation of Frequency,
Percentage, Density and Abundance
2 Effect of Toxic Substances (Chemicals) on Mitogenic Property of Onion Root
3 Morphological and Structural Adaptations of Hydrophytes, Xerophytes and
Halophytes (any two in each category)
Hydrophyte: any two
Xerophyte : any two
Halophyte : any one
Mesophyte : any two

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50
Two Tests each of 90 mins. duration (2 X 20 = 40 Marks)
Record 10 Marks

End Semester Examination:

Total Marks: 50 Duration: 3 hours
1 Cell Biology (Squash) Identification of 2 Stages and Diagram 7
2 Microbiology — Inoculation — Description, Diagram 7
Gram’s Staining 7
3Ecology — Quadrat / Transect - Calculation 7
Sectioning — Identification, Diagram and Reasons 7

4 Spotters (3 x 5) Identification, Diagram and Reasons 15



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

PLANT PHYSIOLOGY

CODE: 15BT/MC/PP64 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVES

» To study the physiological and biochemical pathways involved in the functioning of the
plant
» To understand the practical application in the fieldof Agriculture and Horticulture

Unit 1 (12 hrs.)
Water Relations in Plants
1.1 Water Potential: Definition and Components, Measurement
andRelation of Water Potential in an Idealized, Flaccid and Turgid Cell
1.2 Transpiration: Definition, Significance and Mechanism of Stomatal
Transpiration, Starch - Sugar Interconversion, Synthesis of Organic
Acid in Guard Cells, ATP driven H and K* Exchange Pump, Role of
ABA in Stomatal opening and closure
1.3 Water Movement across the Root and Xylem - Active and Passive
Absorption

Unit 2 (10 hrs.)
Mineral Nutrition
1.1 Macronutrients and Micronutrients (Manganese, Zinc, Copper,
Molybdenum and Boron)
1.2 Mechanism of Mineral Salt Absorption: Theories; Donnan Equilibrium;
Carrier Concept and Cytochrome Pump Theory
1.3 Transport of Organic Solutes: Phloem Loading and Unloading
1.4Sources of Nitrogen, Biochemistry of Nitrogen Fixation, Nitrate
and Nitrite Reduction, Assimilation of Nitrite and Ammonium lons

Unit 3 (10 hrs.)
Photosynthesis
3.1 Principles of Light Absorption by Plants, Photosystem I and 11: Composition,
Function, Location in Thylakoids and Photophosphorylation Reactions
3.2 CO, assimilation pathway: Cs, C4 cycles and CAM, Photorespiration, Factors
influencing Photosynthesis



Unit 4 (10 hrs.)
Respiration
4.1 Respiratory Quotient, Fermentation and Anaerobic Processes
4.2 Glycolysis, Substrate level Phosphorylation, Entner - Doudroff Pathway,
Glyoxylate Cycle
4.3 Krebs Cycle, Electron Flow Components, Electron Transport Pathway, Oxidative
Phosphorylation and Cyanide Resistant Pathway

Unit 5 (20 hrs.)
Growth and Plant Growth Regulators
5.1 Growth: Kinetics and Growth Curve
5.2 Chemical Nature, Bioassay (one only), Physiological Effect and Practical
Applications of the following Plant Growth Regulators: Auxin, ABA,
Cytokinin, Giberellic Acid and Ethylene
5.3 Photoperiodism, Florigen Concept and Vernalization
TEXT BOOKS

Verma. V. Text Book of Plant Physiology. New Delhi: Emkay, 1989.

BOOKS FOR REFERENCE

Bidwell, R.G.S. Plant Physiology. New York: Macmillan, 1983.

Devlin.R.M. Plant Physiology, New Delhi: Affiliated East, 1983.

MalcomWilkins.B. Advanced Plant Physiology.England: ELBS/Longman, 1968.
Mukherji, S. and A.K.Ghosh.Plant Physiology.Kolkatta: New Central, 2004.

Noggle, G. Ray and G.J.Fritz.Introductory Plant Physiology.New Delhi: CBS, 1998.
Salisbury, F.B and C.Ross.Plant Physiology. New Delhi: Prentice Hall. 2004.

Sinha,R.K. Modern Plant Physiology. New Delhi: Narosa, 2014.

Taiz,L and E.Zeiger.Plant Physiology. New Delhi:Panima, 2004.

Weston, G.D. Crop Physiology — Biotechnology. London:Butterworth — Heinamann, 1994.

JOURNALS

Journal of Plant Physiology (Elsevier)

Journal of Plant Physiology (Science Direct)

International Journal of Plant Physiology and Biochemistry

Indian Journal of Plant Physiology



WEB RESOURCES
www.journals.elsevier.com
WwWw.springer.com

www.academicjournals.org

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A— Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminar

Group projects

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A— Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)


http://www.journals.elsevier.com/
http://www.springer.com/

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

PLANT BIOTECHNOLOGY AND GENETIC ENGINEERING

CODE: 15BT/MC/PG64 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVE

» To study the fundamental principles of tissue culture
» To understand the applied aspects of Biotechnology and Genetic Engineering

Unit 1 (20 hrs.)

Tissue Culture

1.1 Totipotency, Culture techniques: Equipment, Media, Explant, Callus
Formation, Organogenesis

1.2 Root culture, Shoot Culture, Anther and Pollen Culture

1.3 Cell culture, Protoplast Culture: Isolation, Culture and Regeneration

1.4 Somaclonal Variation

1.5 Somatic Hybridization and Cybrid: Spontaneous and Induced Fusion,
Identification and Selection of Hybrid Cells

1.6 Applications: Horticulture, Pharmaceutical Industry

Unit 2 (10 hrs.)

Biotechnology in Agriculture

2.1 Transgenic Plants for Crop Improvement: Herbicide Resistance, Insect
Resistance, Resistance against Viral, Bacterial and Fungal Pathogens

2.2 Transgenic Plants - Edible Vaccines. Transgenic Plants as Recombinant
Protein ProductionSystems, Choice of Plant Species for Recombinant
Vaccine Production

2.2 GM Plants: Bt Brinjal, Cotton, Golden Rice

2.3 Bioethics and Biosafety

Unit 3 (5 hrs.)
Biofuels
3.1 Bioethanol
3.2 Biohydrogen and Gobargas
3.3 Bio diesel: Petroplants

Unit 4 (9 hrs.)
Genetic Engineering

4.1 Introduction to Genetic Engineering

4.2 Techniques: Restriction Endonucleases, Ligation



4.3 Cloning Vectors: pUC 18, YAC and BAC
4.4 Genomic Libraries
4.5 Hybridization — Southern and Northern Blotting

Unit 5 (8 hrs.)
Genetic Engineering in Plants
5.1 Target Cells for Transformation
5.2 Gene Transfer Technique using Agrobacterium
5.3 Physical Delivery Methods: PEG stimulated, Microprojectile (Particle gun),
Electroporation
BOOKS FOR REFERENCE
Anand Prakash., Plant Tissue Culture. SBW, 2014.
Dubey, R.C. A Text book of Biotechnology. New Delhi: S.Chand, 1993
Freifelder, D. Molecular Biology. Boston: Jones and Barlett, 1987.

Glick, B.R., and J.J.Pasternak.Molecular Biotechnology - Principles and Applications of
Recombinant DNA.New Delhi: Panima, 1994.

Ignacimuthu, S. Basic Bio-Technology. New Delhi: Tata-McGrawHill, 1996.
Ignacimuthu, S.J. Biotechnology —An introduction. New Delhi: Narosa,2012.

Kalyan Kumar De.An Introduction to Plant Tissue Culture. Kokatta: New Central Book
Agency, 2000.

Kumar, H.D. A Text book of Bio-Technology. New Delhi: East West, 1993.

Kamal Nayan joshi.,Biotechnology., Delhi: Manglam,.2013.
Narayanaswamy, S. Plant Cell and Tissue Culture. New Delhi: Tata McGraw Hill, 1994.
Patel, A.H. Industrial Microbiology. New Delhi: Macmillan, 1990.

Purohit, S, S. and S. K.Mathur. Biotechnology - Fundamentals and Applications.Agrobios.
2000.

Purohit, S.S. Agricultural Biotechnology. New Delhi: Agro Botanica, 2000.
Renuka Sharma., Transgenic Crops.Discovery, 2013.
Sharma H.P., Plant Tissue Culture.Agrobios, 2012.

Trehan, K. Biotechnology. New Delhi: Wisley Easter, 199I.



Treven, M.D.S. Baffery, R.H.Goulding and F.Standbury.Bio-Technology — The biological
principles. New Delhi: .Tata-McGraw, Hill, 2011.

Watson, J.D., M.Gilman, J.Witkowski and M.Zoller.Recombinant DNA.New York: Scientific
American Books, 1990.

JOURNALS

Plant Biotechnology Journal

Journal of Plant Molecular Biology & Biotechnology
Journal of Genetic Engineering and Biotechnology

International Journal of Genetic Engineering

WEB RESOURCES
WWW.greenpeace.org
WWW.genengnews.com
www.sustainabletable.org
Www.iari.res.in

WWW.nipgr.res.in

PATTERN OF EVALUATION
Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A —  Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminars

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A— Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 =18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 = 40 marks (2 out of 4 questions to be answered in 1000 words each)


http://www.greenpeace.org/
http://www.genengnews.com/
http://www.sustainabletable.org/
http://www.iari.res.in/
http://www.nipgr.res.in/

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V.A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year (2015 2016)

GENETICS, PLANT BREEDING AND EVOLUTION

CODE: 15BT/MC/GP64 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVES

» To understand the importance of hereditary and evolution
» To enable students to think analytically to solve genetic problems
» To provide a basic knowledge of the techniques of plant breeding

Unit 1 (10 hrs.)
Basic Concepts of Genetics
1.1 Mendelian Genetics
1.2 Gene interactions: Incomplete dominance and Co-dominance, Dominant and
Recessive Epistasis, Inhibitory, Complementary, Additive and Duplicate genes.
1.2 Multiple Gene Inheritance - Skin colour in man and Ear length in Maize
1.4 Extra- Chromosomal Inheritance in Mirabilisjalapa

Unit 2 (10 hrs.)
Linkage and Crossing Over
2.1 Linkage in Maize
2.2 Theories of Crossing Over — Classical Theory and Chiasma Theory
2.3 Mapping of genes
2.4 Sex Determination in Melandrium
2.5 Sex Linkage in Man — Colour Blindness and Haemophilia

Unit 3 (20 hrs.)
Human Genetics

3.1 Down’s Syndrome

3.2 Klinefelter’s Syndrome

3.3 Sickle Cell Anaemia

3.4 Genetic Counselling

Unit 4 (11 hrs.)
Plant Breeding
4.1 Objectives of Plant Breeding
4.2 Selection Methods - Pure line and Clonal
4.3 Basic Hybridization Techniques
4.4 Induced Polyploidy in Plant Breeding



Unit 5 (11 hrs.)
Evolution
5.1 Origin of Life — Spontaneous and Chemosynthetic
5.2 Theories of Evolution: Lamarck, Darwin, DeVires and
Modern Synthetic theory
5.3 Isolating Mechanisms — Concept of Species, Allopatric and Sympatric

TEXT BOOK

Verma, P.S and Agarwal, V.K. Cell Biology, Genetics, Molecular Biology, Evolution and
Ecology.New Delhi: S.Chand, 2007.

BOOKS FOR REFERENCE

Benjamin, L. Genes IX. New York: Oxford University,2014.

Burns, G.W. and P.J.Botline, The Science of Genetics - An Introduction to Heredity.USA:
Macmillan, 1989.

Chaudhari, Elementary Principles of Plant Breeding.New Delhi: Oxford and IBH, 1996.

Chahal,G.S. and Gosal,S.S.Principles and Procedures of Plant Breeding,New Delhi: Narosa,
2002.

Dale, Jeremy W.,and Malcolm Von Schantz, From Genes to Genomes, - Concepts, and
Applications of DNA Technology,UK:John Wiley, 2002.

Daniel L Harti., Essential Genetics., Jones and Bartlett, 2014.
Kumaresan, V. PlantBreeding. Nagercoil: Saras. 20009.
Snustad, D.P. and SimmonsM.J., Principles of Genetics.USA: John Willey, 2006.

Zingare A. K, Plant Breeding and Seed Saving. New Delhi: Satyam, 2013.

WEBSITES

www.genome.gov/12514286
www.dnalc.org
www.kumc.edu/gec
www.mendelweb.org


http://www.genome.gov/12514286
http://www.dnalc.org/
http://www.kumc.edu/gec
http://www.mendelweb.org/

JOURNALS

Journal of Plant Breeding and Genetics

Indian Journal of Plant Breeding and Genetics
Journal of Plant Breeding and Crop Science
Journal of Plant Science and Molecular Breeding
International Journal of Organic Evolution
Journal of Human Evolution

Ecology and Evolution Journal

Molecular Biology and Evolution

Journal of Plant Systematics and Evolution
Journal of Botany

Genetic Resources and Crop Evolution

PATTERN OF EVALUATION
Continuous Assessment:

Total Marks: 50 Duration: 90 mins
Section A— Objective questions 9 x 1 =9 marks
Short Paragraph 3 x 3 =9 marks (3 out of 4)

Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

111 Component Tests:
List of evaluation modes:
Seminar

Group projects

Quiz

Assignments

End Semester Examination

Total Marks: 100 Duration: 3 hours
Section A—  Objective questions 18 x 1 = 18 marks
Short Paragraph 6 x 3 =18 marks (6 out of 9)

Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 = 40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND
PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year (2015 2016)

PLANT PHYSIOLOGY, PLANT BIOTECHNOLOGY AND GENETIC ENGINEERING,
GENETICS, PLANT BREEDING AND EVOLUTION - PRACTICAL

CODE: 15BT/MC/P662 CREDITS: 2
LTP:004
TOTAL HOURS: 52
PLANT PHYSIOLOGY (26 hrs.)
Determination of Osmotic Pressure using Plasmolytic Method
Determination of the Rate of Respiration using Ganong’s Respiroscope
Effect of Quality of Light and CO,Concentration on the Rate of Photosynthesis
Separation of Chlorophyll Pigments by Paper Chromatography
Demonstration of Peroxidase Activity
Effect of Environmental Factors on Transpiration - Light and Wind
Effect of Temperature on Permeability

~NOoO Ok WN -

DEMONSTRATION EXPERIMENTS

1 Colorimetric Estimation of Nitrate Reductase
2 Effect of Auxin on Root formation

3 Demonstration of Hill’sReaction

4

Estimation of Oil Content of BrassicaSeeds by Soxhlet method

PLANT BIOTECHNOLOGY & GENETIC ENGINEERING, GENETICS, PLANT
BREEDING & EVOLUTION (26 hrs.)
1 Problems based on interaction of Genes and Gene Mapping
2 Life Cycle of Drosophila (Culture Studies)
3 Tissue Culture Techniques - Apical Meristem, Anther and Embryo Culture
4 Photomicrographs in Genetic Engineering
5 Plant Breeding Photomicrographs includedin the Syllabus

PATTERN OF EVALUATION
Continuous Assessment:
Total Marks: 50

Two Tests each of 90 mins. duration (2 X 20 = 40 Marks)
Record 10 Marks



End Semester Examination:
Total Marks: 50

1. Physiology — Expt. Set up (individual)
2. Genetics — Problems
3. Tissue culture — inoculation
4. Spotters — Physiology (1)
Genetic Eng. (1) 4x5
Applied Biotech (1)
Plant Breeding ( 1)
Total

Duration: 3 Hours
10
10
10

20

50



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY
offered to Students of B.Sc Advanced Zoology and Biotechnology, Physics and Chemistry

SYLLABUS
(Effective from the academic year (2015- 2016)

BIOINSTRUMENTATION

CODE: 15BT/AE/BI145

CREDITS: 5

L T P:410

TOTAL HOURS: 65

OBJECTIVE

» To introduce students to the working principles of various laboratory instruments and

Unit

Unit

Unit

Unit

experimental techniques used in biological research

1

Centrifugation: Principle, Instrument and Application

1.1 Bench, Ultracentrifuge, Refrigerated, Continuous flow centrifuge
andMicrofuge.

1.2 Density gradient and differential centrifugation

1.3 Isolation of Chloroplast (practical)

2

Colorimeters: Principle, Instrument and Application

2.1 Beer-Lambert’s Law

2.2 Single Beam Colorimeters

2.3 Colorimetric Determination of Vitamin B-12 (practical)

3

Spectrophotometers: Principle, Instrument and Application

3.1 Single and Double Beam Spectrophotometers - (with the help of
block diagrams only)

3.2 UV - Visible Spectrophotometer

3.3 Estimation of protein using Spectrophotometer (practical)

4
Chromatography - Principles, Instrument and Application
4.1 Paper and Thin Layer
4.2 Column, lon Exchange, Affinity Chromatography
4.3 GLC, HPLC and RPHPLC
4.4 Separation of Chlorophyll Pigment and Amino Acids using Paper
Chromatography and Thin Layer Chromatography

(13 hrs.)

(13 hrs.)

(13 hrs.)

(13 hrs)



Unit 5 (13 hrs.)
Electrophoresis: Principle, Instrument and Application
5.1Capillary Electrophoresis (Capillary Zone and Capillary Gel), Gel
Electrophoresis —Agarose and Polyacrylamide, Orthogonal-Field-Alternation ,
Gel Electrophoresis (OFAGE), Field Inversion Gel Electrophoresis (FIGE)
5.2 Immunoelectrophoresis
5.3 Separation of Proteins using Gel Electrophoresis

BOOKS FOR REFERENCE

Beckman Coulter, Daniel, C Liebler. Introduction to Proteomics: Tools for new biology,
Human, 2002

Herb Schwartz and Andras Guttman.Separation of DNA by Capillary Electrophoresis, USA
James P. Landers, Handbook of Capillary and Microchip Electrophoresis and Associated
Microtechniques, USA: CRC, 2008.

Karp Gerald. Cell and Molecular Biology: Concepts and Experiments. USA: Wiley, 2013.
Landers, James P. Handbook of Capillary Electrophoresis.USA: CRC, 1996.

Steven, E Ruzin, Plant Microtechnique and Microscopy, USA: Oxford University, 1999.

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A— Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 = 20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminars

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A—  Objective questions 18 x 1 =18 marks
Short Paragraphs 6 x 3 =18 marks (6 out of 9)
Section B - 4 x 6 =24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

FRUIT PRESERVATION AND NUTRITION

CODE: 15BT/ME/FN55 CREDITS: 5
LTP:410
TOTAL HOURS: 65

OBJECTIVES

» To study the principles involved in spoilage and preservation of fruits and vegetables
» To provide practical training in the preservation of fruits and vegetables

Unit 1 (13 hrs.)
Methods of Preservation
1.1 High Temperature
1.2 Low Temperature
1.3 Drying
1.4 Radiation
1.5 Chemical Preservatives

Unit 2 (13 hrs.)
Nutrition and Health
2.1 ICMR Five Food Groups
2.2 Nutrition in Fruits and Vegetables: Sources and
Functions of Minerals (Ca, Mg, Fe and Zn), Vitamins, Proteins (Soyabean
and Cowpea) and Antioxidants (Tomato and Capsicum- Red)
2.3 Pigments in Fruits and Vegetables: Chlorophylls, Carotenoids and Flavonoids

Unit 3 (13 hrs.)
Canning

3.1 The Process of Canning
3.2 Canning of Fruits: Apple, Banana, Mango and Pineapple
3.3 Canning of Vegetables: Bean, Carrot, Peas and Tomato

Unit 4 (13 hrs.)
Fermented Beverages
4.1 Preparation of Grape wine
4.2 Preparation of Cider
4.3 Preparation of Vinegar



Unit 5 (13 hrs.)
Practical
Preparation of the following products:
5.1 Guava Jelly
5.2 Mixed Fruit Jam
5.3 Mixed Vegetable Pickle
5.4 Lime Syrup
5.5 Grape Crush
5.6 Pineapple Squash

TEXT BOOK
Srilakshmi, B. Food Science. Chennai: New Age International, 2003.

BOOKS FOR REFERENCE
Blank, F.C., Handbook of Food and Nutrition,India: Agrobios, 2000.
Frazier,W.C. and D.C.West Hoff. FoodMicrobiology. New Delhi: Tata McGraw Hill,1995.

Home scale- Processing and Preservation Fruits and Vegetables, India: Central Food
Technological Research Institute, Mysore,1996.

Kulshrestha, S. K. FoodPreservation. New Delhi: Vikas,1994.

Muller, H.G., NutritionandFoodProcessing.India: Avi, 1998.

Ramakrishnan, S., Nutritional Biochemistry.India: T.R, 1996.

Scenetra, R., Food Science and Nutrition.New Delhi: Oxford University, 2007.
Swaminathan, M., HandbookofFoodScienceandExperimentalFoods, Bangalore:

Bangalore, 1992.

JOURNALS

Journal of Food Science

Journal of Food Science and technology
Journal of Nutrition of Food Science
Food Science Research Journal



PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A — Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminar

Group projects

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A — Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)
PROJECT
CODE: 15BT/ME/PR55 CREDITS: 5
LTP:005
TOTAL HOURS: 65
DISSERTATION: 50 Marks CA 50

Guide lines:

> Page Limit: The dissertation shall be within a space about 40-50 pages typed in font size
12, with 1% line spacing in A4 size paper

» Each dissertation will contain the following certificate: “Dissertation submitted to
Stella Maris College (Autonomous) Chennai, by name of the candidate, Department of
Botany, Place, Month and Year

» Submission: Each student will prepare two copies of the dissertation and submit 15 days
before the commencement of the End Semester Examination. One copy (hard and soft) to
be submitted to the Head of the Department

Guidelines for Evaluation

e Internal - 50 marks

e Dissertation - 50 marks
Review of Literature - 10
Materials and Methods - 10
Results and Discussion - 20

Presentation - 10



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

HORTICULTURE

CODE: 15BT/ME/HC55 CREDITS: 5

LTP:410
TOTAL HOURS: 65

OBJECTIVES

» To enable the students to be self-reliant and to develop their

entrepreneurial skills

» To provide practical training in gardening techniques

Unit

1 (15 hrs.)

Introduction

Unit

Unit

1.1 Classification of Horticultural Plants

1.2 Garden Implements

1.3 Garden and its Components: Fencing Hedge, Borders, Flower Beds,
Edging,Lawn, Drives and Paths, Water Gardenand Garden Adornments

1.4 Vegetative Propagation: Layering, Grafting and Budding

1.5 Vegetative Propagating Methods: Cutting/ Layering/ Grafting (Practicals)

2 (15 hrs.)
Cultural Practices
2.1 Propagation, Planting and Harvesting of the following
Plants
2.1.1 Fruits: Mango, Banana, and Guava
2.1.2 Vegetable Crops: Onion, Potato, Brinjal and Lady’s Finger

3 (24 hrs.)
Techniques in Gardening

3.1 Growing Plants in Pot: Types of Pots, Potting and Repotting

3.2 Pot Culture (growing annuals)- Practicals

3.3 Hanging Basket

3.4 Kitchen Garden — Layout: Theory and Practical

3.5 Market Garden and Truck Garden

3.6 Rock Garden and Terrace Garden

3.7 Vegetable Forcing



Unit 4
Landscaping (13 hrs.)
4.1 Lawn Making and its Maintenance
4.2 Landscape Gardening

Unit 5
General Topics (8 hrs.)
5.1 Cut Flowers, Flower Arrangement: Fresh and Dry (Theory and Practical)
5.2 Economic Flowers : Rose and Jasmine

5.3 Bonsai: Theory and Practical
5.4 Terrarium: Theory and Practical

TEXT BOOK

Kumar, N. Introduction to Horticulture.Nagercoil: Rohini Agencies.1980.

BOOKS FOR REFERENCE
Chauhan, D.V.S. Vegetable Production in India.Agra:Ram Prasad, 1968.

Edmund, J.B., T.L.Senn, F.S.Andrews and R.G.Halfacre.Fundamentals of Horticulture.
London: Tata McGraw Hill, 1994.

George Acquaah. Horticulture Principles and practices.London: PHI Learning, 2009.
Gopalswamy lyengar, K.S. Complete Gardening in India.Bangalore: Kalyan.1970.
Janick, J. Horticultural Science.New Delhi: Surgeet, 1962.

Naik, K.C. South Indian Fruits and their Culture.Madras: P.Varadharaj, 1968.

Randhawa, G.S. Ornamental Horticulture in India, Today and Tomorrow. New Delhi:Indian
Council of Agriculture Research,1980.

Sheela, V. L. Horticulture,Chennai: MJP, 2011.

Saini R.S., Laboratory Manual of Analytical Techniques in Horticulture,Jodhpur:Agrobios,
2012.

Yawalkar, K.S.Vegetable Crops of India.Nagpur: Agri -Horticultural, 1961.



JOURNALS

Indian Journal of Horticulture
International Journal of Horticulture and Crop Science
Journal of Horticultural Sciences

WEB RESOURCES

www.hortportal.org
agritech.trau.ac.in
www.agrihorticultureindia.com

PATTERN OF EVALUATION
Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A — Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminars

Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A — Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 =18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)


http://www.hortportal.org/
http://www.agrihorticultureindia.com/

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

SYLLABUS
(Effective from the academic year 2015 — 2016)

ANALYTICAL TECHNIQUES IN PLANT SCIENCES

CODE: 15BT/ME/AT55 CREDITS: 5
L T P:410

TOTAL HOURS: 65
OBJECTIVES

» To provide a basic knowledge of the working principles of the instruments used in biological
research
» To understand the process of preparing plant tissues for analysis

Unit 1 (15 hrs.)

Microscopy- Principle, Construction and Application of Light Microscopes

1.1 Compound, Stereo, Polarized Light, Phase Contrast, Fluorescence, Differential

Interference Contrast, Laser Scanning and Confocal Microscopes

1.2 Preparation of Specimen for Light Microscopy: Paraffin Techniques—
Fixatives:FAA, Carnoy’s ,Dehydration and Infiltration, Embedding and
Sectioning(Paraffin Blocks), Staining — Single and Double Stain and Mounting

1.3 Micrometry

1.4 Microtomes: Rotary , Wood Microtome, Cryotomy, Ultramicrotomy

1.5 Maceration, Leaf Clearing

Unit 2 (15 hrs.)
Electron Microscopy-Principle, Construction and Working
2.2Preparation of Specimen for Transmission Electron Microscopy (TEM)

2.2.1 Fixatives - Glutaraldehyde and Osmium Tetraoxide
2.2.2 Embedding - Spurr, Epon
2.2.3 Knives - Glass and Diamond
2.2.4 Specimen Support -Grid
2.2.5 Staining - Positive and Negative Staining
2.3 Preparation of Specimen for Scanning Electron Microscope (SEM)
2.3.1Fixing, Critical Point Drying
2.3.2Freeze Drying, Freeze Fracture, Freeze Etching
2.3.3Specimen Coating - Sputter Coating, Shadow Casting

Unit 3 (23 hrs.)
Quantitative Techniques
3.1 pH Meter - Construction and Application
3.2 Colorimetry: Beer-Lambert’s Law, Single Beam
3.3 Spectrophotometry - UV-Visible Spectroscopy, Basic Principle, Instrumentation,

Single and Double Beam Spectrophotometers (Block diagrams only)
3.4Estimation of Protein using Spectrophotometer (Practical)



Unit 4 (15 hrs.)
Separation Techniques
4.1 Chromatography - Principles, Techniques and Application of Thin Layer
Chromatography, Column Chromatography, and High Performance Liquid
Chromatography
4.2 Electrophoresis: Principles, Techniques and Applications of Agarose, PAGE
4.3 Separation of Proteins and DNA by Electrophoresis (Practical)

Unit 5 (7 hrs.)
Centrifugation
5.1 Centrifuge: Principle, Unit of Measurement and Instrumentation
5.2 Types: Bench, Ultracentrifuge, Analytical and Microfuge
5.3 Density Gradient and Differential Centrifugation
5.4 Centrifuge-lsolation of Chloroplast and Mitochondria (Practical)

BOOKS FOR REFERENCE

Jensen,W.A. Botanical Histochemistry. New Delhi: TataGraw-Hill, 1962.

Karp Gerald. Cell and Molecular Biology: Concepts and Experiments. USA: Wiley, 2013.
Sass, J.E. Botanical Microtechnique.USA: Ames, 1985.

Steven E Ruzin.Plant Microtechnique and Microscopy. USA: Oxford University, 1999.

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.
Section A —  Objective questions 9 x 1 =9 marks
Short Paragraphs 3 x 3 =9 marks (3 out of 4)
Section B - 2 x 6 =12 marks (2 out of 3 questions to be answered in 200 words each)
Section C — 1x 20 = 20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:
Seminars
Quiz

Assignments

End Semester Examination
Total Marks: 100 Duration: 3 hours
Section A—  Objective questions 18 x 1 = 18 marks
Short Paragraphs 6 x 3 = 18 marks (6 out of 9)
Section B — 4 x 6 = 24 marks (4 out of 6 questions to be answered in 200 words each)
Section C — 2x 20 = 40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086.

B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

General Elective Course offered to Students of
B A./B.Sc./B.Com. Degree Programmes

SYLLABUS
(Effective from the academic year 2015 — 2016)
HERBAL THERAPY
CODE: 15BT/GE/HT22 CREDITS: 2

LTP:200
TOTAL HOURS: 26

OBJECTIVE

Unit

Unit

Unit

» To enable students to acquire knowledge of common medicinal plants, with special
reference to their availability and therapeutic value

1 (9 hrs.)
Indian Systems of Medicine
1.1 Introduction: Ayurveda, Siddha and Unani
1.2 Basic Principles of Ayurveda: Panchamahabhutas, Tridhosha Concept
and Malas
1.2 Preparation of Ayurvedic and SiddhaMedicine
Ayurveda: Svarasa (Juice); Churna (Powder);Kalka (Paste); Kashaya
(Decoction and Infusion) and Bhasma
Siddha: Lavanam, Pashanam, Loham, Rasam and Gandhakam

2 (8 hrs.)
Herbs and Therapeutics
2.1 Herbal remedies for some common ailments: Diarrhoea, Ulcer,
Cold, Asthma, Fever, Hypertension, Jaundice, Chickenpox,
Diabetes, Menstrual Disorders, Bites and Stings
2.4 General Health Tonics and Salads
2.3 Preparations of Ayurvedic Medicines: Churnam, Decoction, Leghyam,
Tailam and Skin Cream (Practical)

3 (9 hrs.)
Skin and Hair care

3.1 Herbal Care for Facial Skin: Herbal Face Pack for Dry, Oily and Normal Skin
3.2 Herbal Remedy for Pimples, Acnes, Black Heads, Corns, Warts and Boils

3.3 Herbal Remedy for Dandruff, Premature Greying and Loss of Hair

3.4 Hair Washes and Herbal Hair Tonics

3.5 Demonstration of Facial and Hair Care



BOOKS FOR REFERENCE

Dastur, J.F. Medicinal plants of India and Pakistan.New Delhi:D.B.Taraporewala,1988.
Duke, J.A. Handbook on Medicinal Herbs.London: CRC, 2002

Dananjay J Deshpande., Handbook of Medicinal Herbs.,Jodhpur: Agrobios,2010.

Hans, R.H. Ayurveda the Gentle Health System. New Delhi:Motilal Banarsidass, 1994.

Jaibala,S. and G. Balakrishnan. A Hand Book of Common Remedies Based on Siddha System of
Indian Medicine.St. Louis Institute, 1994.

Judith H.Morrison. The Book of Ayurveda, A guide to personal wellbeing. London:Gaia Books,
1994,

Kapoor, L.D. Handbook of Ayurvedic Medicinal Plants. India: CRC, 2001.

Prajapati, N.D. and S.S.Purohit. Agro’s Color Atlas of Medicinal Plants. Jodhpur:
Agrobios, 2006

Reddy, K.J, B.Bahadur, B.Bhadriah and M.L.N.Rao. Advances in Medicinal Plants. New Delhi:
Universities, 2007

Saha, N.N. Herbal Remedies. New Delhi: Universal, 1981.
PATTERN OF EVALUATION
No End Semester Examination

Continuous Assessment: 25 Marks
One Component — 25 Marks



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

General Elective Course offered to Students of
B A./B.Sc./B.Com. Degree Programmes

SYLLABUS
(Effective from the academic year 2015-2016)

FRUIT PRESERVATION

CODE: 15BT/GE/FP22 CREDITS: 2
LTP:200
TOTAL HOURS: 26

OBJECTIVES

» To enable students to develop skills related to preservation of fruits
» To train students in the preparation and preservation of different fruit products

Unit 1
Introduction (4 hrs.)
1.1 Principles of Fruit Preservation
1.2 Types of Spoilage
1.3 Factors Promoting Spoilage

Unit 2 (10 hrs.)
Methods and Techniques of Fruit Preservation
2.1 Methods: Refrigeration, Freezing, Canning, Dehydration and Chemical
Preservatives
2.2 Techniques: Proportion of Ingredients, Selection of Fruits, Estimation Tests,
Filling and Bottling of Products and Precautions
Unit 3 (12 hrs.)
Preparation of products preserved in sugar and salt
3.1 Sugar: Lime Syrup, Grape Crush, Orange Squash, Mixed Fruit Jam,
Guava Jelly,
3.2 Salt: Tomato Chutney and Mixed Vegetable Pickle

TEXT BOOK
Srilakshmi, B. Food Science, Chennai:NewAge International,2003.



BOOKS FOR REFERENCE

Blank, F.C.Handbook of Food and Nutrition. Jodhpur: Agrobios, 2000.

Frazier,W.C. and West Hoff, D.C. Food Microbiology. New Delhi:Tata McGraw Hill, 2001.
Kulshrestha, S. K. Food Preservation. New Delhi: Vikas, 1994.

Ramakrishnan, S. Nutritional Biochemistry.T.R, 1996.

Scenetra, R. Food Science and Nutrition.Oxford University, 1997.

Swaminathan, M. Handbook of Food Science and Experimental Foods. Bangalore:
Bangalore, 1992.

PATTERN OF EVALUATION

No End Semester Examination

Continuous Assessment — 25 Marks
One Component — 25 Marks



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086.

B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY
General Elective Course offered to Students of
B A./B.Sc./B.Com Degree Programmes

SYLLABUS
(Effective from the academic year 2015 — 2016)

FUNDAMENTALS OF HORTICULTURE

CODE: 15BT/GE/FH23 CREDITS: 3
LTP:300
TOTAL TEACHING HOURS: 39

OBJECTIVES

» To enable students to develop the students to be self-reliant and to develop their
entrepreneurial skills
» To enhance practical skills through experiential learning

Unit 1
Introduction (5 hrs.)
1.1 Introduction: Divisions of Horticulture
1.2 History of Gardening,Few famous Gardens in India
1.3 Types of Gardens: Indoor, Public and Kitchen Garden

Unit 2
Plant Propagation (20 hrs.)
2.1 Pot cultures: Selection of Pots, Potting, Repotting and Potting Mixtures
(any two), Demonstration: Potting
2.2 Vegetative Propagation: Layering, Cutting, Grafting
2.3 Layering, Cutting, Grafting (Demonstration)

Unit 3
Gardening Operations (5 hrs.)
3.1Planting, Transplanting, Pinching, Disbudding,
Defoliation, Staking, Pruning, Watering, Mulching, and Topiary
3.2 Ornamental Garden and its parts

Unit 4
Lawn (11 hrs.)
4.1 Lawn and Lawn Making
4.2 Rockery
4.3 Terrarium: Theory (Practicals)
4.4 Bonsai: Theory (Demonstration)



Unit 5
Commercial Floriculture (8 hrs.)
5.1Economic Flowers - Jasmine and Rose
5.2 Cut Flowers, Importance and Methods to Prolong Vase Life
5.3 Flower Arrangement - Fresh and Dry
5.4 Flower Arrangement - Fresh and Dry (Practicals)

TEXT BOOK
Kumar, N. Introduction to Horticulture.Nagercoil: Rohini, 1980.

BOOKS FOR REFERENCE
Chauhan, D.V.S. Vegetable Production in India.Agra:Ram Prasad, 1968.

Edmund, J.B., T.L.Senn, F.S.Andrews and R.G.Halfacre.Fundamentals of Horticulture, (4th
Ed.). London: Tata McGraw Hill, 1994.

Acquaah,George.Horticulture Principles and practices,(4"Ed.). London: PHI, 2009.
lyengar,Gopalswamy. K.S. Complete Gardening in India.Bangalore: Kalyan, 1970.
Janick, J. Horticultural Science, (3 Ed.). New Delhi: Surgeet, 1962

Naik, K.C. South Indian Fruits and their Culture.Madras: P.Varadharaj, 1968

Randhawa, G.S. Ornamental Horticulture in India, Today and Tomorrow. New Delhi: Indian
Council of Agricultural Research, 1980.

Sheela, V. L. Horticulture,Chennai: MJP, 2011.

Saini R.S.Laboratory Manual of Analytical Techniques in Horticulture.Jodhpur:Agrobios.
2012.

Yawalkar, K.S.Vegetable Crops of India.Nagpur: Agri —Horticultural, 1961.

PATTERN OF EVALUATION

No End Semester Examination

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 5x 3 =15 marks ( 50 words)

Section B - 3 x 5 =15 marks (3 out of 4 questions to be answered in 200 words each)
Section C — 1x 20 = 20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:

Water analysis of samples and submission of Results
Quiz

Assignments / Scrap Book



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086.
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

General Elective Course offered to Students of
B A./B.Sc./B.Com. Degree Programmes

SYLLABUS
(Effective from the academic year 2015 — 2016)

WASTE MANAGEMENT

CODE: 15BT/GE/WM23 CREDITS: 3
LTP:300
TOTAL TEACHING HOURS: 39

OBJECTIVES

» To study management of solid and liquid wastes
» To gain insight to monitoring water quality

Unit 1 (5 hrs.)
Introduction
1.1 Wastes: Solid and Liquid Wastes,
1.2 Waste Generation and Sources - Municipal, Kitchen, Garden,
Agricultural and Industrial
Unit 2 (10 hrs.)
Recycling of Wastes
2.1 Composting - Principles, Process and Factors Affecting Composting.
2.2 Composting - Biodung method (practical)
2.3 Vermiculture Biotechnology: Types of Earthworms, Culturing of
Earthworms, Vermibed Maintenance
2.4 Vermicomposting: Principle and Process
2.5 Types of Vermicomposting - Heap Method and Pit Method: Theory
andPractical

Unit 3 (20 hrs.)
Sewage Disposal
3.1 Primary Treatment
3.2 Secondary Treatment
3.2.1 Aerobic - Septic Tanks, Trickling Filters and Oxidation Pond
3.2.2 Anaerobic - Sludge Digestion
3.2.3 Tertiary Treatment - Chemical, Ozone and Reverse Osmosis

Unit 4 (20 hrs.)
Biomonitoring of Water Quality and Water Purification
4.1Test for Water Purity - Coliform Test and Membrane Filter Technique
4.2 Testing for Purity of Water - Coliform Test, Physical Analysis

ofWater - pH, Color, Turbidity, TDS, Chemical Analysis of Water - Salinity,



Hardness and Nitrate content (Practical)
4.3 Water Treatment - Steps involved in Water Treatment in typical Water
Purification Plant
Unit 5 (4 hrs.)
Transformation of Wastes

5.1 Recycling of Paper
5.2 E-waste

TEXT BOOK

Purohit, S.S. A Textbook of Environmental Sciences.Student Edition ,2004.

BOOKS FOR REFERENCE

Gupta, P.K. Vermicomposting for Sustainable Agriculture. India: Agrobios. 2004.
Ismail,S.A.The Earthworm. Goa: Other India, 2005.

Kumar, H.D. Environmental Pollution. M.D, 2004.

NIIR Board.Modern Technology of Waste Management, Asia Pacific, 2004.

Rachel, M.A. Analysis of Waste Water for use in Agriculture, WHO, 1996.

Sathe, T.V. Vermiculture and Organic Farming.Daya, 2004.

PATTERN OF EVALUATION

No End Semester Examination

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 5 x 3 =15 marks ( 50 words)

Section B - 3 x5 =15 marks (3 out of 4 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:

Water analysis of samples and submission of Results
Quiz

Assignments

Scrap Book



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086.
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

General Elective Course offered to Students of
B A./B.Sc./B.Com. Degree Programmes

SYLLABUS
(Effective from the academic year 2015-2016)

FOOD SCIENCE

CODE: 15BT/GE/FS23 CREDITS: 3
LTP:300
TOTAL HOURS: 39

OBJECTIVES

» To enable students gain knowledge and understanding about the nature of food and
human nutrition and an appreciation of the importance of food to health
» To facilitate identification of important principles in fermentation

Unit 1 (7 hrs.)
Basic Nutrition
1.1 Introduction
1.2 ICMR Five Food Groups
1.3 Food Pyramid
1.4 Balanced Diet
1.5 Vitamin Deficiency Diseases

Unit 2 (8 hrs.)
Food Processing
2.1 Cereals and Legumes
2.2 Fruits and Vegetables
2.3 Milk and Milk Products
2.4 Fish
2.5 Eggs

Unit 3
Nutraceutical Values of Health Foods: (8 hrs.)
3.1 Broken Wheat Khicheri
3.2 Ragi Dhal Porridge
3.3 Sprouted Salad
3.4 Spinach Pongal
3.5 Banana Carrot Halwa



Unit 4
Traditional Food (8hrs.)
4.1 Preparation and Nutraceutical Properties of the following Fermented Foods
4.1.1 Milk: Paneer and Curd
4.1.2 Vegetable: Sauerkraut and Pickle
4.1.3 Cereal: Idly and Neer Agaram
4.1.4 Beverage: Grape Wine and Goosberry Wine
4.1.5 Palm Jaggery
4.2 Food ways specific to Festivals- Diwali and New Year
4.3 Nutritional Requirements during Pregnancy and Infancy
Practicals: Preparation of few Fermented Foods

Unit 5 (8 hrs.)
Ayurvedic Food
5.1 Basic concepts of Vata, Pitta, Kapha and relevance of six Tastes in Food
5.2 Diet regimen for Vata, Pitta, Kapha individuals
5.3 Importance of Navadaniyam

TEXT BOOK
Srilakshmi, B. Food Science. Chennai: New Age International, 2003.

BOOKS FOR REFERENCE

Bamji Mehtab, S. et al. (ed), Textbook of Human Nutrition, New Delhi:Oxford &
IBH, 1998.

Chakraverty, A.Postharvest Technology of Cereals, Pulses and oilseeds. New Delhi: Oxford
and 1BH, 1988.

Dauthy, M.E. Fruit and Vegetable Processing.India:International, 1997.
Garrow, J.S. and W.P.T.James, Human Nutrition and Dietetics, Churchill Living Stone, 1993.
Rosenthal, 1.Milk and Milk Products. New York: VCH, 1991.

Srivastava, R.P. and Kumar, S. Fruit and Vegetable Preservation: Principles and
Practices.Lucknow: International, 1998.

Haard, N.F. and Salunkhe, D.K. Postharvest Biology and Handling of Fruits.
and Vegetables. Westport:AVI, 1975.

JOURNALS

Food Technology:.:

International journal of food science and nutrition.
Journal of food science and technology (India)
Indian food industry.

Journal of human nutrition and plant foods.



PATTERN OF EVALUATION
No End Semester Examination

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 5x 3 =15 marks ( 50 words)

Section B - 3 x 5 =15 marks (3 out of 4 questions to be answered in 200 words each)
Section C — 1x 20 =20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:

Water analysis of samples and submission of Results
Quiz

Assignments

Scrap Book



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086.
B.Sc. DEGREE: BRANCH V(A). PLANT BIOLOGY AND PLANT BIOTECHNOLOGY

General Elective Course offered to Students of
B A./B.Sc./B.Com. Degree Programmes

SYLLABUS
(Effective from the academic year 2015-2016)

FLORICULTURE

CODE: 15BT/GE/FR23 CREDITS: 3
LTP:300
TOTAL HOURS:39

OBJECTIVES

» To introduce students to floriculture and to develop their entrepreneurial skills
» To enhance their practical skills through experimental learning

Unit 1 (7hrs.)
Basics of Floriculture
1.1 Introduction: Aim and scope of Floriculture
1.2 Diversification of Floriculture in India
1.3 Common Garden Operations
1.4Soil Types
1.5 Manures, Fertilizers, Biofertilizers, Vermicompost and Growth Regulators

Unit 2 (5 hrs.)
Techniques
2.1 Techniques of Growing Plants — Preparation of Ground and Beds, Potting and

Repotting; Types of Pots and Hanging Baskets

2.2 Potting and Repotting — Practicals.
2.3 Preparation of Herbal Solutions and Application of Sprays and Dusts to check
Pest attack

Unit 3 (5 hrs.)
Vegetative Propagation
3.1 Vegetative Propagation Methods: Cutting, Grafting and Layering
3.2 Vegetative Propagation Methods: Cutting, Grafting and Layering (Practicals)
3.3 Green House-Control of Temperature, Humidity and Light in Covered Structures

Unit 4 (7 hrs.)
Commercial Floriculture |
4.1 lkebana
4.2 Study of quality parameters for Cut Flowers - for Domestic Markets and
forExports



4.3 Holding of Cut Flowers-Harvesting, Conditioning and Storage of Cut Flowers,
Wrapping and Tying Materials, Packing Cartons and Methods to Prolong
Vase- Life
4.4 Visit to Commercial Nurseries
Unit 5 (15hrs.) Commercial Floriculture 11

5.1 Commercial uses of Flowers —Jasmines, Chrysanthemums and Crossandra

5.2 Long Stem Cut Flowers - Perennials — Rose, Carnation and Gladiolus, Annuals —
Aster, Dianthus and Celosia(Cockscomb), Cut Greens — Ferns, Palms, Cycads

and Thuja

5.3 Specific cultural requirements for certain crops(Chrysanthemum,Rose and

Carnation) —such as Pinching, Disbudding and Regulation Scheduling/ Forcing of

Flowering

5.4. Preparation of Flowers for Display in Flower Shows, Garland, Hair Pieces,
Bouquets and Posy

5.5 Flower Arrangement — Fresh and Dry

5.6 Flower Arrangement — Fresh and Dry (Practical)

TEXT BOOK
Sheela, V. L. Horticulture, Chennai:MJP, 2011.

BOOKS FOR REFERENCE
Bose.T.R and Yadev, L.P., Commercial Flowers. Calcutta: Naya Prakash, 1989.

Bose, T. K.,Maiti R.G., Dhua, R.S and Das,F., Floriculture and Landscaping, Calcutta: Naya
Prakash, 1999.

Gopalswamy lyengar, K. S., Complete Gardening in India. Bangalore Kalyan, 1970.

Lauria, A. and Ries.V.H.,Floriculture, Fundamentals and Practices. Jodhpur:Agrobios, 2001.
Kumar,N., Introduction to Horticulture.Nagercoil: Rohini, 1980.

PATTERN OF EVALUATION

No End Semester Examination

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 5x 3 =15 marks ( 50 words)

Section B - 3 x 5 =15 marks (3 out of 4 questions to be answered in 200 words each)
Section C — 1x 20 = 20 marks (1 out of 2 questions to be answered in 1000 words each)

Third Component:

List of evaluation modes:

Water analysis of samples and submission of Results
Quiz

Assignments / Scrap Book



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT
BIOTECHNOLOGY

Independent Elective Course offered to Students of
B A./B.Sc./B.Com Degree Programmes

SYLLABUS
(Effective from the academic year 2015 — 2016)

AGRICULTURE
CODE: 15BT/UI/AR23 CREDITS: 3
OBJECTIVES
» To enable students to learn about agricultural practices in India

Unit 1
Introduction
1.1 Development of Modern Agriculture
1.2 Classification of Soils in India: Mechanical Composition of Soil, Soil Temperature,
Soil Moisture and Soil Erosion
Unit 2
Fertilizers and its Uses
2.1 Organic Fertilizers - Farm Yard Manure and Biofertilizers
2.2 Inorganic Fertilizers — Nirogenous, Phosphatic, Potassic
2.3 Residual Effects of Fertilizers
Unit 3
Weed and Pest Control
3.1 Weed Control: Mechanical, Biological and Chemical
3.2Pest Control: Chemicals and Organic
3.3 Transgenic Plants for Crop Improvement: Herbicide Resistance, Insect Resistance,
Resistance against Viral, Bacterial and Fungal Pathogens
Unit 4
Water Resources and Cropping Patterns
4.1 Water resources of Tamilnadu (Rivers, Dams and Monsoons)
4.2 Cropping patterns of Tamilnadu: Multiple cropping, Relay cropping,
Intercropping,Mixed Cropping and Multi-Tier Cropping

Unit 5
Farm Crops: Economic Importance
5.1 Cereals: Rice and Wheat
5.2Pulses: Blackgram and Pigeon Pea
5.3 Oil seeds: Groundnut and Sunflower Seed
5.4 Sugar crops: Sugar Cane
5.5 Tuber: Potato



5.6 Spices: Pepper

5.7Fibre: Cotton and Jute

5.8 Fruits: Mango and Citrus Fruits
TEXT BOOK
Subbiah Mudaliar, V.T. -Principles of Agronomy. Bangalore: Bangalore, 1979.
BOOKS FOR REFERENCE

Edmond,J.B; Senn.T.L., Andrews,F.S. and Halfacre, R.G.-Fundamentals of Horticulture. New
Delhi: Tata McGraw Hill,1977.

Kumar,L.L.S.S., Agarwala,A.C. and others — Agriculture in India— Vol.l and Il. Asia, 2004.
Ochse,J.J.Soule,M.J.;Dijkman,M.J. and Welburg C. — Tropical and Subtropical
Agriculture,Vol.ll. New York: Macmillan, 1961.

Purohit,S.S. and S.K.Mathur. Biotechnology- Fundamentals and Applications(3™ Ed.) Jodhpur:
Agrobios, 2000.

Shrivastava A.K. Agriculture Science and Technology., Agrotech., 2013.

Wrigley Gordon, Tropical Agriculture — The Development and Production. ELBS,1998.
PATTERN OF EVALUATION

End Semester Examination

Total Marks: 100 Duration: 3 Hours

Section A —10 X 3 = 30 marks (10 out of 13 questions to be answered in 50 words)

Section B — 5x 6 = 30 marks (5 out of 8 questions to be answered in 200 words each)
Section C — 2 x 20 =40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086.

B.Sc. DEGREE: BRANCH V. A. PLANT BIOLOGY AND PLANT
BIOTECHNOLOGY

Independent Elective Course offered to Students of
B A./B.Sc./B.Com Degree Programmes

SYLLABUS
(Effective from the academic year 2015 — 2016)

FORESTRY
CODE: 15BT/UI/FR23 CREDITS: 3

OBJECTIVES

» To understand the value of wealth of forests of India
» To develop and understanding of biodiversity, conservation and agroforestry

Unit 1
Forest Types
1.1 Major Forest types in India with special reference to Tamil Nadu
1.2 Occurrence and Distribution
1.3 Forests as Centers of Biodiversity
1.4 Biodiversity Hotspots

Unit 2
Protection Forestry
2.1 Conservation- insitu and exsitu
2.2 Natural Forest Policy, Forest Conservation Act
2.3 National Sanctuaries, National Parks and Biosphere Reserves
2.4 Role of People: Chipko Movement

Unit 3
Commercial Forestry
3.1 Forests as Sources of Timber
3.2 Nonwood Forest Products: Fodder, Food, Oil, Fiber, Paper and Medicine

Unit 4
Social Forestry
4.1 Agroforestry- Afforestation and Reforestation Programmes
4.2 Ecological Benefit
4.3 Deforestation: Causes and Consequences
4.5 Plantation Forestry



Unit 5

Silviculture

5.1 Artificial and Natural Regeneration of some important Forest Plants: Teak and

Casuarina

5.2Forest Education and Management
BOOKS FOR REFERENCE:
Bruce Alan. Forest products biotechnology.Taylor & Francois. 2005
Bridger Blackeney., Handbook of Forestry. Agrotech., 2013.
Jha,L.K .Forestry for the people. New Delhi: Ashish, 1994.
Powell, Baden B.H. Manual of Forest Law. New Delhi:Biotech, 2004.
Puri,G S . Forest Ecology.New Delhi : Oxford & IBH, 1986.
Raju, R.A.Forest Wealth of India. New Delhi: Today & Tomorrow, 1986.
Sharma, P.D. Ecology and Environment. Meerut: Rastogi, 1997.

Shukla, R.S. Forestry for Tribal Development. New Delhi:.Wheeler, 1997.

Vyas, G P D. Community Forestry.Jodhpur: Agrobios, 2006.

PATTERN OF EVALUATION

End Semester Examination:
Total Marks: 100 Duration: 3 Hours

Section A -10 X 3 = 30 marks (10 out of 13 questions to be answered in 50 words)
Section B — 5x 6 =30 marks (5 out of 8 questions to be answered in 200 words each)
Section C— 2 x 20 = 40 marks (2 out of 4 questions to be answered in 1000 words each)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV — CHEMISTRY

SYLLABUS
(Effective from the academic year 2015-16)

GENERAL CHEMISTRY

CODE: 15CH/MC/GC14CREDITS: 4
LTP:400

TOTAL TEACHING HOURS: 52
OBJECTIVES OF THE COURSE

» To understandthe fundamentals of Chemical Bonding, Gaseous state and

Thermochemistry
» To create an awareness of Nuclear Chemistry
» To provide an overview of Organic Chemistry

Unit 1
Chemical Bonding (13 hrs.)
1.1 Types of Bonds - lonic, CovalentMetallic, Co-ordinate Bonds andtheir

Properties.lonic Bond - Lattice Energy- Born-LandeEquation (No Derivation)-
Factors affecting Lattice Energy, Born Haber Cycle andits Applications

1.2 Covalent Bond —Lewis Structures of Simple Molecules and lons, Valence Shell
Electron Pair Repulsion Theory{ [BF4]’, NH3, H,O, PCls, SF4, CIF;, I3}.Covalent
Character in lonic Compounds- Polarization andFajan’sRules

1.3 Valence Bond Theory (VBT) —Hybridization (BeF;, BF3, CHa)

1.4 Molecular Orbital Theory (MOT) — Bonding, Antibondingand Nonbonding Orbitals.
Application ofMOT toHe,, Ny, O,, 05, 0,%,CO, NO, HF, Comparison betweenVBT
andMOT

Unit 2

Nuclear Chemistry (8 hrs.)

2.1 Elementary Particles - Concept of Nuclides, Representation of Isobars, Isotones,
Isotopes with Examples. Nucleus Structure — Liquid Drop and Shell Model. Nuclear
Stability — n/p Ratio, Binding Energy, Mass Defect and Magic Numbers

2.2 Radioactive Elements, Modes of Decay — Neutron, Positron Theory of o, pand y
emission, Characteristics ofa, pand y particles, K-Electron Capture and Positron
emission. Half-Life Period, Geiger —NuttalRule. RadioactiveDisplacement Laws —
Soddy, FajanandRussel. Radioactive Decay Series 4n, 4n+1, 4n+2 and4n+3

2.3 Detection and Measurement of Radioactivity - lonization Chamber, Geiger-Muller
Counter and Scintillation Counter. Artificial Radioactivity - Artificial Transmutation
of Elements

2.4 Nuclear Reactions — Nuclear Fusion and Fission, Principles of Nuclear Energy
Production



Unit 3

Introductory Organic Chemistry(13 hrs.)

3.1 IUPAC Nomenclature of Organic Compounds

3.2 Types of Organic Reaction and Reagents: Nature of Bond Fission -
HomolyticandHeterolytic. Types of Reagents — Electrophiles andNucleophiles.
Substitution, Addition, Elimination andRearrangement Reactions (Definition
withanexample)

3.3 Reactive Intermediates with Examples — Carbocations, CarbanionsandFree Radicals-
Conditions Favouringtheir Formation, Stability and Structure, their Reactions with
Examples.Electron Displacement Effects - Inductive, Electromeric, Mesomeric,
Resonance, Hyper-Conjugation and Steric Effects-Tautomerism

3.4 Concept of Aromaticity — Definition, Huckel’sRule—Application toBenzenoidandNon-
BenzenoidCompounds- Benzene, Naphthalene, CyclopropenylCation,
Cyclopentadienyl Anion andTropyliumCation

Unit 4

Gaseous State (20 hrs.)

4.1 Comparison of Different States of Matter, the Perfect Equation of State, Mixture of
Gases (Partial Pressures)

4.2 Kinetic Model of Gases, Average Speed of Gas Molecules, Maxwell Distribution of
Speeds

4.3 Real Gases, Critical Temperature, Compression Factor, Vander Waal’s Equation of
State, Liquefactionof Gases

Unit 5
Thermochemistry (8 hrs.)
5.1 Thermochemistry: Standard Enthalpy Changes, the Combination of Reaction

Enthalpies
5.2 Standard Enthalpy of Formation, Variation of Reaction Enthalpy with Temperature
TEXT BOOKS
J.D. Lee.Concise Inorganic Chemistry. New Delhi: Oxford University Press,2008.

Morrison .R.T. Boyd R.N &Bhattacharjee.S.K.Organic Chemistry. Pearson, Dorling
Kindersley,2012.

Puri,B.R., L.R. Sharma., Madan S. Pathania.Principles of Physical Chemistry. New Delhi:
Vishal, 2008.

Puri B.R, Sharma L.R &Kalia K.C.Principles of Inorganic Chemistry. New Delhi: Milestone,
2008.

BOOKS FOR REFERENCE

Avrinikar H.J. Essentials of Nuclear Chemistry.New Delhi:New Age International, 1995.
Madan R.D.Satyaprakash’s Modern Inorganic Chemistry. New Delhi: Sultan Chand, 2004.



Solomons&Fryhle, Organic Chemistry, New Delhi, Wiley India, 2004.

WEB RESOURCES

http://www.chem1.com/acad/webtext/chembond/cb01.html
http://education-portal.com/academy/topic/nuclear-chemistry.html
https://www.class-central.com/mooc/437/coursera-introductory-organic-chemistry-part-1

PATTERN OF EVALUATION
Continuous Assessment:
Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B— 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

QUESTION PAPER PATTERN

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)


http://www.chem1.com/acad/webtext/chembond/cb01.html
http://education-portal.com/academy/topic/nuclear-chemistry.html
https://www.class-central.com/mooc/437/coursera-introductory-organic-chemistry-part-1

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015- 2016)

ANALYTICAL CHEMISTRY

CODE: 15CH/MC/AC14 CREDITS : 4
LTP:400

TOTAL TEACHING HOURS : 52

OBJECTIVES OF THE COURSE

>

>
>

Unit

Unit

Unit

Tointroduce the key concepts of Analytical Chemistry with a special reference to its
applications

To understand the importance of statistical measures

To familiarize students with chromatographic and thermoanalytical methods

1

Stoichiometry, Sampling and Errors (13 hrs.)

1.1 Important Units of Measurement — S.I Units, Distinction between Mass and Weight,
Concentration of Solutions - Moles, Millimoles, Milliequivalence, Molality, Molarity,
Normality, Percentage by Weight and Volume, ppm, ppb. Density and Specific
Gravity of Liquids. Stoichiometry Calculations

1.2 Sampling Techniques-Sampling and Sample Handling of Liquids and Gases,
Particulate Solids, Metals and Alloys. Preparation ofa Laboratory Sample

1.3 Errors — Types of Errors, Accuracy, Precision, Minimization of Errors. Significant
Figures.  Methods of Expressing Precision: Mean, Median, Average Deviation,
Standard Deviation, Coefficient of Variation, Confidence Limits, Q-test, F-test, T-
test. The Least Square Method for Deriving Calibration Plots

2

Separation Techniques (13 hrs.)

2.1 Solvent Extraction— Liquid-Liquid Extraction-Nernst Distribution Law, Factors
affectingSolvent Extraction, SoxhletandRotovapour Extraction

2.2 Chromatography- Column, TLC, Paper, Gas, HPLC andElectrophoresis -
Principle,Classification, Choice of Adsorbents, Solvents, Preparation of Column,
Elution, Development of Chromatogram andR¢Value

3

Classical Methods of Analysis (10 hrs.)

3.1 Titrimetry—Calibration of Burette, Pipette, Standard Flask, Titrant, Titrand,
Indicators, Equivalence Point, End Point. Primary and Secondary Standards- Criteria
and Preparation

3.2 Types of Titrimetric Analysis- Neutralization, Precipitation, Redox and
ComplexometricTitrations.Limitations of Volumetric Analysis



3.3 Gravimetry: Separation by Precipitation, Types of Filtering Crucible, Drying,
Ignition,  Incineration of Precipitate, Nucleation, Particle Size, Crystal Growth and
Colloidal State

3.4 Solubility Product, Principle andits Applications, Factors affecting Solubility,
Gravimetric Factor, Purity of Precipitates, Von WeimanRatio. Co-precipitation and
Post Precipitation

Unit 4

Thermoanalytical Methods (8 hrs.)

4.1 TGA/DTA-Principleand Instrumentation, Thermal Analysis of Silver Nitrate,
Calcium Oxalate and Calcium Acetate , Methods ofobtaining Thermograms, Factors
affecting TGA/DTA

4.2 DSC- Principle and Applications

4.3 Thermometric Titrations: Principle, Instrumentation and Applications

Unit 5

Dipole Moment and Magnetic Susceptibility (8 hrs.)

5.1 Dipole Moment - Definition - Units - Significance - Factors influencing Dipole
Moment - Clausius- Mosotti Equation - Determination of Dipole Moment
byTemperature Method

5.2 MagneticSusceptibility - Origin of Magnetic Properties - Types of Magnetic
Properties — Magnetic Susceptibility - Definition - Curie Weiss Law - Temperature
and Magnetic Susceptibility - Determination of Magnetic Moment byGuoy’sandVSM
Method — Applications of Magnetic Moment

TEXT BOOKS
Gopalan, R, Subramanian, P.S and Rengarajan, K. Elements of Analytical Chemistry.New
Delhi:Sultan Chand, 2004.

Skoog, D.A, West, D.M. Fundamentals of Analytical Chemistry. Thomson Asia, 2004.
Vogel, A.1.Vogel's Textbook of Quantitative Chemical Analysis.Prentice Hall, Science, 2000.

BOOKS FOR REFERENCE
Day R.A.Jr.& A.L. Underwood.Quantitative Analysis. New Delhi: Prentice Hall of India, 1988.

Skoog, Douglas A, James F. Holler & Timothy A. Nieman.Principles of Instrumental Analysis.
Singapore: Haracourt Asia, 2000.

Srivastava T.N &P.C.Kamboj.Systematic Analytical Chemistry. New Delhi:ShobanlalNagin
Chand, 1999.

Usharani, S. Analytical Chemistry.New Delhi: Macmillan, 2006.

WEB RESOURCES
http://www.epa.gov/rpdweb00/docs/marlap/402-b-04-001b-14-final.pdf
http://eric.ed.gov/?id=EJ386287
http://www.sjsu.edu/faculty/watkins/diamag.htm
http://www.britannica.com/EBchecked/topic/108875/separation-and-purification
http://www.chemistry.co.nz/stoichiometry.htm


http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Arthur+Israel+Vogel%22
https://books.google.co.in/books?id=diMpAAAAYAAJ&q=editions:bBrQkNd8IvcC&dq=editions:bBrQkNd8IvcC&hl=en&sa=X&ei=5wHwVL6dDcG1uAS1jIKgDg&ved=0CBwQ6AEwAA
http://www.google.co.in/search?tbo=p&tbm=bks&q=subject:%22Science%22&source=gbs_ge_summary_r&cad=0
http://eric.ed.gov/?id=EJ386287
http://www.sjsu.edu/faculty/watkins/diamag.htm

PATTERN OF EVALUATION
Continuous Assessment:
Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C -2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:

Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015- 2016)

VOLUMETRIC ANALYSIS - PRACTICAL
CODE:15CH/MC/P112 CREDITS : 2
LTP:003
TOTAL HOURS: 39
Unit 1
Calibration
1.1 Calibration of Burettes / Pipettes

Unit 2
Theory of Volumetric Estimations
2.1 Theory and Principles behind the Experiments, Equivalent Weight Calculations to be
testedin every class

Unit 3
Volumetric Estimation
3.1 Estimation of Na,COs/ HCI
3.2 Estimation of Oxalic Acid (Permanganimetry)
3.3 Estimation of Dichromate (lodometry)
3.4 Estimation of Iron (Dichrometry /Permanganimetry)
3.5 Estimation ofMagnesium / Zinc (Complexometry)
3.6 Estimation ofChloride (Argentometry)
3.7 Estimation of Hardness ofthegiven Water Sample

Testing of Principles in the CA tests and also End Semester Examination for a maximum of five
marks.
Combination of two types of titration also to be tried out.

TEXT BOOKS
SathianJesurietta. Volumetric Estimations — Lab Manual. 2010.

Vogel,A.l1.,Vogel's Textbook of Quantitative Chemical Analysis.Prentice Hall, Science, 2000.

Continuous Assessment:
Total Marks: 50 Duration: 3 hours

Equations and short Procedure (10 minutes) 10 marks
Experiment 40 marks

End Semester Examination:

Total Marks: 50 Duration: 3 hours
Equations and short Procedure (10 minutes) 10 marks
Experiment 40 marks


http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Arthur+Israel+Vogel%22
https://books.google.co.in/books?id=diMpAAAAYAAJ&q=editions:bBrQkNd8IvcC&dq=editions:bBrQkNd8IvcC&hl=en&sa=X&ei=5wHwVL6dDcG1uAS1jIKgDg&ved=0CBwQ6AEwAA
http://www.google.co.in/search?tbo=p&tbm=bks&q=subject:%22Science%22&source=gbs_ge_summary_r&cad=0

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015-16)

ORGANIC CHEMISTRY -1
CODE: 15CH/MC/0C24 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52
OBJECTIVES OF THE COURSE
» To enable a comprehensive understanding of mechanisms and stereochemistry of organic

reactions _
» To understand the chemistry of carbonyl compounds

Unit 1

Stereochemistry (12 hrs.)

1.1 Stereoisomerism-Definition and Types, Geometrical Isomerism - E-Z Notation.
Optical Isomerism — Definition, Conditions for Optical Activity andits Measurement,
Specific Rotation, Asymmetric Centre, and Chirality. Enantiomers, Diastereomers,
Racemic andMeso Compounds (Definition and Examples)

1.2 Notations for Optical Isomers withone and two Asymmetric Carbon Atoms.
Specification of Configuration - D-L andR-S Notations (Cahn-Ingold-Prelog Rules),
ErythroandThreo Representations

1.3 Conformational Isomerism-Conformations of Molecules- Newman Projection,
Fischer, Flying Wedge andSawhorse Projections.Conformational Analysis of Ethane,
n-Butane and Cyclohexane

1.4 Stereospecific andStereoselective Reactions of Addition of Halogens to Alkenes-
Synand Anti Addition

Unit 2

Electrophilic and Nucleophilic Substitution Reactions (15 hrs.)

2.1 Aliphatic Nucleophilic Substitution Reaction Mechanism - Sy1, Sy2 Sni. Factors
governing Sny1, Sn2 Reactions - Effects of Structure, Solvent, Nature ofentering
andleavinggroup. Kinetics, Stereochemistry ofNucleophilic Aliphatic Substitution,
Duality of Mechanism. - Walden Inversion. Sy1vs Sy2

2.2 Aromatic Nucleophilic Substitution Reaction SyArMechanism-Benzyne Intermediate
Formation and Evidences. Aromatic Electrophilic Substitution Reaction - General
Mechanism- Sulphonation, Nitration, Halogenation, Friedel Crafts Alkylation and
Acylation Reaction, Effect of Substituent already present intheRing, Ortho /Para
Ratio,Orientation in Di Substituted Compounds

Unit 3
Elimination and Addition Reactions (22 hrs.)
3.1 Elimination: E1, E2 andE1CB Mechanisms, Orientation and Reactivity (Hoffmann
andSatyzeffRule) and Evidences. Stereochemistry ofE2 Reaction.,Syn- and Anti-
Elimination, Elimination vs Substitution



3.2 Addition: Electrophilic Addition- Orientation and Reactivity, Markownikoffand Anti-
MarkownikoffRule. Examples of Addition Reaction- Addition of Hydrogen, Halogen,
Hydrogen Halide Hypohalous Acid, Sulphuric Acid, Water, Hydroxylation,
Epoxidation, Hydroboration (with Propene andPropyneas Examples), Ozonolysis,
Mechanism ofthe Peroxide initiated AdditionofHBr. Electrophilic Addition to
Conjugated Dienes-1, 2and 1, 4 Addition

Unit4
Aliphatic, Aromatic and Unsaturated Carbonyl Compounds (8 hrs.)
4.1 Structure of Carbonyl Group, Acidity of Alpha Hydrogen, Keto-EnolTautomerism —
Evidence forthe Two Forms. NucleophilicAddition Reaction-Acid and Base
Catalyzed. Relative Reactivity of Aldehydes and Ketones. A Comparison of
Reactivity with Aromatic Carbonyls andits Derivatives
4.2 Addition ofCarbanions: Aldol Condensation, Cannizaro, Crossed Cannizaro, Claisen-
Schmidt Reactions — theiruse in Synthesis
4.3 Houben- HoeschSynthesis of Phenolic Ketone
4.4 Benzoin Condensation, Reimer-Tiemann, Haloform, Knoevenegal, Reformatskyand
Perkin Reactions
4.5 Acrolein, Crotonaldehyde, Cinnamaldehyde— Preparation and Reactions
Unit 5
Oxidation and Reduction Reactions of Carbonyl Compounds (5 hrs.)
5.1Reagents for Oxidation and Reduction of Carbonyl Compounds
andtheirCorrespondingProducts. Meerwein-PondorofVerley, Clemmensen, Oppenaur,
Baeyer- Villiger,Wolff- Kishner, LiAlH,and NaBH,4 Reductions
TEXT BOOKS

Ahluwalia V K.Organic Reaction Mechanisms.New Delhi: Narosa,2011.

Francis A. Carey, Richard A. Sundberg. Advanced Organic Chemistry.Springer, 2007.

Michael B. Smith, Jerry March .March's Advanced Organic Chemistry: Reactions, Mechanisms,
and Structure.Wiley,2007.

Morrison .R.T. Boyd R.N &Bhattacharjee.S.K.Organic Chemistry. Pearson, Dorling
Kindersley,2012.

BOOKS FOR REFERENCE
Jonathan,Clayden., Nick Geeves, Stuart Warren. Organic Chemistry.Oxford University Press,
2012.

Paula Y. Bruic. Organic Chemistry.Prentice Hall, 2010.

ReinhardBrickner. Organic Mechanisms - Reactions, Stereochemistry and Synthesis.Springer,
2010.

WEB RESOURCES

http://www.organic-chemistry.org/
http://www.chemguide.co.uk/orgmenu.html
http://lwww2.chemistry.msu.edu/faculty/reusch/VirtTxtdml/introl.htm


http://www.flipkart.com/organic-reaction-mechanisms-4-e-pb-english-4th/p/itmdx5hyhfjhgr6q?pid=9788184871159&srno=b_5&ref=96797ca2-827e-48eb-ae45-68923582e7d2
http://www.organic-chemistry.org/books/reviews/0387683461.shtm
http://www.organic-chemistry.org/books/reviews/0471585890.shtm
http://www.organic-chemistry.org/books/reviews/0471585890.shtm
http://www.organic-chemistry.org/books/reviews/0198503466.shtm
http://www.organic-chemistry.org/books/reviews/0131963163.shtm
http://www.organic-chemistry.org/books/reviews/0121381102.shtm
http://www.organic-chemistry.org/
http://www.chemguide.co.uk/orgmenu.html
http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/intro1.htm

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 = 15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015- 2016)

SEMI MICRO QUALITATIVE ANALYSIS PRACTICAL-I

CODE:15CH/MC/P221 CREDIT: 1
LTP:002
TOTAL HOURS: 26

Unit 1
1.1 Reactions ofthe Following Acid Radicals: Carbonate, Sulfate, Sulphide, Nitrate,

Chloride,Bromide, Fluoride, Oxalate, Phosphate, Arsenite, Arsenate, Chromate and
Borate

1.2 Elimination of Interfering Radicals -Oxalate, Phosphate, Chromate and Borate

1.3 Reactions of the Following Basic Radicals and its Group Separations. Lead,
Copper,Bismuth, Cadmium, Antimony, Iron, Chromium, Aluminum, Cobalt, Nickel,
Manganese, Zinc Barium, Strontium, Calcium, Ammonium and Magnesium

Unit 2
Analysis ofa given Salt Containing one Cationand one Anion (Interfering lon)

TEXT BOOKS
SathianJesurietta,Semi Micro Qualitative Analysis. 2008.

Svehla.G.Vogel’s Qualitative Inorganic Analysis.Prentice Hall, 2008.

Continuous Assessment:

Total Marks: 50 Duration: 3 hours
General Procedure 15marks

Acid Radical (1x15) 15 marks
Elimination Procedure 5 marks

Basic Radical (1x15) 15 marks

End Semester Examination:

Total Marks: 50 Duration: 3 hours
General Procedure 15marks

Acid Radical (1x15) 15 marks
Elimination Procedure 5 marks

Basic Radical (1x15) 15 marks



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV — CHEMISTRY

SYLLABUS
(Effective from the Academic Year 2015 — 2016)

ENVIRONMENTAL STUDIES
CODE: 15CH/GC/ES22 CREDITS : 2
LTP:200
TOTAL TEACHING HOURS : 26
OBJECTIVES OF THE COURSE

» To create an awareness about current environmental issues
» To educate students on conservation and management of natural resources
» To encourage students to beecosensitive and ecofriendly

Unit 1
Introduction (6 hrs.)
1.1 Components ofthe Environment — Classification and Characteristics of Resources —
Renewable and Non — Renewable Resources
1.2 Need forPublic Awareness in Conservation of Natural Resources
1.3 Energy Flow in Ecosystems — Aquatic andTerrestirial — Food Chain and Food Web

Unit 2

Pollution and Socio Economic Aspects of the Environment (10 hrs.)

2.1 Types of Pollution — Air, Water, Solid Waste, Noise

2.2 Problems - Green House Effect — Depletion ofthe Ozone Layer — Climate Change

2.3 Bio Diversity - Definition - Loss of Bio Diversity — Threats to Biodiversity
andConservation of Biodiversity

2.4 Human Behaviour: - Population — Urbanization — Poverty (As Cause and Result of
Pollution and Degradation)

2.5 Technology: Agriculture and Industry — Deforestation. Misuse andAbuse of the
Resources

2.6 Effects and Consequences of Environmental Problems

Unit 3
Sustainable Development, Remedies and Policy Implications (10 hrs.)

3.1 Environmental Disasters Natural and Human Made — Bhopal Gas Tragedy — Chernobyl
Accident — Fukushima Nuclear Crisis - Gulf War — Love Canal Episode — Tsunami —
Volcanic Eruptions

3.2 Methods Evolved to Measure and Check Environmental Degradation and Pollution —
Carbon Footprint, Carbon Credit, Ecological Footprint, and Ecological Shadow

3.3 Environmental Movements in India — Chipko Movement, Narmada BachaoAndolan,
SethuSamudram Project

3.4 Environmental Acts — Policy Measures withrespect to India

3.5 International Environmental Agreement — Stockholm Conference — Montreal Protocol —
Rio Meet — Kyoto Conference — UN Conference on Climate Change (Copenhagen)



Field visit

Eco initiatives at the campus: Garbage Segregation and Vermicomposting — Greywater
Recycling — Rainwater Harvesting — Solar Powered Lights — Biodiversity

TEXT BOOK
Bharucha, E. Textbook of Environmental Studies.Hyderabad: Universities Press, 2005.

REFERENCE BOOKS

Ignacimuthu, S.Environmental Awareness and Protection.New Delhi:Phoenic House, 1997.
Jadhav, H and V. M. Bhosale.Environmental Protection and Law. New Delhi: Himalaya, 1995.
Odum, E.P.Fundamentals of Ecology.U.S.A:W.B. Sauders, 1971.

Mies, M and V. Shiva.Ecofeminism, London: Zed Books, 1989.

Singh, H.R. Environmental Biology.New Delhi:S.Chand, 2005.

PATTERN OF EVALUATION (Internal assessment)
Continuous Assessment:

One Hour Test — 25 Marks
One Component — 25 Marks



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV — CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 — 16)

INORGANIC CHEMISTRY - |

CODE: 15CH/MC/IC34 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52
OBJECTIVE OF THE COURSE

» To give an overview of concepts in comparative studies of s and p block elements

Unit 1

Periodicity of Properties and the Hydrides (12 hrs.)

1.1 Periodic Table, Horizontal, Vertical and Diagonal Relationships inthe Periodic Table

1.2 Periodicity of Propertiesofs, pandd — Block Elements withrespectto Atomic Radii,
lonic Radii, Covalent Radii, lonization Energy, Electronegativity, Electron Affinity

1.3 Inert Pair Effect, Effective Nuclear Charge — Screening Effect, Slater Rules

1.4 Hydrides — Classification as Saline, Metallic, Molecular and Polymeric Hydrides-
One Method of Preparation and Important Properties, Hydrogen Bonding andits
Consequences

1.5 Acids and Bases: Bronsted-Lowry, Lux-Flood, Solvent System andLewis Concepts of
Acids and Bases, Factors affecting Strengths ofLewis Acids and Bases, HSAB
Principle anditsApplications

Unit 2

Chemistry of s—Block Elements (8hrs.)

2.1 Group 1 Alkali Metals: Position of Alkali Metals inthe Periodic Table, Discussion
ofAlkaliMetal Group withrespecttotheir Oxides, Halides and Hydroxides. Extraction
ofLithium fromSpodumene. Importance ofCryptatesand Crown Ethers

2.2 Group 2 Alkaline Earth Metals: Similarities and Gradations in Physical and Chemical
Properties withrespectto Oxides, Hydroxides, Halides andSulphates. Extraction
ofBeryllium

Unit 3

Chemistry of p-Block Elements — Groups 13 & 14(8 hrs.)

3.1 Boron Family: Periodicity inthe Properties of Boron Group withrespecttotheir Oxides,
Hydroxides and Halides. Preparation and Bonding ofB,Hg. Preparation, Properties,
Structure andusesof Boron Nitride andBorazole

3.2 Carbon Family: Comparison of Carbon Group Elements - Hydrides, Oxides and
Halides. Silicates: Classification and Structure. Silicones- Preparation, Properties
anduses



Unit

4

Chemistry of p-Block Elements—Groups 15, 16 & 17 (18 hrs.)

4.1 Nitrogen Family: Comparison of Nitrogen Group Elements withrespectto Oxides,
Hydrides and Halides. Preparation, Properties and Structure of Hydrazine,
Hydroxylamine, Hydrazoic Acid. Oxyacidsof Nitrogen and Phosphorus-Preparation,
Properties and Structure. Structure and Applications ofPhosphonitrilic Compounds

4.2 Oxygen Family: Comparison ofOxygen Group Elements withrespectto Hydrides,
Halides, Oxides. Preparation, Properties and Structure
ofOxyacidsandPeracidsofSulphur. ThionicAcids

4.3 Halogen Family: Comparison of Halogens withrespecttothe Elements, Hydrides and
Oxides.Preparation and Structure ofOF,, Cl,0, 1,0s5andCl,07, HCIO,.

4.4 Interhalogen Compounds: Preparation and Structure ofICl, BrFs, IF3, IFsandIF;.Basic
Nature oflodine. PeudohalogensandPolyhalides

Unit 5
Chemistry of Group 18 elements (6 hrs)
5.1 Occurrence, Position of Noble Gases inthe Periodic Table. Preparation, Properties
and Structure of Compounds ofXenon - XeF,, XeFs, XeOs;, XeOF,as per VSEPR
Theory
5.2 ClatharateCompounds andits Applications
TEXT BOOKS

Gopalan. R.Inorganic Chemistry for Undergraduates.Hyderabad: Universities Press, 2009.

Puri.B.R., L.R Shama, & C.I. Kalia.Principles of Inorganic Chemistry.New Delhi: Milestone,

2008.

Soni.P.L. and Katyal.Mohan.Text Book of Inorganic Chemistry.New Delhi: Sultan Chand, 2008.

BOOKS FOR REFERENCE

Cotton, F.A. and G. Wilkinson.Advanced Inorganic Chemistry. New Delhi: Wiley Eastern, 2008.
Emeleus, H.J. & A.G. Sharpe.Modern Aspects of Inorganic Chemistry.London: ELBS, 1973,
Shriver, O and Atkins, P.W. Inorganic Chemistry. San Francisco: W.H. Freeman, 2006.

JayashreeGhosh.Fundamental Concepts of Applied Chemistry. New Delhi. S.Chand, 2008.

LeeJ.D.Concise Inorganic Chemistry. New Delhi: Oxford University Press, 2008.

WEBSITES
http://www.chemicool.com/

PATTERN OF EVALUATION


http://www.chemicool.com/

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B- 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

END SEMESTER EXAMINATION:

Total Marks: 100 Duration: 3 hours

QUESTION PAPER PATTERN

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)
Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 — 16)

PHYSICAL CHEMISTRY - |

CODE: 15CH/MC/PC34 CREDITS: 4

LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVES OF THE COURSE
» Tointroduce students to basic concepts of Quantum Chemistry
» To provide an understanding of the principles of Solid State Chemistry
» To givean overview of the field of Catalysis

Unit

Unit

Unit

1

Basics of Quantum Mechanics (10 hrs.)

1.1 Black Body Radiation, Photoelectric Effect, Diffraction of Electrons, Debroglie
Relation

1.2 Theory of Wave Motion, Classical Wave and the Wave Equation, Stationary Waves
in aClamped String,Classical Equation and Schrodinger Wave Equation (Derivation
not expected)

1.3 Operator Concept in Quantum Mechanics, Properties of Operators

1.4 Postulates of Quantum Mechanics, Eigen Value, and Eigen Functions

2

Solid State (13 hrs.)

2.1 Crystalline and Amorphous Solids, Isotropy and Anisotropy, Interfacial Angles,

2.2 Symmetry in Crystal Systems, Elements of Symmetry

2.3 Space Lattice and Unit Cell, BraviasLattices, Seven Crystal Systems, Lattice Energy

2.4 Law of Rational Indices, Miller Indices, X-Ray Diffraction, Bragg Law, Derivation of
Bragg’s Equation, Representation of Planes, Space Lattice, Reciprocal Lattice

2.5Bragg Equation, Experimental Technique-Powder Method, X-Ray Diffraction
Patterns of a Cubic System- Primitive, Body Centered and Face Centered Cubic
Lattice

2.6 ElectronandNeutron Diffraction- An Introduction andtheir Applications

3

Closed Packed Structures of lonicCrystals(13 hrs.)

3.1 Closed Packed Structures- CCP &HCP, Percentage Void, Packing Efficiency, Radius
Ratio Rule

3.2 Simple Type Structures AX (NaCl, ZnS, NiAS), AX,(CaF,, TiO,and CdCl,and
Cdly)

3.3 Pauling’s Rule for Structures adopted by lonic Compounds, Point Defects — Schottky
andFrenkelDefects, Non-Stoichiometric Defects

3.4 Liquid Crystals — Types, Structures, Texturesand Applications



Unit 4
Surface Chemistry(6 hrs.)
4.1 Physisorptionand Chemisorption-Types of Adsorption Isotherms
4.2Freundlich Adsorption Isotherm-Limitations. Derivation of LangmiurAdsorption
Isotherm;BET Adsorption Isotherm - Postulates and Equation. Determination of
Surface Area,Applications

Unit 5
Catalysis(10 hrs.)
5.1 Catalytic Reactions-Characteristics, Homogenous Catalysis- Acid-Base Catalysis,

Enzyme Catalysis- Michaelis— MentonMechanism, Effect of Temperature

5.2 Heterogenous Catalysis- Kinetics of Surface Reactions, Unimolecularand
Bimolecular Surface Reactions, Effect ofpH onCatalysed Reactions

TEXT BOOKS
Adamson Arthur W, Alice P. G.Physical Chemistry of Surfaces. India: Pearson, 2007.

Atkins, P.W. Physical Chemistry. Oxford University, 2013.
Barrow, Gordon, M.Physical Chemistry. The McGraw Hill companies,2008.
Smart.L.E and Moore, E.A. Solid State Chemistry: An Introduction. CRC Press, 2012.

BOOKS FOR REFERENCE
Donald Allan McQuarrie, John Douglas Simon. Physical Chemistry: A Molecular Approach.
University Science Books, 2013.

Moore, W.J. Physical Chemistry.Orient Longman, 2004.

WEB RESOURCES
http://www.jce.acs.in

http://chemwiki.ucdavis.edu
http://www.amazon.com/Elements-Physical-Chemistry-Peter-Atkins


http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Arthur+W.+Adamson
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Alice+P.+Gast
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Donald+Allan+McQuarrie%22&source=gbs_metadata_r&cad=4
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22John+Douglas+Simon%22&source=gbs_metadata_r&cad=4
http://www.jce.acs.in/
http://www.amazon.com/Elements-Physical-Chemistry-Peter-Atkins

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 = 15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B — 5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015- 2016)

SEMI MICRO QUALITATIVE ANALYSIS PRACTICAL-II

CODE: 15CH/MC/P332 CREDITS : 2
LTP:003
TOTAL HOURS : 39
Unit 1
Preparation of Inorganic Complexes:
1.1 Tetraamminecopper(Il)Sulphatehydrate
1.2 Tris(Thiourea)Copper(Il)SulphateDiydrate /Hexaamminecobalt(l11) Chloride

Unit 2
2.1 Analysis of a Salt Mixture Containing two Cations and two Anions
2.2 Principles and Techniques in Semi Micro Analysis of Acid and Basic Radicals: Solubility
Product Principle, Common lon Effect, use of Organic and Inorganic Reagents in Spot
Tests (EquationsRelating to Reactions and Confirmatory Tests)

Theory, Principles and Equations involved behind the reactions. (To be tested periodically
& along with the CA tests and also end semester exam)

TEXT BOOKS

SathianJesurietta,Semimicro Qualitative Analysis.2008.
Svehla.G, Vogel’s.Qualitative Inorganic Analysis.Prentice Hall, 2008.

Continuous Assessment:

Total Marks: 50 Duration: 3 hours
General Procedure: 6 marks

Acid radicals: 20 (2x10)marks
Elimination procedure: 3 marks

Basic radicals: 16 (2x8)marks

Twol/three questions involved in analysis (10min):5 marks

End Semester Examination:

Total Marks: 50 Duration: 3 hours
General Procedure: 6 marks

Acid radicals: 20 (2x10)marks
Elimination procedure: 3 marks

Basic radicals: 16 (2x8)marks

Twolthree questions involved in analysis (10min): 5 marks



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

Allied Core Offered to the Departments of Plant Biology & Plant Biotechnology and

Advanced Zoology & Biotechnology

SYLLABUS
(Effective from the academic year 2015- 2016)

FUNDAMENTALS OFBIOCHEMISTRY - |

CODE: 15CH/AC/FB33 CREDITS: 3

LTP:300
TOTAL TEACHING HOURS: 39

OBJECTIVES OF THE COURSE

» To introduce the basics of Biochemistry
» To understand the metabolic concepts and disease conditions
» To study the thermodynamic parameters involved in biological reactions

Unit

Unit

Unit

Unit

1

Introduction to Biochemistry (10 hrs.)

1.1 Molecular Logic of Living Organisms

1.2 Water — Physical Properties and Hydrogen Bonding of Water-Solvent Properties of
Water,Hydrophobic Interactions;the lonic Product of Water; thepH Scale. Acid —
Base Indicators- Phenolphthalein and Methyl Orange

1.3 Techniques used in Biochemistry- SDS-PAGE, Sedimentation and Dialysis

2

Blood (5 hrs.)

2.1 Blood - Composition of Blood, Blood Coagulation — Mechanism. Hemophilia and
Sickle Cell Anaemia

2.2 Maintenance of pH of Blood, Bicarbonate Buffers, Acidosis and Alkalosis, Buffers

andElectrolytes in the body

3

Bioenergetics (4 hrs.)

3.1 Free Energy, Enthalpy, Entropy, Standard Free Energy, Spontaneous and Non-
Spontaneous Exergonicand Endergonic Reactions, Steady State Principle

3.2 High Energy Compounds ATP andADP, Structural Basis forthe Role of ATP as the

Currencyofthe Cell

4

Carbohydrates (15 hrs.)
4.1 Classification of Carbohydrates

4.2 Haworth’s Structure and Reactions of Glucose, Fructose, Maltose and Sucrose
Polysaccharides -Homopolysaccharides-Cellulose, Starch (Amylose and
Amylopectin) (Structural Elucidation not necessary), Heteropolysaccharides
Chondroitin Sulphateand Hyaluronic Acid

4.3 Digestion of Di and Polysaccharides in the Body,Maintenance of Glucose Level in
Blood



4.4Carbohydrate Metabolism - Metabolism of Glucose - Glycolysis, TCA Cycle,
Glycogenesis,Glycogenolysis, Glyconeogenesis.Oxidative Phosphorylation, Electron
Transport Chain

Unit 5
Enzymes (5 hrs.)
5.1 Definition of Enzymes, Coenzymes and Apoenzymes
5.2 Classification of Enzymes
5.3 Enzyme Specificity - Factors affecting Enzyme Action
5.4 Mechanism of Enzyme Action - Michaelis- MentenTheory (No Derivation) —
Fischer’sLockand Key Model, Koshland’sInduced Fit Model

TEXT BOOKS

Berry, A.K.Textbook of Biochemistry. Emkay, 2001.
Jain, J.L. Fundamentals of Biochemistry.New Delhi: S. Chand, 2007.

DoraiswamyYesodha, GeethaSwaminathan and V. Radhakrishnan.Allied
Biochemistry.Chennai:Margham, 2010.

BOOKS FOR REFERENCE

Lehninger A.L. Principles of Biochemistry.Delhi: CBS, 2006.
Stryer, Lubert.Biochemistry.New York:W.H. Freeman, 2007.

WEB RESOURCES
https://www.rpi.edu/dept/bcbp/molbiochem/MBWeb/mb1/part2/bioener.htm

http://lwww.rsc.org/Education/Teachers/Resources/cfb/enzymes.htm
http://www.rsc.org/Education/Teachers/Resources/cfb/carbohydrates.htm


https://www.rpi.edu/dept/bcbp/molbiochem/MBWeb/mb1/part2/bioener.htm
http://www.rsc.org/Education/Teachers/Resources/cfb/enzymes.htm
http://www.rsc.org/Education/Teachers/Resources/cfb/carbohydrates.htm

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B— 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C—- 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A— 30 x 1 =30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks—10, T/F or Match the following- 5, single line answer - 5

Section B— 5 x 6 =30 Marks (5 out of 7 to be answered)

Section C— 2 x 20 =40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered to the Departmentsof Plant Biology & Plant Biotechnology and
Advanced Zoology & Biotechnology

SYLLABUS
(Effective from the academic year 2015 - 2016)

BIOCHEMISTRY PRACTICAL- |

CODE: 15CH/AC/P132 CREDITS :2
LTP:003
TOTAL HOURS :39

Unit 1

1. Reactions of Carbohydrates — Glucose, Fructose, Maltose, Sucrose and Starch

2. Reactions of Amino Acids - Reactions of Tryptophan, Tyrosine, Arginine and Cysteine
3. Reactions of Proteins - Reactions of Casein and Egg Albumin

4. Identification of Unknown Organic Compound

TEXT BOOK

SwaminathanGeetha and Mary George.Laboratory Chemical Methods in FoodAnalysis.
Chennai:Margham, 2010.

Continuous Assessment:

Total Marks: 50 Duration: 3 hours
Analysis - 50 marks

Preliminary reaction - 15 marks

Confirmatory tests with all colour tests - 30marks

Final report - 5 marks

End Semester Examination:

Total Marks: 50 Duration: 3 hours
Analysis - 50 marks

Preliminary reaction - 15 marks

Confirmatory tests with all colour tests - 30marks

Final report - 5 marks



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered to the Department of Physics

SYLLABUS
(Effective from the academic year 2015-2016)

FUNDAMENTALS OF CHEMISTRY - |

CODE:15CH/AC/FC33 CREDITS: 3

LTP:300
TOTAL TEACHING HOURS: 39

OBJECTIVE OF THE COURSE

» To enable an understanding of the fundamental concepts of Chemistry

Unit 1

Polymer Materials (8 hrs.)
1.1 Types ofPolymerisation— Addition and Condensation. Mechanism of Free
RadicalPolymerisation

1.2 LiquidCrystalline Polymers andConducting Polymers

1.3 Structure and Application- Polyethylene, PVVC, Nylon, Phenol Formaldehyde
Resin,Bakelite, Rubber- Vulcanization

1.4 Biodegradable andNon-Biodegradable Polymers

Unit 2

Chemistry in Living System (12 hrs.)

2.1 Carbohydrates — Classification, Haworth Structureof Glucose, Fructose,
Sucrose,Starch, Cellulose.ColourTests for the above. Hypo and Hyper Glycemia
2.2 Aminoacids- Zwitterlon, Isoelectric Point, NinhydrinTest

2.3 Proteins - Formation of Peptides, Importance ofAminoacid Sequence,
Denaturation and Renaturationof Proteins

2.4 Biological Role ofHaemoglobin, Vitamin B1,&Chlorophyll withtheir Structure
(Figurative Representation only)

Unit 3

lonic Equilibrium (7 hrs.)
3.1 Acid-Base Concept -Arrhenius, Lowry-BronstedandLewis Concepts

3.2 lonic Product of Water, pH, pOH, Strengths of Acids and Bases, K,andKy, PK,
andPKy, Buffer Solution(Elementary ldea only)

3.3 Solvation, Solubility, Solubility Product, Common lon Effect, Application

Unit 4

Electrochemistry (6 hrs.)

4.1 Definition of Specific, Equivalent and Molar Conductance, their Determination,
Effect of Dilution on Conductance

4.2 Ostwald Dilution Law, Debye-HuckelTheory, Kohlrausch’sLaw

4.3 Transport Number, Conductivity Determination of Acidity Constant,
ConductometricTitration



Unit 5
ThermoanalyticalMethods (6 hrs.)
5.1 Principle - Thermal Analysis of Silver Nitrate, Calcium Oxalate and Calcium
Acetate — Methods of obtaining Thermograms, Factors affecting TGA/DTAand
DSC
5.2 TGA and DTA - Instrumentation and Applications
5.3 Thermometric Titrations, Principle, Instrumentation and Applications

TEXT BOOKS
Bajpai.S.Physical Chemistry.New Delhi: S. Chand, 2006.

Jain.J.L,Sunjay Jain,Nitin Jain.Fundamentals of Biochemistry.New Delhi: S. Chand, 2006.

Subramanian, P.S, R.Gopalan, K.Rengarajan.Elements of Analytical Chemistry.New
Delhi:Sultan Chand,2007.

DoraiswamyY esodha,GeethaSwaminathan and V. Radhakrishnan.Allied Biochemistry,
Chennai: Margham, 2010.

BOOKS FORREFERENCE
Furnisset al.Vogel’s Text Book of Practical Organic Chemistry. London: ELBS, 2006.

Morrison.R.T,R.N.Boyd &S.K.Bhattacharjee.Organic Chemistry.India: Pearson-Dorling
Kindersley,2012.

WEB RESOURCES

http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch20/electro.php
http://www.cliffsnotes.com/sciences/biology/biochemistry-i/the-importance-of-weak-
interactions/acid-base-reactions-in-living-systems

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in
the Blanks - 5, T/F or Match the following or single line answer - 5

SectionB— 3 x5 =15 Marks (3 out of 5 to be answered)

Section C— 2 x 10 =20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests


http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch20/electro.php
http://www.cliffsnotes.com/sciences/biology/biochemistry-i/the-importance-of-weak-interactions/acid-base-reactions-in-living-systems
http://www.cliffsnotes.com/sciences/biology/biochemistry-i/the-importance-of-weak-interactions/acid-base-reactions-in-living-systems

End Semester Examination:

Total Marks: 100 Duration: 3 hours

Section A— 30 x 1 =30 Marks (All questions to be answered) Multiple choice - 10, Fill in
the Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B— 5 x 6 =30 Marks (5 out of 7 to be answered)

Section C— 2 x 20 =40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered to the Department of Physics

SYLLABUS
(Effective from the academic year 2015- 2016)

ORGANIC ANALYSIS PRACTICAL

CODE: 15CH/AC/P232 CREDITS: 2
LTP:003
TOTAL HOURS: 39
Unit 1

1.1 Identification of Polymers by simple tests- Solubility, Flame test, Aromaticity,
Detection of CI, N, S and OH
Unit 2

2.1 Reactions of Carbohydrates - Glucose, Fructose, Maltose, Sucrose and Starch
2.2Reactions of Amino Acids - Tryptophan, Tyrosine, Arginine and Cysteine

2.3 Reactions of Proteins - Casein and Egg Albumin

2.41dentification of Unknown Organic Compound

TEXT BOOK

SwaminathanGeetha and Mary George. Laboratory Chemical Methods in Food Analysis.
Chennai: Margham, 2010.

Continuous Assessment:

Total Marks: 50 Duration: 3 hours
Preliminary reaction - 15 marks
Confirmatory tests with all colour tests — 30 marks

Final report— 5marks

End Semester Examination:

Total Marks: 50 Duration: 3 hours
Preliminary reaction - 15 marks
Confirmatory tests with all colour test - 30 marks

Final report - 5 marks



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 onwards)

ORGANIC CHEMISTRY - 1l

CODE: 15CH/MC/OC44 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52
OBJECTIVES OF THE COURSE
» To understand the Chemistry of phenols and carboxylic acids
» To learn the synthesis of nitrogen containing organic compounds
» To introduce the classification and preparation of dyes

Unit 1
Alcohols, Phenols and Ethers (12 hrs.)

1.1 Aliphatic Alcohols: Reactions with reference to C-OH Bond Cleavage and O-H Bond
Cleavage. Di andTrihydric Alcohols, Action of HIO,, Uses

1.2 Phenols: Nomenclature, Acidity of Phenols- Effects of Substituents — Comparison of
Acidity with Alcohols, Hydrogen Bonding

1.3 Reactions: Acid Character, Ether Formation, Ester Formation, Reactions involving
Benzene Ring, Nitration, Sulphonation, Halogenation, Friedel-Craft’s Reaction,
Nitrosation, Coupling Reactions, Kolbe’s Reaction andRiemer-Tiemenn Reaction

1.4 Cleavage of Ether Linkages by HI- Ziesels Method of Estimation of Groups.
Reactionsof Ethers and Epoxides

Unit2

Carboxylic Acids and their Derivatives (13 hrs.)

2.1 Nomenclature and Classification of Aliphatic and Aromatic Carboxylic Acids,
Preparation and Reactions. Acidity (Effect of Substituents on Acidity) and Salt
Formation, Mechanism of Reduction, Substitution in Alkyl or Aryl Group

2.2 Preparation and Properties ofDicarboxylic Acids - Oxalic, Malonic, Succinic,
Glutaric, Adipicand Phthalic Acids and Unsaturated Carboxylic Acids- Acrylic,
CrotonoicandCinnamic Acids. Action of Heat onHydroxy, Amino Acids and
SaturatedDicarboxylic Acids. Stereospecific addition to Maleic and Fumaric Acids

2.3 Preparation and Reactions of Acid Chlorides, Acid Anhydrides, Amides and Esters.
Acid and Alkaline Hydrolysis of Esters, Trans-Esterification

Unit 3

Nitro and Amino Compounds (13 hrs.)

3.1 Aliphatic and  Aromatic  Nitro  Compounds, Classification,  General
Properties,Preparation by Nitration. Nitro Alkanes - Tautomerism, Reactions,
Distinction From Alkyl Nitrite

3.2 Aromatic Nitro Compounds - Reduction Products of Nitrobenzene in Acidic, Neutral
andAlkaline Media, Electrolytic Reduction

3.3 Aromatic Amines — Preparation, Reactions- Basicity of Amines, Effect of
Substituents on Basicity of Aromatic Amines. Separation of Mixture of Amines
byHinsbergandHofmann Method



3.4 Methods of Preparation of Primary, Secondary and Tertiary Amines. Distinguishing
Primary, Secondary and Tertiary Amines.Ascent and Descent of Series in Aliphatic
Amines
3.5 DiazoniumSalts-Preparation, Diazotisation Reactions, Replacement Reactions
(Sandmeyer,GattermanandGombergReactions), Coupling Reactions

Unit 4

Synthesis involving Active Methylene Group (7 hrs.)
4.1 Malonic and AcetoaceticEsters: Characteristic Reactions of Active Methylene group,

Synthetic uses of Malonic, Acetoaceticand Cynaoacetic Ester

4.2 Diazomethane and Diazoacetic Ester: Preparation, Structure and Synthetic

Applications

Unit 5

Colors and Dyes (7 hrs.)

5.1 Complementary Colors and Photochemistry of Vision
5.2 Classification of Dyes Based on Chemical Structure and Application

5.3 Preparation and uses ofAzoDye-Methyl Orange

andBismarkBrown; TriphenylMethane Dye -Malachite Green,

RosanilineandCrystal Violet; PhthaleinDye - Phenolphthalein and Fluorescein; Vat

Dye — Indigo; AnthraquinoneDye - Alizarin
TEXT BOOKS

Ahluwalia V K. Organic Reaction Mechanisms.New Delhi: Narosa, 2011.
Francis A. Carey, Richard A. Sundberg. Advanced Organic Chemistry.Springer, 2007.

Michael B. Smith, Jerry March. March's Advanced Organic Chemistry Reactions, Mechanisms,
and Structure.Wiley, 2007.

Morrison .R.T. Boyd R.N &Bhattacharjee.S.K.Organic Chemistry.Pearson, Dorling
Kindersley,2012.

BOOKS FOR REFERENCE
Finar I.L. Organic Chemistry Vol. 1& Il London:ELBS,2002.

Paula Y. Bruice. Organic Chemistry.Prentice Hall,2010.

Jonathan Clayden, Nick Geeves, Stuart Warren. Organic Chemistry.Oxford University Press,
2012.

ReinhardBriickner.Organic Mechanisms - Reactions, Stereochemistry and
Synthesis.Springer,2010.

WEB RESOURCES

http://www.organic-chemistry.org/
http://www.chemguide.co.uk/orgmenu.html
http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/introl.htm


http://www.flipkart.com/organic-reaction-mechanisms-4-e-pb-english-4th/p/itmdx5hyhfjhgr6q?pid=9788184871159&srno=b_5&ref=96797ca2-827e-48eb-ae45-68923582e7d2
http://www.organic-chemistry.org/books/reviews/0387683461.shtm
http://www.organic-chemistry.org/books/reviews/0471585890.shtm
http://www.organic-chemistry.org/books/reviews/0471585890.shtm
http://www.organic-chemistry.org/books/reviews/0131963163.shtm
http://www.organic-chemistry.org/books/reviews/0198503466.shtm
http://www.organic-chemistry.org/books/reviews/0121381102.shtm
http://www.organic-chemistry.org/books/reviews/0121381102.shtm
http://www.organic-chemistry.org/
http://www.chemguide.co.uk/orgmenu.html
http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/intro1.htm

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks -5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 = 15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours
QUESTION PAPER PATTERN

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNALI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY
SYLLABUS
(Effective from the academic year 2015-16 onwards)

ORGANIC CHEMISTRY PRACTICAL -1
CODE :15CH/MC/P442 CREDITS: 2
LTP:003

TOTAL HOURS: 39

Unit 1
Analysis of Organic Compounds:
Acids, Phenols, Carbohydrates, Aldehydes, Ketones, Esters, Amines, Amides, Nitro
Compounds, Anilides, Halo Compounds, Sulphur Compounds (Thiourea), Preparation of
Derivatives of Organic Compounds

Unit 2
Preparations involving Oxidation, Nitration, Hydrolysis and Bromination

Unit 3
Determination of Melting Point and Boiling Point

TEXT BOOKS

Sathian Jesurietta, Organic Chemistry Practicals — Lab Manual. 2010.
Vogel.A. Vogel's Textbook of Practical Organic Chemistry India: Pearson, 2005.

Theory and principles behind the experiments concerned to be tested periodically (equations
involved) and along with the CA tests and end semester exam for a maximum of five marks

Continuous Assessment and End Semester Examination:

Total Marks: 50 ~ Duration: 3 hours

A ANALYSIS OF ORGANIC COMPOUNDS
s Aliphatic/Aromatic : 3 marks
e Saturated/Unsaturated : 3 marks
¢ Special Elements : 6 marks
e (Jeneral Procedure : 8 marks
¢ Derivative : 2 marks
* Functional Group test

and relevant confirmatory test and Report 8 marks
Answer two questions in Organic Analysis Smarks

B PREPARATION OF ORGANIC COMPOUNDS
o Crude sample 7 marks
¢ Recrystallised sample 3 marks
e Procedure for Organic Preparation 5 marks




STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered by the Department of Chemistry to students of Plant Biology and Plant
Biotechnology and Advanced Zoology and Biotechnology

SYLLABUS
(Effective from the academic year 2015 - 2016)

FUNDAMENTALS OFBIOCHEMISTRY - 11

CODE: 15CH/AC/FB43 CREDITS : 3
LTP:300
TOTAL TEACHING HOURS :39

OBJECTIVES OF THE COURSE
» To provide an understanding of the biochemical importance of lipids proteins hormones
and nuclei acids

» To enable students to acquire skills in simple laboratory testing of blood samples

Unit 1

Lipids (8 hrs.)

1.1 Classification of Lipids and Fats

1.2 Definitions and Significance of lodine Value, Acid Value, Saponification Value, RM
Value, Acetyl Value

1.3 Digestion and Absorption of Lipids

1.4 Lipid Metabolism - Oxidation of Fatty Acids, Biosynthesis of Fatty Acids, Ketone
Bodies, Ketosis

Unit 2
Proteins (13 hrs.)
2.1 Amino Acids - Classification based on R Groups and based on their Metabolism

2.2 Chemical Reactions of Amino Acids - with Mineral Acid, Formaldehyde, FDNBand
CO,, NinhydrinTest, Action of Heat on o, fand y- Aminoacids

2.3 Peptide Bond, Primary,Secondary and Tertiary Structure of Proteins. Ramachandran
Plot.Properties of Proteins - Denaturation, Amphoteric Nature, lon Binding Capacity,

Solubility

2.4 Classification of Proteins based on Shape, Composition and Solubility

2.5 Digestion and Absorption of Proteins and Protein Metabolism, Transamination,
Oxidative Deamination and Urea Cycle

Unit 3
Hormones (5 hrs.)
3.1 Definition, Classification of Hormones (Steroid and Non-Steroid Only)
3.2 Mechanism of Hormone Action
3.3 Functionsof Insulin and Thyroxin



Unit 4
Nucleic Acids (8 hrs.)
4.1 Nucleosides, Nucleotides, DNA — Structure (Watson and Crick model) and Functions

4.2 RNA — Structure, Types and Functions
4.3 DNA as Genetic Material, DNA Replication and Protein Synthesis

4.4 Comparison of DNA and RNA with reference to Occurrence, Composition, Structure
andFunctions

Unit 5
Laboratory Techniques (5 hrs.)
5.1 HBAlc, TSH, RBC, WBC, Platelet Count, Tz and T4
5.2 Risk Factor of HDL, LDL and Total Cholesterol

TEXT BOOKS
Berry, A.K.Textbook of Biochemistry.Emkay, 2001.

DoraiswamyYesodha ,GeethaSwaminathan and V. Radhakrishnan.Allied Biochemistry. Chennai:
Margham, 2010.

BOOKS FORREFERENCE
Lehninger A.L.Principles of Biochemistry.New Delhi: CBS, 2006.
StryerLubert,Biochemistry.New York: W.H. Freeman, 2007.

WEB RESOURCES
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/protein/
http://e.normone.tulane.edu/learning/types-of-hormones.html
https://www?2.chemistry.msu.edu/faculty/reusch/virttxtjml/nucacids.htm

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B— 3 x5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 =20 Marks (2 out of 3 to be answered)

Third Component:

List of evaluation modes:
Seminars

Quiz

Open Book Tests

Group Discussion
Assignments

Problem Solving

MCQ


http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/protein/
http://e.hormone.tulane.edu/learning/types-of-hormones.html
https://www2.chemistry.msu.edu/faculty/reusch/virttxtjml/nucacids.htm

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A— 30 x 1 =30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5
Section B— 5 x 6 =30 Marks (5 out of 7 to be answered)

Section C— 2 x 20 =40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered by the Department of Chemistry to students of Plant Biology and Plant

Biotechnology and Advanced Zoology and Biotechnology

CODE: 15CH/AC/P342

Unit 1

Estimations

SYLLABUS
(Effective from the academic year 2015- 2016)
BIOCHEMISTRY PRACTICAL- Il

1. Estimation of Oxalic Acid / Fe** (Permanganimetry)

2. Estimation ofGlucose

3. Estimation ofGlycine bySorrensen’sTitration
4. Estimation ofAscorbic Acid
5. Estimation ofAcid Value /Saponification Value /lodine Value of Edible Oil
6. Estimation of the Enzyme Catalase in Chowchow/ Radish

Unit 2

Group Experiments

1. Estimation of Phosphorus by Colorimetry
2. Estimation of DNA/RNA by Colorimetry

3. Separation of Amino Acids by Paper Chromatography

TEXT BOOKS

SathianJesurietta.Volumetric Estimations — Lab Manual. 2010.

VogelA.l.Vogel's Textbook of Quantitative Chemical Analysis.Prentice Hall, 2000.

PATTERN OF EVALUATION
Continuous Assessment:
Total Marks: 50

Short Procedure (10 Minutes) -
Experiment -

End Semester Examination:
Total Marks: 50

Short Procedure (10 Minutes) -
Experiment -

10 marks
40 marks

10 marks
40 marks

Duration: 3 hours

Duration: 3 hours

CREDITS : 2
LTP:003

TOTAL HOURS : 39


http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Arthur+Israel+Vogel%22
https://books.google.co.in/books?id=diMpAAAAYAAJ&q=editions:bBrQkNd8IvcC&dq=editions:bBrQkNd8IvcC&hl=en&sa=X&ei=5wHwVL6dDcG1uAS1jIKgDg&ved=0CBwQ6AEwAA

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered by the Department of Chemistry to students of Physics

SYLLABUS
(Effective from the academic year 2015-2016)

FUNDAMENTALS OF CHEMISTRY - Il

CODE:15CH/AC/FCA43 CREDITS: 3

LTP:300
TOTAL TEACHING HOURS: 39

OBJECTIVESOF THE COURSE
» To learn the concepts of kinetics and phase rule.
» To provide an understanding of the applications of electrochemistry photochemistry and

Unit

Unit

Unit

Unit

catalysis

1

Chemical Kinetics (10 hrs.)

1.1 Rate of Reaction, Order of Reaction, Molecularity

1.2 First Order Reactions, Radiodating, Pseudo-Unimolecular Reactions, Second Order
and Zeroorder Reaction Rates, Measurement of Reaction Rates

1.3 Determination of Order — Graphical Method, Half - Life Method, Integrated Rate
Equation Method, Ostwald’s Isolation Method

1.4 Factors affecting the Rate of Reaction and Energy of Activation

2

Electrochemical Cells and its Application(10 hrs.)

2.1 Galvanic Cells (Electrodes, Cell, E.M.F.), Electrochemical Cells, Nernst Equation.
Standard Electrode Potential and its Measurement, Electrochemical Series

2.2 Liquid Junction Potential, Commercial Cells — the Primary andSecondary Cells. Fuel
Cells-Hydrogen-Oxygen; Polarization, Decomposition Potential and Over-Voltage

2.3 Batteries- LaclancheCell, Alkaline Battery, Nickel-Cadmium Battery, Mercury
Battery, Lead Storage Battery,Solar Battery; Corrosion and Prevention

3
Phase Rule(8 hrs.)

3.1 Definition of Phase, Component, Degree of Freedom Derivation of Phase Rule
3.2 Application of Phase Rule to One Component Systems (Water and Sulphur)
3.3 Two Component Systems: Simple Eutectic (Ag, Pb) Solid Solution (Ni, Cu)

4
Photochemistry(6 hrs.)

4.1 Photochemical Rate Laws, Quantum Yield, Kinetics of Hydrogen-Chlorine and
Hydrogen-Bromine Reactions
4.2 Photosensitization , Florescence, Phosphorescence and Chemiluminisence



Unit 5
Catalysis(5 hrs.)

5.1 Homogenous and Heterogeneous Catalysis — Acid Base Catalysis and Enzyme
Catalysis
5.2 Examples of Catalysis- Hydrogenation, Oxidation, and Cracking/Pyrolysis

TEXT BOOKS

Adamson Arthur W, Alice P. G.Physical Chemistry of Surfaces.India:Pearson, 2007
Atkins, P.W. Physical Chemistry. Oxford University press, 2013.

Bajpai.S.Physical Chemistry.New Delhi: S.Chand, 2006.

Jain and Jain, Engineering Chemistry.DhanpatRai, 2012.

BOOKS FOR REFERENCE

Barrow, Gordon, M.Physical Chemistry.McGraw Hill, 2008.
Castellan G.W.Physical Chemistry.Narosa, 2004.

WEB RESOURCES
http://gibbs.uio.no/phase_rule.html
http://www.chem1.com/acad/webtext/elchem/ec2.html

http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch22/rate.php

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 15 x 1 =15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match in the following or single line answer - 5

SectionB— 3 x5 =15 Marks (3 out of 5 to be answered)

Section C— 2 x 10 =20 Marks (2 out of 3 to be answered)

Third Component:

List of evaluation modes:
Seminars

Quiz

Open Book Tests

Group Discussion
Assignments

Problem Solving

MCQ

Model Preparation


http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Arthur+W.+Adamson
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Alice+P.+Gast
http://gibbs.uio.no/phase_rule.html
http://www.chem1.com/acad/webtext/elchem/ec2.html

Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A— 30 x 1 =30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

SectionB— 5 x 6 =30 Marks (5 out of 7 to be answered)

Section C— 2 x 20 =40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Core Offered by the Department of Chemistry to students of Physics

SYLLABUS
(Effective from the academic year 2015 - 2016)

GENERAL CHEMISTRY PRACTICAL

CODE: 15CH/AC/P442 CREDITS: 2
LTP:003
TOTAL HOURS :39
Unit 1
Phase Equilibria and Kinetics
1.1 Kinetics Study of Acid Hydrolysis of an Ester
1.2 Determination of Molecular Weight by RastMethod

Unit 2
Conductometry and Potentiometry
2.1Determination of Strength of Weak Acid Conductometrically
2.2 Determination of Fe?*in the given sample using Potassium Dichromate
Potentiometrically

Unit 3
Volumetric Estimations
3.1 Estimation of Oxalic Acid (Permanganimetry)
3.2 Estimation of Magnesium (Complexometry)
3.3 Estimation of Ferrous lon (Permanganimetry)
3.4 Estimation of Glycine

TEXT BOOKS

Venkateswaran, V. R.Veeraswamy, and A.R.Kulandaivelu.Basic Principles of
PracticalChemistry.New Delhi: Sultan Chand, 1993.
Sundaram.S, P.Krishnan, and P.S. Raghavan.Practical Chemistry.Chennai:S.Viswanathan, 1993.
SwaminathanGeetha and Mary George.Laboratory Chemical Methods in Food Analysis.
Chennai:Margham, 2010.
REFERENCE BOOK

Vogel, A.l.A Text Book of Quantitative Inorganic Analysis Including Elementary Instrumental
Analysis.London: ELBS, 1989.

PATTERN OF EVALUATION



Continuous Assessment:

Total Marks: 50 Duration: 3 hours
Short Procedure (10 Minutes) - 10 marks
Experiment- 40 marks

End Semester Examination:
Total Marks: 50 Duration: 3 hours

Short Procedure (10 Minutes) - 10 marks
Experiment - 40 marks



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 - 2016)

ORGANIC CHEMISTRY - Il

CODE: 15CH/MC/OC54 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52
OBJECTIVES OF THE COURSE
» To study the structure, synthesis and properties of heterocyclic compounds and their
application as intermediates of industrial importance
» To learn the structural determination of natural products
» To provide a better understanding of the mechanisms involved in various
rearrangements and organic syntheses

Unit 1
Heterocyclic Compounds (10 hrs.)

1.1 Classification, Preparation ofFuran, Pyrrole, Thiopheneand Pyridine.Reactions -
Electrophilic andNucleophilic Substitutions, Oxidation and Reduction Reactions.

1.2 PorphyrinandCorrinRing Structure -Haemoglobin, Vitamin B12, Chlorophyll.

1.3 Condensed Ring Systems- Indole, Quinoline, Isoquinoline - Comparison of
Reactions. Ffreﬂaratlon_ of%um_ollnebySkrapp’s Synthesis
andlsoquinolinebyBischlerNapieralskySynthesis. Mechanism of Electrophilic
andNucleophilicSubstitutions,Oxidationand Reduction Reactions. Relationship
between Indole, Isatinandindigo

Unit 2
Carbohydrates (10 hrs.)

2.1 Classification byvarious methods. Explanation ofDiastereomer, Enantiomer,
Anomer, Epimer, Building of Carbohydrates from D-Glyceraldehyde, D andL
Sugars

2.2 Monosaccharides- HIO4Oxidation, Mechanism ofMutarotation, Osazone
Formation. Haworth Structure, Structural Elucidation of Glucose and Fructose,
Determination of Configuration and Ring Size.Interconversion of Glucose and
Fructose. Ascending and Descending the Sugar Series

2.3 Disaccharides -Formation ofGlycosidic Bond: Haworth’s Structure of Sucrose,
Maltose, Lactose. Difference between Maltose andCellobiose. Polysaccharides-
Structure and Reactions of Starch and Cellulose

Unit3
Natural Products (23 hrs.)
3.1 Occurrence and Extraction ofTerpenoids, Carotenoids, Steroids and Alkaloids
inNature

3.2 Alkaloids- Definition and Classification, General Properties, Determination
oftheChemical Constitution ofthe Alkaloids, Functional Group Analysis,
Estimation of Groups, Degradation and Synthesis. Structural Elucidation



ofPiperine, Nicotine
3.3 Terpenoids- Classification, Isoprene Rule, General Properties, Structure
Determination ofthe following Monoterpenoids — Citral, a-Terpeneol, a- Pinene

Unit 4
Molecular Rearrangements (10 hrs.)
4.1 Classification asAnionotropoic, Cationotropic, Free Radical, Inter and
Intramolecular
4.2 Pinacol-Pinacolone Rearrangement (Mechanism, Evidence forCarbonium lon
Intermediate Formation- Migratory Aptitude)
4.3 Beckmann, Hoffmann, CurtiusandBenzilicAcid Rearrangements
4.4 ClaisenRearrangement  (Sigmatropic-Evidence  forIntramolecular ~ Nature
andAllylicCarbon  Attachment)-Cope and  Oxy-Cope  Rearrangements
andFriesRearrangement

Unit 5
Functional Group interconversion and Designing Organic Synthesis(9 hrs.)
5.1 Protection of Functional Groups — Need forand Methods of Protection of -NH,, -
OH, >C=0, >C=C, -COOH Groups
5.2 Functional Group Modifications by Reduction, Oxidation, Addition, Elimination,
Displacement and Addition — Elimination Processes

TEXT BOOKS

Agarwal O. P.Chemistry of Organic Natural ProductsVol 1 and 2.Goel Publishing house,
2002.

Ahluwalia V K.Organic Reaction Mechanisms.NewDelhi:Narosa Publishing House, 2011.
GurdeepChatwal. Chemistry of Organic Natural ProductsVol 1 and 2, Goel Pub.House,2002.

Michael B. Smith, Jerry March .March's Advanced Organic Chemistry Reactions, Mechanisms, and
Structure. Wiley, 2007.

Morrison .R.T,Boyd R.N &Bhattacharjee.S.K.Organic Chemistry. Pearson, Dorling Kindersley,
2012.

BOOKS FOR REFERERENCE

Finar I.L. Organic Chemistry Vol. 1& Il. London:ELBS,2002.
Jonathan Clayden, Nick Geeves, Stuart Warren.Organic Chemistry.Oxford University, 2012.
Paula Y. Bruice.Organic Chemistry.Prentice Hall, 2010.

ReinhardBriickner.Organic Mechanisms - Reactions, Stereochemistry and Synthesis.Springer,
2010.


http://www.flipkart.com/organic-reaction-mechanisms-4-e-pb-english-4th/p/itmdx5hyhfjhgr6q?pid=9788184871159&srno=b_5&ref=96797ca2-827e-48eb-ae45-68923582e7d2
http://www.organic-chemistry.org/books/reviews/0471585890.shtm
http://www.organic-chemistry.org/books/reviews/0471585890.shtm
http://www.organic-chemistry.org/books/reviews/0198503466.shtm
http://www.organic-chemistry.org/books/reviews/0131963163.shtm
http://www.organic-chemistry.org/books/reviews/0121381102.shtm

WEB RESOURCES

http://www.organic-chemistry.org/
http://www.chemguide.co.uk/orgmenu.html
http://lwww2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/introl.htm

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks— 5, T/F or Match the followingor single line answer - 5

Section B — 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)


http://www.organic-chemistry.org/
http://www.chemguide.co.uk/orgmenu.html
http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/intro1.htm

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE : BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 - 2016)

PHYSICAL CHEMISTRY - 11

CODE: 15CH/MC/PC54 CREDITS: 4

LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVESOF THE COURSE

Unit

Unit

» To study Thermodynamics and its applications in real life
» To provide an understanding of phase equilibria

1

Thermodynamics - an Introduction (13 hrs.)

1.1 Types of Systems, Extensive and Intensive Properties, Different Forms of Energy.
First Law-Statements.Internal Energy and Enthalpy, State and Path Functions.
Complete Differentials

1.2 Isothermal and Adiabatic Changes, Work Done, Internal Energy Changes, Difference
between Heat Capacities of Ideal Gases

1.3 Thermodynamics of Real Gases Obeying Van der Waal’s Equation of State, Joule-
Thomson Effect, Inversion Temperature

1.4 Work Done in Isothermal and Adiabatic Changes for Real Gases, Internal Energy
Changes, Difference between Heat Capacities at Constant Pressure and Volume for
Real Gases

2

Second Law of Thermodynamics (13 hrs.)

2.1 Need for Second Law, Different Forms of Stating the Law, Carnot’s Cycle
andCarnot’s Theorem, Thermodynamic Scale of Temperature

2.2 Concept of Entropy, Sasa Function of T&P, P&V andT&V. Entropy Changes ina
Phase State (Trouton’sRule), Entropy Change for Irreversible Processes (Inequality of
Clausius) ComparisonofAS for Reversible and Irreversible Processes, Criteria
forSpontaneity of Process in Terms ofAS, Entropy of Mixing and Entropy asa
Measure of Disorder, Third Law Statement

2.3 Helmholtz andGibb’s Energies, Maximum and Network Done, Variation inA&G in
Terms ofP, V andT, Condition for Equilibrium and Spontaneity, Maxwell’s Relations

2.4 Standard Free Energies, Gibbs-Helmholtz Equation and its Application in Chemistry



Unit3
Introduction to Phase Equilibria(8 hrs.)

3.1 Phase Diagrams, Phase Boundaries, Phase Diagrams of Water, Carbon Dioxide and
Helium. ClausiusClapeyronEquation

3.2 Measures of Concentration- Molality and Mole Fraction Partial Molal Properties,
Concept of Chemical Potential, Gibbs Duhem’sEquation

3.3 Raoult’sLaw andHenry’s Law, Real Solutions, Concept of Activity and Activity
Coefficient

Unit 4

Phase Equlibria in Real System (10 hrs.)

4.1 Colligative Properties — Depression in Freezing Point, Elevation in Boiling Point
andOsmosis Vant Hoff Factor, Abnormal Molar Mass, Degree of Dissociation and
Association

4.2 Phase Diagrams of Mixtures of Volatile Liquids (Fractional Distillation, Low and
High Boiling Azeotrope) Liquid-Liquid Phase Diagram (Nitrobenzene & Hexane and
Water &Triethylamine), Lever Rule and Liquid-Solid Phase Diagram (Antimony -
Bismuth)

4.3 Nernst Distribution Law, Conditions, Derivation, Applications

Units
Chemical Equilibrium (8 hrs.)
5.1 Law of Mass Action, Equilibrium Constant andFree Energy
5.2 Equilibrium in Ideal Gases, Significance ofK
5.3 Application of Law Mass Action to Homogenous, Heterogeneous Equilibria
5.4 Le Chatelier’s Principle, Vant Hoff Equation (Reaction Isochore) andVant Hoff’s
Reaction Isotherm

TEXT BOOKS

Atkins, P.W. The Elements of Physical Chemistry.Oxford University,2001.
Barrow, Gordon, M. Physical Chemistry.McGraw Hill, 2008.

Rajaram, J &Kuriakose, J. C.Chemical Thermodynamics - Classical, Statistical and Irreversible
Thermodynamics.Pearson, 2013.

BOOKS FORREFERENCE
Atkins, P.W and Paula Jones.Physical Chemistry.Oxford University,2012.
Klotz, I.M.Introduction to Chemical Thermodynamics. New York: W.A. Benjamin, 2000.

Rastogi, R.P. & R.R. Misra.An Introduction to Chemical Thermodynamics.New Delhi: Vikas,
1990.



WEB RESOURCES

http://www.chem.uci.edu
http://serc.carleton.edu/research_education/equilibria/phaserule.html
http://www.chem1.com/acad/webtext/thermeq/
http://www.jce.acs.in

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 = 15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)


http://www.chem.uci.edu/
http://serc.carleton.edu/research_education/equilibria/phaserule.html
http://www.jce.acs.in/

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015-2016)

BIOCHEMISTRY

CODE: 15CH/MC/BC54 CREDITS : 4

LTP:400
TOTAL TEACHING HOURS :52

OBJECTIVESOF THE COURSE
» To provide knowledge on concepts of Biochemistry

» To enable an understanding of Bio molecules and metabolism

Unit

Unit

Unit

1

Introductory Biochemistry (8 hrs.)

1.1 Molecular Logic of Living Organisms

1.2 Relationship of Biochemistry and Medicine

1.3 Blood - Composition of Blood, Blood Coagulation — Mechanism. Hemophiliaand
Sickle Cell Anaemia

1.4 Maintenance ofpHof Blood — Bicarbonate Buffer, Acidosis, Alkalosis

2

Structure of Biomolecules (13 hrs.)

2.1 Amino Acids — Classification Based onR Groups and Based on Their Metabolism,
Chemical Reactions - with Mineral Acid, Formaldehyde, FDNB, andCO,,
NinhydrinTest, Action of Heat ona, fandy-Aminoacids

2.2 Proteins - Primary, Secondary, Tertiary and Quaternary Structures. Sequencing
ofProteins -N Terminal andC Terminal Determination. Ramachandran Plot

2.3 Lipids — Classification of Lipids as Saponifiable and Non-Saponifiable Definitions
and Significance oflodine Value, Acid Value, Saponification Value, RM Value
andAcetyl Value

2.4 Nucleic Acids — Structure and Functions. Nucleosides, Nucleotides, Structure
ofDNA, RNA - Types andtheir Differences. DNA Replication andProtein Synthesis

3
Metabolism (13 hrs.)

3.1 Carbohydrate Metabolism - Glycolysis, TCA Cycle, Glycogenesis, Glycogenolysis,
Gluconeogenesis, Oxidative Phosphorylation, Electron Transport Chain

3.2 Proteins - Transamination, Oxidative Deamination and Urea Cycle. Inborn Errors of
Amino Acid Catabolism — Albinism, Alkaptonuria and Phenyl Ketonuria

3.3 Amino Acids: Reactions of Amino Acids, Zwitterions, lIsoelectric Point, Peptide
Bond Formation. Action of Heat, Reaction withHNO,, HCHO, Cu?*andNinhydrin.
Gabriel’s Synthesis, Strecker’s Synthesis. Preparation of Tryptophan from Indole

3.4 Lipids - Oxidation of Fatty Acids, Biosynthesis of Fatty Acids, Ketone Bodies



Unit 4

Enzymes (12 hrs.)

4.1 Definition of Enzymes and Coenzymes (TPP,NAD, NADP,FAD,ATP)Cofactors-
Prosthetic Group of Enzymes

4.2 Classification of Enzymes (with Examples)

4.3 Enzyme Specificity - Factors affecting Enzyme Action

4.4 General Mechanism of Enzyme Catalysis - Michaelis - Menten Theory — Fischer’s
Lock andKey Model, Koshland’s Induced Fit Model

4.5 Mechanism of Inhibition (Competitive, Non-Competitive, Allosteric)

4.6 Structure and Function ofCarboxypeptidaseA

Unit 5 (6 hrs.)
Hormones
5.1 Definition, Classification of Hormones (Steroid and Non-Steroid Only)
5.2 Source and Functions of Insulin, Thyroxin and Sex Hormones
5.3 Mechanism of Hormone Action

TEXT BOOKS

Jain J.L.Fundamentals of Biochemistry. New Delhi: S. Chand, 2001.

DoraiswamyYesodha, SwaminathanGeetha and V. Radhakrishnan.Allied Biochemistry. Chennai:
Margham, 2002.

BOOKS FOR REFERENCE

Berry, A.K.Textbook of Biochemistry.Emkay, 2001.

Lehninger A.L. Principles of Biochemistry.New Delhi: CBS Publishers,2006.
Satyanarayana, U, U. Chakrapani.Biochemistry.Delhi: New Central Book Agency, 2006.
StryerLubert.Biochemistry.New York: W.H. Freeman,2007.

WEB RESOURCES

https://www.rpi.edu/dept/bcbp/molbiochem/MBWeb/mbl/part2/bioener.htm
http://www.rsc.org/Education/Teachers/Resources/cfb/enzymes.htm
http://www.rsc.org/Education/Teachers/Resources/cfb/carbohydrates.htm
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/protein/
http://e.hormone.tulane.edu/learning/types-of-hormones.html



https://www.rpi.edu/dept/bcbp/molbiochem/MBWeb/mb1/part2/bioener.htm
http://www.rsc.org/Education/Teachers/Resources/cfb/enzymes.htm
http://www.rsc.org/Education/Teachers/Resources/cfb/carbohydrates.htm
http://www.hsph.harvard.edu/nutritionsource/what-should-you-eat/protein/
http://e.hormone.tulane.edu/learning/types-of-hormones.html

PATTERN OF EVALUATION
Continuous Assessment:
Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks- 5, T/F or Match the following or single line answer - 5

Section B— 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks- 10, T/F or Match the following- 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE : BRANCH IV - CHEMISTRY
(Effective from the academic year 2015-2016 )
SYLLABUS
(Effective from
ORGANIC CHEMISTRY PRACTICAL - 11

CODE: 15CH/MC/P551 CREDIT: 1
LTP:002
TOTAL HOURS: 26
Unit 1
Estimations of Vitamins, Glucose and Organic Molecules

1.1 Estimation of Vitamin C by 2, 6-Dichlorophenol Indophenol Dye Method
1.2 Quantitative Estimation of Glucose using Fehling’s Solution Method
1.3 Estimation of Phenol/Aniline

Unit 2
Estimation ofAmino Acid, Enzyme and Lipids
2.1 Estimation ofGlycine bySorrensen’sTitration
2.2 Estimation ofAcid Value
2.3 Estimation ofthe Enzyme Catalase in Chowchow/ Radish
2.4 Estimation of Ketones

TEXT BOOKS
SwaminathanGeetha and Mary George.Laboratory Chemical Methods in FoodAnalysis.
Chennai:Margham, 2010.

Vogel, A.l.Textbook of Practical Organic Chemistry.Longman,2002.
REFERENCE BOOKS

Ahluwalia V.K and Dhingra S.Comprehensive Practical Organic Chemistry.Universities
Press, 2004.

Mann F. G and Saunders B.C.Practical Organic Chemistry.Pearson, 2009.

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 3 hours
Equations and short Procedure (10 minutes) 10 marks
Experiment 40 marks

End Semester Examination:

Total Marks: 50 Duration: 3 hours
Equations and short Procedure (10 minutes) 10 marks
Experiment 40 marks



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 - 2016)

PHYSICAL CHEMISTRY PRACTICAL- |

CODE: 15CH/MC/P652CREDITS: 2

LTP:003
TOTAL HOURS: 39
Unit 1

Partition Coefficient
1.1 Distribution Coefficient ofl, between CCl,&H,O

Unit 2

Chemical Kinetics

2.1 Determination of Rate Constant Reaction- Acid Catalyzed Hydrolysis of Ester
Unit 3

Phase Equilibria

3.1 Determination ofMolecular Weight byRast Method

3.2 Determination of Critical Solution Temperature (CST) for Phenol-Water

System

3.3 Tracing the Phase Diagram, CST, CSC

3.4 Given the Phase Diagram, Determine the Concentration ofthe Unknown
Mixture of Phenol and Water
Unit 4

Conductometry
4.1 Determination of equivalent conductance at infinite dilution for strong electrolytes
4.2 To verify Oswald’s dilution law

Unit 5
Potentiometry
5.1 Determination of Fe?* in the given sample potentiometrically using potassium
dichromate

5.2 Determination of strength of the given acid using quinhydronepotentiometrically

Theory and principles behind the experiments concerned to be tested periodically and
along with the CA tests for a maximum of five marks.



TEXT BOOK

Viswanathan, B. and Raghavan, P.S., Practical Physical Chemistry, New Delhi, Viva
Books 2005.

Continuous Assessment:
Total Marks: 50 Duration: 3 hours

Procedure with principle 10 marks

Practical work 40 marks

Experiment 25 Marks

Execution 15 Marks (includes tabulation, attestation, calculation and graph)

END SEMESTER EXAMINATION:
Total Marks: 50 Duration: 3 hours

QUESTION PAPER PATTERN

Procedure with principle 10 marks

Practical work 40 marks

Experiment 25 Marks

Execution 15 Marks (includes tabulation, attestation, calculation and graph)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV — CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 — 2016)

INORGANIC CHEMISTRY - I

CODE: 15CH/MC/1C64 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52
OBJECTIVE OF THE COURSE
» To understand the nature of bonding in coordination compounds and their application

Unit

Unit

Unit

Unit

in biological system and industry

1

Transition Elements (10 hrs.)

1.1 General Properties of Transition Metals

1.2 Ti, V, Cr, MnGroups, Fe, Co, Ni Groups - AComparative Study with respect to
theOxidation States, Oxides and Complexes

1.3 Biological  Importance of  Transition  Metals-Biological Roles  of
Mo,Fe,Co,Cu,Zn(Metal Containing Proteins and Enzymes and their Biological
Roles)

2

Chemistry of Coordination Compounds (8 hrs.)

2.1 Introduction —Ligands- Monodentate, BidentateandPolydentate  Ligands,
Coordination Sphere, Coordination Number, Chelate Effect, Nomenclature of
Coordination Compounds

2.2 Isomerism —Linkage, lonization, Hydrate, Coordination, Coordination Position
Isomerism Geometrical and Optical Isomerism of 4 and 6 — Coordinate
Complexes

3

Theories andApplications of Coordination Compounds (18 hrs.)

3.1 Sidgwick’sEffective Atomic Number Rule (EAN), 18 Electron Rule, Valence
Bond Theory(VBT), Hybridization, Geometry and Magnetic Properties of
Coordination Compounds, Drawbacks of VBT

3.2 Crystal Field Theory - Crystal Field Splitting in Octahedral, Tetrahedral and
Square  Planar  Complexes, Crystal Field Stabilization  Energy,
SpectrochemicalSeries, Low and High Spin Complexes, factors influencing
themagnitude of Crystal Field Splitting, Jahn Teller Effect

3.3 Applications of Coordination Compounds in Qualitative and Quantitative
Analyses Potassium Ferrocyanide, Potassium Ferricyanide, Alizarin, Ferroin,
DMG, Oxine, CupferronandEDTA

4

Inner Transition Elements (8 hrs.)

4.1 Lanthanides — Lanthanide Series, their Position inthe Periodic Table, Properties of
Lanthanides, Lanthanide Contraction and its Consequences

4.2 lIsolation of Lanthanides - lon Exchange Chromatography

4.3 Actinide — Actinide Series, Position inthe Periodic Table, Properties of Actinides.
Comparison between Lanthanides and Actinides



4.4 Extraction of Thorium fromMonazite andUranium fromPitch Blende
Unit 5
Organometallic Compounds (8 hrs.)
5.1 Metal Carbonyls - Preparation, Properties and Structure of Ni and Fe Carbonyls
5.2 Preparation and Structure ofMetal Alkyls and Aryls ofLi, Al andTi. Structure of
Metal Alkene Complexes
5.3 Ferrocene- Preparation, Properties and Structure

TEXT BOOKS
Gopalan R, V. Ramalingam.Concise Coordination Chemistry. New Delhi:Vikas, 2001.

Lee J.D. Concise Inorganic Chemistry. London: ELBS, 2008.

Puri.B.R.,, L.R. Sharma., & C.l. KaliaPrinciples of Inorganic Chemistry. New
Delhi:Milestone, 2008.

BOOKS FOR REFERENCE

Atkins,P.W., Fraser Armstrong, Jonathan Rourke, Mark Weller & Tina Overton.Inorganic
Chemistry. Oxford Press, 2010

Cotton, F.A., and G. Wilkinson.Advanced Inorganic Chemistry. New Delhi: Wiley Eastern,
2008.

James, E., Huheey& Ellen A.Keiter.Principles of Structure and Reactivity.Pearson, India,
2011.

WEB RESOURCES

http://www.chem1.com/acad/webtext/chembond/cb09.html
http://www.britannica.com/EBchecked/topic/602775/transition-element/81116/Biological-
functions-of-transition-metals
https://www2.chemistry.msu.edu/faculty/reusch/virttxtjml/orgmetal.htm

PATTERN OF EVALUATION
Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B— 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:

List of evaluation modes:
Seminars

Quiz

Open Book Tests

Group Discussion
Assignments

Problem Solving

MCQ

Model Preparation


http://www.oup.co.in/more-by-author/peter-atkins/338
http://www.oup.co.in/more-by-author/fraser-armstrong/145
http://www.oup.co.in/more-by-author/jonathan-rourke/224
http://www.oup.co.in/more-by-author/mark-weller/271
http://www.oup.co.in/more-by-author/tina-overton/485
http://www.chem1.com/acad/webtext/chembond/cb09.html
http://www.britannica.com/EBchecked/topic/602775/transition-element/81116/Biological-functions-of-transition-metals
http://www.britannica.com/EBchecked/topic/602775/transition-element/81116/Biological-functions-of-transition-metals
https://www2.chemistry.msu.edu/faculty/reusch/virttxtjml/orgmetal.htm

Short Answer Tests

End Semester Examination:

Total Marks: 100 Duration: 3 hours

QUESTION PAPER PATTERN

Section A —30 x 1 =30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)
Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE : BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 onwards)

PHYSICAL CHEMISTRY — 111

CODE : 15CH/MC/PC64 CREDITS: 4
LTP:400
TOTAL TEACHING HOURS: 52

OBJECTIVEOF THE COURSE
» To develop an understanding of the fundamentals of Kinetics, lonic equilibria and

Unit

Unit

Electrochemistry

1

lonic Equilibria (12 hrs.)

1.1 Proton  Transfer  Equlibria-  Bronsted Lowry  Theory,  Protonation
andDeprotonationpK,, (pKp, pH, pOH, K, and pK,), Ployprotic Acids,
AmphiproticSystems, Henderson-HesselbalchEquation, Buffer Action, Solubility
Equilibria, Solubility Product, Common lon Effect and Solubility

1.2 Hydrolysis of Salts, Hydrolysis Constant, Relation betweenKj, K, and Ky, Degree of
Hydrolysis, Salts of Weak Bases and Strong Acid and Degree of Acid Base Indicators

1.3 Migration of lons- Conductivity, Ostwald’s Dilution Law, Variation of Conductance
with Dilution, Kohlrausch’s Law,lon Mobility, Transport Number & lonic
Conductance, Transport Number - Determination byHittorf’s and Moving Boundary
Methods

1.4 Debye Huckel Theory of Strong Electrolytes, Activity Coefficient, Mean Activity
Coefficient and lonic Strength

2

Electrochemistry (15 hrs.)

2.1 Concept Of Electrochemical Cell, Galvanic Cell, Reversible and Irreversible Cells,
Half Cells, Electrode and Cell Reactions, Nernst Single Electrode Potential, Cell
Representation, Terminology and Conventions

2.2 Reversible Electrodes, Standard Hydrogen Electrode, Calomel Electrode, and
Equation of Emfof Cells- Standard Electrode Potentials, Sign Convention,
Electrochemical Series, Significance, Applications. Weston Cadmium Cell, Emf —
Measurement Poggendorff’sCompensation Method, Redox Potential

2.3 Applications of Emf Measurements: Application of Gibbs - Helmholtz Equation in
theCalculation of AG, AH, AS, Temperature Coefficient of EMF of Galvanic
Cells,Equilibrium Constant, Determination of pHusing Glass, Hydrogen and
Quinhydrone Electrodes, Potentiometric Titration

2.4 Types of Reversible Cells, Concentration Cells with and without Transference. Liquid
JunctionPotential Derivation- Significance of Salt Bridge



Unit

Unit

Unit

3

Chemical Kinetics (8 hrs.)

3.1 TheRate Equation, Order andMolecularity of Reactions with Examples

3.2 Derivation of Rate Constants for Zero, First, Second (Equimolar and Non-Equimolar
Reactant Concentrations) andn™ Order Reactions, Characteristics of Fractional Order
Reactions, Half Life Time

3.3 Methods of Determination of Order of Reaction

3.4 Collisions and Encounters, Effect of Temperature on Reaction Rate, Concept of
Activation Energy, Energy Barrier, Effect of Catalyst, Arrhenius Equation,
Calculation of Arrhenius Parameters

4

Theories of Reaction Rates (9 hrs.)

4.1 Theories of Reaction Rates, Collision Theory of Bimolecular Reaction, Limitations
ofCollision Theory

4.2 Activated Complex Theory of Bimolecular Reactions, Transition State Theory —
Thermodynamic Derivation of Rate Constant forTS, Eyring’sEquation (No
Derivation), Significance of AH*, AG* &AS*,LindemannTheory of Unimolecular
Reactions

4.3 Photochemical Rate Law, Kinetics of Hydrogen-Chlorine, Photosensitization and
Quenching of Florescence, Chemiluminisence

5

Electroanalytical Techniques (8 hrs.)

5.1 Polarography - Basic Principles, Dropping Mercury Electrode - Advantages and
Disadvantages, IlkovicEquation (Derivation not Required) andits Significance -
Experimental Assembly, Current — Voltage Curve, Polarographic Maxima, Oxygen
Interference, Polarography asan Analytical Tool in Qualitative and Quantitative
Analysis

5.2 Amperometry- Basic Principles and Applications

TEXT BOOKS

Atkins, P.W. Elements of Physical Chemistry.Oxford University, 2013.
Bajpai.S. Physical Chemistry.New Delhi: ShobanlalNagin Chand, 2006.

BOOKS FORREFERENCE

Donald Allan McQuarrie, John Douglas Simon.Physical Chemistry.A Molecular
Approach.University Science Books, 2013.

Moore, W.J. Physical Chemistry.Orient Longman, 2004.

Samuel H. Maron& Jerome B.Lando.Fundamentals of Physical Chemistry. New York:
Macmillan, 2004.


http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Donald+Allan+McQuarrie%22&source=gbs_metadata_r&cad=4
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22John+Douglas+Simon%22&source=gbs_metadata_r&cad=4

WEB RESOURCES

http://bouman.chem.georgetown.edu/S02/lect25/lect25.htm
http://www.tau.ac.il/~advanal/Polarography.htm
http://www.chm.davidson.edu/vce/Kinetics/ReactionRates.html
http://www.cheml.com/acad/webtext/elchem/ec2.html
http://www.wwnorton.com/college/chemistry/chemistry3/ch/15/chemtours.aspx

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks- 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 = 15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:

Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)


http://bouman.chem.georgetown.edu/S02/lect25/lect25.htm
http://www.chem1.com/acad/webtext/elchem/ec2.html
http://www.wwnorton.com/college/chemistry/chemistry3/ch/15/chemtours.aspx

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE : BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 - 2016)
SPECTROSCOPY
CODE:15CH/MC/SP64 CREDITS: 4

LTP:400
TOTAL TEACHING HOURS : 52

OBJECTIVES OF THE COURSE

>

>

Unit

Unit

Unit

To enable the students to understand the basics of spectroscopy and its approach in
characterization of compounds
To give an overview of the various spectral and instrumentation techniques

1

Introduction (7 hrs.)

1.1 Electromagnetic Spectrum

1.2 MicrowaveSpectroscopy:  Rotational — Transtitions, Theory of Rotational
Spectroscopy,  Rotation of Homonuclear and Heteronuclear Diatomic Molecules,
Selection Rule, Forbidden Transitions, Instrumentation

1.3 Problems Involving Calculation of Moment of Inertia and Reduced Mass

2

Vibrational Transitions: FTIR and Raman Spectroscopy(10hrs.)

2.1 Principle, Instrumentation, Modes of Vibration, Conditions of Sensitivity toIR

2.2 Characteristic Frequencies of Functional Groups and Aromatic Compounds

2.3 IR Pattern of Simple Organic Compounds

2.4 Theory ofRaman Spectroscopy, Instrumentation, Comparison withIR, Mutual
Exclusion Principle

3

Electronic Transitions: UV Visible Spectroscopy (10hrs.)

3.1 Theory of Electronic Spectroscopy, Instrumentation, Laws of Light Absorption- Beer
andLambert’s Law, Franck Condon Principle, Block Diagram of Double Beam
Spectrophotometer

3.2 Factors Affecting UV Absorption, Solvents, Parameters ofUV Plot

3.3 Woodward - FieserRules as Applied to Aliphatic Dienesando,f-Unsaturated
Aldehydes and Ketones

3.4 UV Spectraof Simple Organic Compounds -Toluene and Cresol



Unit 4

Unit

Nuclear Magnetic Resonance Spectroscopy (15 hrs.)

4.1 Theory ofNMR Absorption- Magnetic Properties of Nuclei (Magnetic Moment,
gFactor) and Theory of Nuclear Resonanc. LarmorPrecession Frequency, Resonance
Condition and Relaxation Processes

4.2 Standards Employed inNMR, Factors Affecting Chemical Shift — Electronegativity,
Hybridization, Shielding andDeshielding, Vander Waals Deshielding, H-Bonding,
Diamagnetic and Paramagnetic Anisotropics

4.3 Spin-Spin Coupling, (n+1) Rule andits Origin, Pascal’s Diagram, Chemical Shift
Values

4.4 Instrumentation and Sample Handling. Factors Influencing Spin Coupling Constants,
Vicinal andGeminal Coupling.

4.5 C13 NMR Spectra, Spin Decoupling Techniques — Advantages

4.6 NMR Spectra of Simple Organic Compounds — CH3Cl, CH3;CH,OH, CgHsCHj,
CH3;CHO, CH3COOH, Diborane

5

Mass Spectrometry (10 hrs.)

5.1 Theory and Rules of Fragmentation, Molecular lon, Base Peak, Nitrogen Rule ,
Isotope Peaks and Metastable Peaks, Instrumentation

5.2 Mclafferty Rearrangement , ReteroDiel’s Alder Rearrangement

5.3 FragmentationPatterns of Various Functional Groups in Simple Organic Compounds

Visit to R&D labs

TEXT BOOKS

Banwell, C.N. Fundamentals in Molecular Spectroscopy.New Delhi:Tata McGraw Hill, 2007.

Pavia D. L, Lampman G.M., Kriz G. S.Spectroscopy.Pearson, 2010.

REFERENCE BOOKS

Dudley H Williams and lan Fleming.Spectroscopic Methods in Organic Chemistry. Tata
McGraw-Hill, 2005.

Kemp W. Organic Spectroscopy.India Macmillan, 2007.

Sathyanarayana, D.N. Vibrational spectroscopy.New Age International Publishers, 2007.

Silverstein, MorrilBassler.Spectrometric Identification of Organic Compounds.India John
Wiley, 2008.

WEB RESOURCES

http://www?2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/Spectrpy/nmr/nmrl.htm

http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/Spectrpy/InfraRed/infrared.htm

http://www?2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/Spectrpy/UV-Vis/spectrum.htm



http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/Spectrpy/nmr/nmr1.htm
http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/Spectrpy/InfraRed/infrared.htm
http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/Spectrpy/UV-Vis/spectrum.htm

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component Tests:
List of evaluation modes:
Seminars

Quiz

Open Book Tests

Group Discussion
Assignments

Problem Solving

MCQ

Model Preparations

Short Answer Tests

End Semester Examination:

Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 - 2016)

PHYSICAL CHEMISTRY PRACTICAL - 11

CODE: 15CH/MC/P762 CREDITS: 2
LTP:003
TOTAL HOURS: 39
Unit 1
Distribution Law
1.1 Determination ofEquilibrium Constant ofthe Reaction. I,+ " =
1.2 Determination of Concentration ofthe Given KiI

1>

Unit 2
Chemical Kinetics
2.1Determination of Rate Constant oflodide - PersulphateReaction

Unit 3

Phase Equilibria

3.1 ToStudy the Effect of Added Impurity onUCST and Determination ofthe Unknown
Concentration ofthe Impurity NaCl / Succinic Acid

3.2 Determination of Eutectic Composition and Eutectic Temperature of Biphenyl &

Naphthalene

Unit 4
Conductometry& pH metry
4.1 ConductometricAcid-Base Titration (Weak Acid vs Strong Base / Mixture Weak &
Strong Acid vs Strong Base)
4.2 Verification ofHenderson’s Equation

Unit 5
Spectrophotometry & Flame Photometry
5.1 Estimation of Iron as Iron ThiocyanateSpectrophotometrically

5.2 Determination of Concentrations ofNa/Kusing Flame Photometer
Note : Theory and principles behind the experiments concerned to be tested periodically and
along with the CA tests for a maximum of five marks.
TEXT BOOK

Viswanathan, B and Raghavan, P.S.Practical Physical Chemistry. New Delhi: Viva Books,
2005.



Continuous Assessment:

Total Marks: 50 Duration: 3 hours
Procedure with principle 10 marks

Practical work 40 marks

Experimental value : 25 marks

Execution : 15 marks (includes tabulation, attestation, calculation, and graph)

End Semester Examination:

Total Marks: 50 Duration: 3 hours

Procedure with principle 10 marks

Practical work 40 marks

Experimental value : 25 marks

Execution .15 marks (includes tabulation, attestation, calculation, and graph)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
Allied Elective Course Offered by the Department of Chemistry for
students of Physics/ Plant Biology and Plant Biotechnology /Advanced
Zoology and Biotechnology

SYLLABUS
(Effective from the academic year 2015 - 2016)

APPLIED CHEMISTRY

CODE: 15CH/AE/AP45 CREDITS: 5
LTP:410
TOTAL TEACHING HOURS: 65

OBJECTIVES OF THE COURSE

» To understand the chemistry of materials used in everyday life

» To provide an overview of the practical applicationsof Chemistry
Unit |

Chemical Concentrations (10 hrs.)
1.1 Concept of Mass and Weight, Concentration of Solutions - Moles, Millimoles,

Milliequivalence, Molality, Molarity, Normality, Percentage by Weight and Volume,
ppm, ppb. Density and Specific Gravity of Liquids. Stoichiometry
CalculationsVolume Ratios for Dilution Procedures, Buffer Solutions
1.2 Standard Solutions, Primary and Secondary Standards
Unit 2

Basics of Nanochemistry(15 hrs.)
2.1 Classification of Nanomaterials, Properties and Applications

2.2 Self Assembly — Materials and Molecules, Self Assembled Monolayers (SAM)

2.3 Types of Nanoparticles — Preparation, Properties and uses of Gold, Silverand
Nanoparticles

2.4 Techniques to Synthesise Nanoparticles — Top Down and Bottom Up
Approaches,Green Synthesis,Applications and Toxic Effects of Nanomaterials

2.5 Characterisationof Nanomaterials—Principle and Applications - Scanning Electron
Microscopy (SEM),Transmission Electron Microscopy(TEM),Scanning Probe
Microscopy,Atomic Force Microscopy (AFM), Scanning Tunneling Electron
Microscope (STEM)

Unit 3
Adsorption and Catalysis (20 hrs.)
3.1 Adsorption - Physisorptionand Chemisorption; Factors affecting Adsorption of Gases

on Solids

3.2 Catalysis - General Principles and Properties of Catalysts; Homogenous and
Heterogeneous Catalysis,Enzyme Catalysis

3.3 Application of Zeolites as Catalysts



Unit 4

Chemicals used in Daily Life(15 hrs.)

4.1 Polymers: Natural and Synthetic Polymers and their Applications - Starch, Cellulose,
Collagen, Silk Fibroin, Clays, Rubber, PE, PVC, PVA and Silicones

4.2 Dyes- Classification Based on Structure and Application. Synthesis of Congo Redand
Malachite Green. Dyes Used in Foods

4.3 Pharmaceuticals- Analgesics - Narcotics (Morphine, Codeine), Non- Narcotics
(Aspirin, Ibuprofen); Antipyretic (Phenacetin, Paracetamol) Antiseptics and
Disinfectants (Dettol, Salol), Antibiotics (Pencillin, Chloramphenicol), Antacids,
Antihistamines

4.4 Chemicals as Food Preservatives, Artificial Sweetening Agents

4.5 Leather Processing-Process before Tanning - Vegetable Tanning and Chrome
Tanning, Tannery Effluent and by product

Unit 5
Practicals (to be tested internally) (15 hrs.)

5.1 Measurement of pHof different solutions like Aerated Drinks, Fruit Juices, Shampoos
andSoaps using pH -Meter/ pH Paper

5.2 Green Synthesis of Zinc Oxide / Iron Oxide Nanoparticles

5.3 Synthesis of AzoDye Methyl Orange - Congo Red

5.4 Determination of Dissolved Oxygen, Biochemical Oxygen Demand (BOD)

5.5 Synthesis of Aspirin

TEXT BOOKS

Gem MathewG.D. Chemistry in Everyday Life. Jalandhar-Delhi: Vishal, 2009.
JayashreeGhosh.Fundamental Concepts of Applied Chemistry. New Delhi:S.Chand , 2008.
Pradeep T.Nano: The Essentials.New Delhi: McGraw Hill, 2007.

REFERENCE BOOKS

Muraleedharan V. S and SubramaniaA. Nanosciece and Nanotechnology.New Delhi: AneBooks,
20009.

Rao C. N. R and GovindrajA. Nanotubes and Nanowires. Royal Society of Chemistry, 2005.

WEB RESOURCES

http://crescentok.com/staff/jaskew/isr/chemistry/class14.htm
http://water.me.vccs.edu/courses/env211/lesson8_3.htm
http://nanoyou.eu/attachments/188 _Module-1-chapter-1.pdf
http://nanoyou.eu/
http://chemistry.about.com/od/everydaychemistry/


http://crescentok.com/staff/jaskew/isr/chemistry/class14.htm
http://water.me.vccs.edu/courses/env211/lesson8_3.htm
http://nanoyou.eu/attachments/188_Module-1-chapter-1.pdf
http://nanoyou.eu/
http://chemistry.about.com/od/everydaychemistry/

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 15 x 1 =15 Marks (All questions to be answered) Multiple choice - 5,
Fill in the Blanks - 5, T/F or Match the following or single line answer - 5
SectionB— 3 x5 =15 Marks (3 out of 5 to be answered)

Section C— 2 x 10 =20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:

Total Marks: 100 Duration: 3 hours

Section A— 30 x 1 =30 Marks (All questions to be answered) Multiple choice - 10,
Fill in the Blanks - 10, T/F or Match the following - 5, single line answer - 5
SectionB— 5 x 6 =30 Marks (5 out of 7 to be answered)

Section C— 2 x 20 =40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY

SYLLABUS
(Effective from the academic year 2015-2016)

COMPUTERS IN CHEMISTRY

CODE: 15CH/ME/CC55 CREDITS :5
LTP:410
TOTAL TEACHING HOURS: 65

OBJECTIVE OF THE COURSE
» To apply computing techniques and software to solve problems in Chemistry

Unit

Unit

Unit

Unit

1

Data Processing and Analysis (15 hrs.)

1.1 Elements of Computer Architecture - Creating, Editing, Naming, Renaming and
Locating Files, Folders, Directory

1.2 Components of Excel - Spreadsheets, Database, Chart & Building Workbooks

1.3 Building Formulae, User Made and Statistical Functions, Formatting Cells

1.4 Managing and Organizing Data - Creating Link, Analyzing Data

1.5 Solving Problems from Physical and Analytical Chemistry (Precision and
Accuracy),Standard Deviation using Spectral Data

2

Introduction to Graphs (15hrs.)

2.1 Introduction to Charts-Types, Creating Charts froma Table, Reviewing Graphs

2.2 Solving Problems in Chemistry

2.3 Plotting Graphs using Theoretical and Experimental Data. Trend Line Addition
andDetermining the Slope and Intercept

3

Introduction to MathCad(10hrs.)

3.1 Eigen Values andEigen Vectors of Matrices

3.2 Differential and Integral Calculus

3.3 Histograms, Extrapolation and Interpolation in Graphs, Curve Cutting Integration
Methods

3.4 Regression Analysis of Experimental Data andits Related Techniques

3.5 Solutions for Simultaneous Equations by Matrix Methods

4

CHEM Draw & CHEM 3D Pro (15 hrs.)

4.1 Using CHEM DRAW forWriting Chemical Equations and Representing Schemes of
Reaction Mechanisms, Editing, Transporting as Picture to Word Document



4.2 UsingCHEM 3D PRO for Building Molecules andfor Measurement of Bond Angles,
Bond Energy, Energy Minimization
4.3 Use ofinternet in Chemical Research- XRD, IR, NMR Data

Unit 5
Computer Programmes(10 hrs.)
5.1 Fundamentals — Introduction to C Language, C Characters, Constants and Variables
5.2 C-Statements — Conditional Statement — Simple C Programs - Calculation of
Molecular Mass of Organic Compounds - Calculation of Normality, Molality and
Molarity - Factorial of a Number - Determination of Half Life and AverageLife of
Radioactive Element- Determination of pH

TEXT BOOK

Ramesh Kumari.Computers and applications to Chemistry. New Delhi: Narosa, 2005.

BOOKFOR REFERENCE

Raman K.V.Computers in Chemistry. Tata McGraw-Hill, 2002.

WEB RESOURCES

https://www.cambridgesoft.com/Ensemble_for Chemistry/ChemDraw/

http://www.sciencesoftware.se/en/
http://www.analytictech.com/networks/graphtheory.htm

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks— 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 = 15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests


https://www.cambridgesoft.com/Ensemble_for_Chemistry/ChemDraw/
http://www.sciencesoftware.se/en/

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 =30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B — 5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV — CHEMISTRY

SYLLABUS
(Effective from the academic year 2015-16)
PROJECT
CODE :15CH/ME/PR55 CREDITS:5

L TP :005
TOTAL HOURS : 65

GUIDELINES FOR PROJECT

Project should be done individually. Each student will choose a topic of her interest and the
student will be assigned to a supervisor

The project will require practical work with the submission of a project report. It should include
experimental lab work. The duration of the project work is one semester

The project report should be submitted in the prescribed format containing a minimum of 30
pages. The report should be enhanced with graphs, spectra, tables and or photographs

Each candidate has to give three periodical reviews to the internal guide on the scheduled dates
prescribed by the Department

Each candidate will submit3 hard copies of the project thesis and submit on the scheduled date.
The student will appear for Viva-voce before a panel comprising External Examiner, supervisor
and Head of the Department

Guidelines for Evaluation

The maximum marks for the dissertation is 100 and this will be converted to 50marks by
Controller of Examination

Internal evaluation: 50 marks
* Attendance, log book, experimental work and project report
External evaluation: 50 marks

* Project report and viva voce



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI-600086.
B.Sc DEGREE: BRANCH IV- CHEMISTRY

SYLLABUS
(Effective from the academic year 2015 - 2016)

PHARMACEUTICAL CHEMISTRY

CODE: 15CH/ME/PH55 CREDITS: 5
LTP:410
TOTAL TEACHING HOURS: 65
OBJECTIVE OF THE COURSE

» To provide an understanding of the fundamentals ofPharmaceutical Chemistry

Unit 1

Introduction to Pharmaceutical Chemistry (13 hrs.)

1.1 Definitions - Pharmacy, Pharmacology, Pharmacodynamics, Pharmacokinetics,
Antimetabolites, Bacteria, Virus, Fungi, Mutation, Pharmacognosy, Toxicology,
Pharmacotherapeutics, Chemotherapy, Therapeutic Index. Classification of Drugs

1.2 Diseases: Malaria, Plague, Whooping Cough, Measles, Common Cold ,TB, Cholera,

1.3 Typhoid and Dysentery-Cause, Symptoms, Treatment, Prevention

1.4 Biological Role of Trace Elements-K, Ca, I, Cu, Zn

Unit 2
Blood and Hematological Agents(12 hrs.)
2.1 Composition of Blood, Blood Grouping, Clotting of Blood - Mechanism,
Haematological Agents- Anaemia —Causes andControl- Antianaemic Drugs
2.2 Role of Blood as Oxygen Carrier, Blood Pressure, Hypo and Hypertension-Cause,
Prevention and Treatment; Antihypertensive Agents - Aldomet, Reserpine
2.3 Cardiovascular Drugs: Cardiac Glycosides - Digoxin; Antiarrhythmic Drugs-
Quinidine-Structure, Dosage and Therapeutic Uses; Antagonists ofCalcium
2.4 AntianginalAgents- Nitriles; Vasodilators-Sodium Nitroprusside, Papaverineand
Nicotinic Acid

Unit 3

Drugs of Importance (16 hrs.)

3.1 Analgesics: Narcotic- Morphine- Source, Structure-Activity Relationship and Uses
(Pethidine) and Non-Narcotic Drugs, Antipyretic and Anti-Inflammatory Agents —
(Asprin, Paracetamol, Phenylbutazone, Ibuprofen)

3.2 Anaesthetics- Conditions of an ldeal Anesthetic Agent, Types-General (Ether,
CHCI3,Halothane, Nitrous Oxide), Local (Cocaine) and Intravenous (Barbiturates)
3.3 Antibiotics:  Therapeutic uses of Penicillin, Streptomycin, Tetracycline,

Chloramphenicol

3.4 Diabetes- Types and Causes, Hypoglycemic Agents

3.5 Types and Treatments of Cancer, Antineoplastic Drugs-Antimetabolites, Plant
Products, Hormone Therapy and Radioactive Isotopes

3.6 HIV — Causes, Prevention and Treatment



Unit4
Pharmacological Aids (10 hrs.)

4.1 Preservatives -Sodium Benzoate; Antioxidants-Esters of Gallic Acid; Sequestrants-
Calcium Complex of EDTA; Emulsifying Agents-SorbitanMonolaurate;
ColouringAgents- Caramel, Amaranth (Permitted Colours); FlavouringAgents-
Vanillin,(Permitted Flavors); Sweetening Agents-Sucrose, Sorbitol, Saccharin;
Stabilisingand Suspending Agents- Gelatin, Pectin

4.2 Ointment Bases-Hydrocarbon Bases, Absorption Bases — Emulsions

Unit 5
Practicals (to be tested internally) (14 hrs.)
5.1 Synthesis of Aspirin
5.2 Estimation of Iron/ Vitamin Aby Colorimetry / Spectrophotometry
5.3 Separationof Analgesics (Ibuprofen, Paracetamol, Aspirin) by Thin Layer
Chromatography (TLC)
5.4 ldentification of Blood Group
5.5 Estimationof Blood Glucose by O-Toluidine Method

TEXT BOOKS
Chatwal.G.R. Pharmacetical Chemistry Inorganic (Volume 1). New Delhi: Himalaya, 2006.

JayasreeGhosh. A text book of Pharmacetical Chemistry.New Delhi: S.Chand, 2014.

BOOK FOR REFERENCE
Craig, Robert, R. E. Stitzel. Modern Pharmacology.Boston: Little Brown, 2000.

WEB RESOURCES
http://www.oocities.org/srn251/weng.htm

http://www.rightdiagnosis.com/medical/hematologic agent.htm



http://www.oocities.org/srn251/weng.htm

PATTERN OF EVALUATION

Continuous Assessment:

Total Marks: 50 Duration: 90 mins

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks- 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:

Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
B.Sc. DEGREE: BRANCH IV - CHEMISTRY
SYLLABUS

(Effective from the academic year 2015 - 2016)

POLYMER CHEMISTRY

CODE:15CH/ME/PL55 CREDITS: 5
LTP :410
TOTAL TEACHING HOURS: 65

OBJECTIVES OF THE COURSE

» To learn the basic techniques and mechanisms of polymerisation
» To understand the chemistry of industrially important polymers and their manufacturing

Unit

Unit

Unit

techniques

1

Introduction to Polymers (10 hrs.)

1.1 Classification of Polymers Based on Origin/Occurrence, Chemical Structure, Physical
Properties, Mechanical Behavior, Polymerization Process, Arrangement of Monomers
and Thermal Properties

1.2 Natural andSynthetic Fibers: Types,Regenerated Cellulose Acetate Fibers, Nylon

1.3 Structure, Properties and Applications ofPU, PVC, Poly Acrylates, PMMA,

Silicones,Plastics, Emulsions, Resins

2

Chemistry of Polymerisation (16 hrs.)
2.1 Types and Mechanism ofAddition, Condensation, Free Radical, lonic and
Coordination Polymerisation

2.2 Kinetics ofFree Radical andlonic Polymerisation — Kinetic Chain Length

2.3 Synthesis of Graft and Block Co-Polymers

2.4 Techniques ofPolymerisation- Bulk, Solution,Suspension, Emulsion, Melt
Polycondensation, Solution Polycondensation, Interfacial Condensation, Solid and
Gas PhasePolymerisation

2.5 StereospecificityinPolymers, Tacticity

3

Molecular Weight and Properties of Polymers (16 hrs.)

3.1 Molecular Weight of Polymers-Number Average and Weight Average, Molecular

Weight Distribution, Determination ofMolecular Weight

3.2 Glass Transition Temperature-State of Aggregation and State of Phase Transitions,

Factorsinfluencing Glass Transition Temperature, Importance of Glass Transition
Temperature, HeatDistortion Temperature

3.3 CrystallinityofPolymers: Crystalline Behaviour, Degree ofCrystallinebility



3.4 Reactions of Polymers-Hydrolysis, Acidolysis, Aminolysis, Addition and Substitution
Reactions (One Example Each)
3.5 Cyclisation, Cross-Linking and Reactions of Specific Groups inthe Polymer

Unit 4
Polymer Degradation (10 hrs.)
4.1 Types of Degradation - Thermal, Mechanical, Ultra Sound, Photo Radiation and
Chemical Degradation Methods
4.2 Rubber-Natural and Synthetic-Structure, Mechanism ofVulcanisation
4.3 Biodegradable andNon-BiodegradablePolymers

Unit 5
Practicals (To be assessed internally) (20 hrs.)
5.1 Synthesis ofPhenol-Formaldehyde Resin
5.2 Synthesis ofPolymethylMethacrylate ( PMMA)/Polystyrene ( PS)
5.3 SynthesisofNylon66
5.4 Synthesis ofPolyester
5.5 Determination ofthe Molecular Weight ofPolyvinyl Alcohol (PVA)/Polyvinyl
Chloride(PVC)

Industrial visit: Visit to polymer industry / CLRI
TEXT BOOKS

Gowariker V.R, N.V. Viswanthan and JayadevSreedhar.Polymer Science.
New Delhi:New Age International, 2014.
Misra G.S.Introductory Polymer Chemistry.New Delhi: Wiley Eastern, 2010.

BOOKS FOR REFERENCE
Billmeyer, F.W. Polymer Science.India:Wiley-Interscience, 2007.
Joel Fried. Polymer Science and Technology. New Delhi: Prentice hall, 2005.

WEB RESOURCES

http://amrita.vlab.co.in/?sub=2&brch=190&sim=603&cnt=1
http://www.chem.tamu.edu/class/majors/tutorialnotefiles/polymer.htm



http://amrita.vlab.co.in/?sub=2&brch=190&sim=603&cnt=1
http://www.chem.tamu.edu/class/majors/tutorialnotefiles/polymer.htm

PATTERN OF EVALUATION

Continuous Assessment:
Total Marks: 50 Duration: 90 mins

Section A — 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:
List of evaluation modes:
Seminars

Quiz

Open Book Tests
Group Discussion
Assignments
Problem Solving
MCQ

Model Preparation
Short Answer Tests

End Semester Examination:
Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
General Elective Course Offered by Department of Chemistry for
B A./B.Sc./B.Com./B.S.W. / B.V.A Degree Programmes

SYLLABUS
(Effective from the academic year 2015- 2016)

COSMETICS AND PERSONAL CARE

CODE: 15CH/GE/CP22 CREDITS: 2
LTP:200
TOTAL TEACHING HOURS: 26

OBJECTIVES OF THE COURSE

» Tointroduce the concept of cosmetology
» To understand the importance of personal care

Unit 1
Skin Care(8 hrs.)

1.1 Skin- Structure and Functions- pHand Moisture Balance, Maintenance of Skin

1.2 Types of Skin: Dry Skin, Oily Skin, Wrinkle Skin
1.3 Cleansing of the Skin, Creams and Lotions, Astringent and Skin Tonics, Skin
Lighteners, Depilatories, Food Habits Related to Skin Care

Unit 2
Scalp and Hair Treatments (8 hrs.)
2.1 Structure of Hair, Growth and Type of Hair
2.2 Shampoos and Conditioners, Hair Styling Products, Hair Ironing and Methods of
Colouring/Dyeing- Precautionary Measures
2.3 Personal Care and Cleanliness of Hair

Unit 3
Beauty Treatments (10 hrs.)

3.1 Facials-Types-Advantages and Disadvantages

3.2 Lipstick, Eyeliner, Mascara, Eye Shadow - Chemical Composition
3.3 AHA Exfoliation, Facial Galvanic, High Frequency, Aroma Therapy
3.4 Toxicology of Cosmetics

3.5 Demonstration by Experts in the Field of Cosmetology

TEXT BOOKS

Gem Mathew, G.D.Chemistry in Everyday Life. Vishal, 2014
Wilkinson J B E and Moore R J.Harry’s Cosmetology.London: Chemical Publishers,2000.



WEB RESOURCES

http://www.abpischools.org.uk/page/modules/skin/.cfm?coSiteNavigation_allTopic=1
http://health.howstuffworks.com/skin-care/nail-care
http://www.chemistryviews.org/details/ezine/4007741/Shampoo_Science.html
http://www.webhealthcentre.com/HealthyLiving/personal _hygiene index.aspx

PATTERN OF EVALUATION (Totally Internal)
Total marks: 25 Duration:90 mins.
No End Semester Examination

Continuous Assessment:

Section A 5 x 1 =5 marks (All questions to be answered)
Section B 2 x 5 =10 marks (2 out of 3 to be answered)
Section C 1 x 10 = 10 marks (1 out of 2 to be answered)

Third Component: 25 marks
List of Evaluation modes:
Seminars

Quiz

Assignments


http://www.abpischools.org.uk/page/modules/skin/.cfm?coSiteNavigation_allTopic=1
http://health.howstuffworks.com/skin-care/nail-care
http://www.chemistryviews.org/details/ezine/4007741/Shampoo_Science.html

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI-600 086
B.Sc DEGREE: BRANCH IV- CHEMISTRY

General Elective Course Offered by Department of Chemistry for
B A./B.Sc./B.Com./B.S.W. / B.V.A Degree Programmes

SYLLABUS
(Effective from the academic year 2015-2016)
NUTRACEUTICALS AND HEALTH CARE

CODE: 15CH/GE/NH22 CREDITS : 2
LTP:200
TOTAL TEACHING HOURS : 26

OBJECTIVES OF THE COURSE
» To provide an understanding of Food Science and Human Nutrition
» To develop functional foods for market

Unit 1

Introduction (8 hrs.)
1.1Definition and Classification of Nutraceuticals

1.2 Relationship between Nutraceuticals, Food and Medicine

1.3Prebiotics: Definition, Sources, Bioavailability, Effects on Human Health and

Applications-Non-Digestible (Carbohydrates/Oligosaccharides), Dietary Fibre and

Resistant Starch
. 1.4Probiotics: Probiotic Microorganisms, Foods - Fermented Milk Products,
Non-Milk Products, Quality Assurance of Probiotics and Safety

Unit 2
Phytonutrients (20 hrs.)
2.1 Role of Isoprenoids, Flavonoids, Carotenoids and Polyunsaturated Fatty Acids.
2.2 Functional Foods — Vegetables, Cereals, Milk and Dairy Products
2.3NutraceuticalRich Supplements — Caffeine, Green Tea, Mushroom Extract,
Chlorophyll and Spirulina
2.4 NutraceuticalRemedies — Bronchitis, Circulatory Problems, Hypoglycemia,
Nephrological Disorders, Liver Disorders, Psoriasis and Ulcers

Unit 3
Diet Therapy and Health Care (8 hrs.)
3.1 Basic Concepts of Diet Therapy —Principles and Classification of Therapeutic Diets
3.2 Nutritional Care for Weight Management —Etiological Factors Contributing to
Obesity,LowEnergy Diets, Balanced Energy Reduction and Behavioral
Modification. underweight— Etiology and Assessment, High Energy Diets For
WeightGain



TEXT BOOK

Robert E.C. Wildman, Robert Wildman, Taylor C. Wallace. Handbook of Nutraceuticals and
Functional Foods.Boca Raton:CRC,2012.

BOOK FORREFERENCE

Aluko, Rotimi E. Functional Foods and Nutraceuticals.Boca Raton: CRC, 2012.
WEB RESOURCES

http://www.ijppsjournal.com/Vol2Issue3/599.pdf

http://www.ajpcr.com/Vol3lssuel/265.pdf
http://sphinxsai.com/VVol.3No.1/pharm jan-marl1/pdf/JM11%28PT=74%29%20pp%20442-

448.pdf

PATTERN OF EVALUATION (Totally Internal)
Total marks: 25 Duration: 90 mins.
No End Semester Examination

Continuous Assessment:

Section A 5 x 1 =5 marks (All questions to be answered)
Section B 2 x 5 =10 marks (2 out of 3 to be answered)
Section C 1 x 10 = 10 marks (1 out of 2 to be answered)

Third Component: 25 marks
List of Evaluation modes:
Seminars

Quiz

Assignments


http://www.ijppsjournal.com/Vol2Issue3/599.pdf
http://www.ajpcr.com/Vol3Issue1/265.pdf

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

General Elective Course Offered by Department of Chemistry for B A./ B.Sc. /
B.Com. B.S.W./ B.V.A Degree Programmes

SYLLABUS
(Effective from the academic year 2015- 2016)

FOOD QUALITY AND DETECTION OF FOOD ADULTERATION

CODE: 15CH/GE/FA23 CREDITS : 3
LTP:201
TOTAL TEACHING HOURS: 39

OBJECTIVES OF THE COURSE
» Tostudy common food adulterants and their health hazards
» To Learn methods of detecting food adulteration
» To provide an understanding of the legislative aspects and the role and functions of
regulatory agencies in India
Unit 1
Quiality Control (5 hrs.)
1.1 Quality Control and its importance, Quality Assurance
1.2 Food Laws: Prevention ofFood Adulteration Act, BIS Act, FPO Act, Essential
Commodities Act, Consumer Protection Act, Agricultural Produce Act (AGMARK),
FSSAI, Drug License andWHQOStandards
1.3 Salient Features ofP.F.A., Misbranded Food, Brief Outline of Labeling
Provisions Under P.F.A
1.4 Role and Functions of Implementing Agencies withreferences tolndian Scenario
1.5 Tips to Consumers for Buying Safety Food

Unit 2
Food Adulteration and Food Toxins (8 hrs.)

2.1 Definition of Food Adulteration, Adulterants invarious Food Commodities, Health
Hazards of Adulterants and Contaminants

2.2 Adulteration in Fruits, Vegetables, Meat and Dairy Products

2.3 Detection of Adulteration in Coffee, Tea, Milk, Oil, Food Grains, Dhals, Sugar,
Ghee,Supari, Turmeric Powder, Kesari Powder, Chilli Powder, Spices, Jaggery,
Sweets, Jam, Jelly, Honey - Laboratory Tests Only

2.4 Food Toxins- Natural Toxins, Environmental Toxins-Pesticides and Heavy Metal
Contamination in Foods

Unit 3
Food Additives (5 hrs.)

3.1 Artificial Sweeteners — Saccharin, Cyclamate, Aspartame, Food Flavours — MSG,
Esters, Aldehydes and Heterocyclic Compounds, Antioxidants, Food Colours —
Permitted and Non Permitted Colours, Emulsifying Agents, Preservatives,
Leavening Agents- Baking Powder and Yeast



Unit 4
Assessment of Food Quality - Sensory Evaluation(8 hrs.)
4.1 Sensory Characteristics of Food,Factors affecting Food Acceptance- Sensory and
Psychological
4.2 Requirements for conducting Sensory Tests-Trained Panel Members, Testing Area,
Sample Preparation and Presentation, Testing Time, Temperature, Design of the
Experiment
4.3 Types of Tests- Difference Tests, Paired Difference Tests, Duo-Trio Test, Triangle
Test, Rating Test —Ranking and Hedonic Rating Test, Numerical Scoring Test.
Sensitivity Tests-  Threshold Test and Dilution Test; Descriptive Tests —
FlavourProfile
4.4 Objective Method of Sensory Evaluation — Chemical, Physico- Chemical, Physical
Methods and Microscopic Examination

Unit 5 (13 hrs.)
Practicals (to be tested internally)

5.1 Assessment of Food Quality -Sensory Evaluation: Threshold Test, Dilution Test-
Colour Comparison, Scoring Test, Difference Test — Paired Difference Test, Duo-
Trio Test, Triangle Test. Rating Test — Hedonic, Numerical Scoring Test, Descriptive
Test — Flavour Profile

5.2 Detection of Adulterants: Chicory and Tamarind Seed Powder in Coffee Powder, Non
Permitted Coloursin Tea and Dhal, Metanil Yellow in Turmeric Powder, Kesari Dhal
andThoor Dhal, Castor Oil in Coconut Oil, Papaya Seeds and Rotten Pepper in
Pepper, Brick Powder in Chilli Powder, Washing Soda inJaggery, Vanaspathiin Ghee,
Chalk Powder in Salt and Sugar,Non Permitted ColoursinJams, Jelly, Juices and
Saccharin in Supari

TEXT BOOK

SwaminathanGeetha and Mary George.Laboratory Chemical Methods in Food Analysis.
Chennai: Margham, 2010.

REFERENCE BOOKS

Lilian Hoagland Meyer.Food Chemistry. CBS Publishers & Distributors,2004.

Mudambi,R, Sumathi and Raja Gopal, M.V.Fundamentals of Foods and Nutrition. India: Wiley
Eastern,2004.

Sri Lakshmi, B.Food Science.New Age International,2005.

Swaminathan, M.Handbook of Food and Nutrition.Bangalore: Bangalore Printing and
Pub, 2001.



WEB RESOURCES

http://agmarknet.nic.in/adulterants.htm
http://www.fssai.qgov.in/
http://www.foodafactoflife.org.uk/sheet.aspx?siteld=19&sectionld=83&contentld=308

PATTERN OF EVALUATION

No End Semester Examination

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
blank up - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:

List of evaluation modes:
Seminars

Quiz

Open Book Tests
Assignments

MCQ

Short Answer Tests


http://agmarknet.nic.in/adulterants.htm
http://www.fssai.gov.in/

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086
General Elective Course Offered by Department of Chemistry for B A. / B.Sc. / B.Com.
B.S.W./ B.V.A Degree Programmes

SYLLABUS
(Effective from the academic year 2015 - 2016)

BASIC NUTRITIONAL CHEMISTRY

CODE: 15CH/GE/BN23 CREDITS: 3
LTP:300
TOTAL TEACHING HOURS: 39
OBJECTIVE OF THE COURSE

To educate students on the fundamental aspects of nutrition and its importance for a healthy
living.

Unit 1
Nutrition and Health(8 hrs.)

1.1 Definition- Nutrition, Health and Disease; Nutrients — Macronutrients - Carbohydrate,
Protein, Fat, Water- Micronutrients - Vitamins and Minerals

1.2 Under Nutrition, Over Nutrition, andMalnutrition; Diet Recommendations for
Optimal Health

1.3 Daily Reference Intakes- Estimated Average Requirements (EAR), Recommended
Dietary Allowances (RDA), Adequate Intakes (Al), Tolerable Upper Intake Levels
(UL)

1.4 Mandatory andOptional Inclusions onNutrition Labels, Claims on Labels, Allergy
Warnings

Unit 2
Nutrient and Human Body(5 hrs.)

2.1 Cell, Tissues, Organs, Organ Systems, and Organisms, Nutrient and Energy Flow
2.2 Digestionand Absorption of Food

Unit 3
Indicators of Health(6 hrs.)

3.1 Body Mass Index [BMI] — Calculation, Limitations; Body Fat and its Distribution

3.2 Energy Balance, Factors Affecting Energy Intake- Physiology, Genetic Influences,
Societal Influences

3.3 Health Risk — Obesity, Underweight-Anorexia Nervosa, Bulimia, Binge-Eating
Disorder

3.4 Recommendations for Weight Management -Dietary, Behavioral, and Physical
Activity



Unit4
Nutrition throughL.ife (10 hrs.)

4.1Pregnancy to the Toddler Years

4.2 From Childhood to the Elderly Years

4.3 Dietary Food Trends- Functional Foods, Conventional Foods, Modified Foods and

Medical Foods

4.4 Popular Diets- GM Diet, DASH Diet, Gluten-Free Diet, Low-Carb Diets, The
Macrobiotic Diet, the Mediterranean Diet, Vegetarian and Vegan Diets

Unit 5
Food and Diseases(10 hrs.)

5.1 Benefits of Physical Activity, Mental and Emotional Benefits

5.2Anaemia, Hypertension, Cardiovascular Disease, Cancer, Diabetes and their
Prevention

5.3 Causes of Food Contamination — Bacteria, Virus, Parasitic Protozoa, Mold Toxins,
Poisonous Mushrooms, Pesticides, Pollutants

TEXT BOOKS

Maureen Zimmerman and Beth Snow.An introduction to Nutrition.Creative Commons,2012.
Srilakshmi, B.Nutrition Science.New Delhi:New Age International,2014.
Swaminathan, M.Textbook on Food Chemistry.Bangalore: Printing and Publishing, 2006.

BOOKS FORREFERENCE

William Hogoland Mayer.Food Chemistry.New Delhi: CBS Publishers and Distributors, 2002
Owen R. Fennema.Food Chemistry.New York:Marcel Decker Inc, 2000.

WEB RESOURCES

http://videos.howstuffworks.com/discovery-health/36937-bob-greene-manon-the-streets-
nutrition-quiz-video.htm

http://www.who.int/dietphysicalactivity/publications/trs916/summary/en/



http://www.who.int/dietphysicalactivity/publications/trs916/summary/en/

PATTERN OF EVALUATION

No End Semester Examination.

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 15 x 1 =15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:

List of evaluation modes:
Seminars

Quiz

Open Book Tests
Assignments

MCQ

Short Answer Tests



STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI - 600 086

General Elective Course Offered by Department of Chemistry for B A./ B.Sc. / B.Com.

B.S.W. / B.V.A Degree Programmes

SYLLABUS
(Effective from the academic year 2015 - 2016)

FORENSIC CHEMISTRY

CODE: 15CH/GE/FC23 CREDITS: 3

LTP:300
TOTAL TEACHING HOURS: 39

OBJECTIVES OF THE COURSE
» To introduce the fundamentals concepts of Forensic Chemistry

» To encourage the students to work in the field of Forensic Chemistry

Unit

Unit

Unit

Unit

1

Introduction to Criminalistics (8 hrs.)

1.1 Investigating theCrime Scene - Documenting theScene andtheEvidence, Recognition
ofPhysical Evidence Collection, Preservation, Inventory, andTransportation
ofPhysical Evidence

1.2 Investigating andProcessing Physical Evidence- Types of Evidence, the Modern
Crime Lab, Functions ofaForensic Scientist, Characteristics of Physical Evidence

2

Trace and Pattern Evidence (10 hrs.)

2.1 Physical Properties-Forensic Characterization of Soil

2.2 Forensic ldentification of Hair, Fibers and Paint

2.3 Forensic Analysis of Glass

2.4 Fingerprints -Characteristics of Fingerprints, Methods for Developing Fingerprints,
Preservation of Fingerprints, Handwriting, Typed andWord-Processed Documents,
Photocopied Documents

3 (8hrs.)
Chemical and Biological Evidence

3.1 Forensic Methods for Determination ofMetals andGunshot Residue, Techniques
forthe Analysis ofIlnorganic Materials, Drugs of Abuse

3.2 Forensic Toxicology- Measurement of Blood, Alcohol Breath Test for Alcohol

3.3 Biological Fluids- Blood, Semen, Saliva. Forensic DNA Typing

4
Fire-Arson and Explosives (8 hrs.)

4.1 Firearms - Ammunition, Ballistics, Laboratory Examination ofFirearm Evidence

4.2 Arson-Evidence from Fire affected Area —Combustible Burning Characteristics —
Nature of Combustion

4.3 Explosives — Classification, Evidence fromthe Scene of Explosion to detect the Cause
of Explosion



Unit 5
Cybercrime (5 hrs.)

5.1 Cybercrime and Laws — Introduction tolT Laws

5.2 Cybercrimes — Internet, Hacking, Viruses, Virus Attacks, Software Piracy,
Intellectual Property, Legal System of Information Technology, Mail Bombs, Bug
Exploits and Cyber Security

TEXT BOOKS

Bapuly, A.K.Forensic Science — Its Applications in Crime Investigation.Hyderabad:Paramedical
Publisher, 2006.

Sharma B.R.Forensic Science in Criminal Investigation and Trials.New Delhi: Universal law
publication, 2006.
BOOKS FORREFERENCE

Henry C. Lee, Timothy Palmbach and Marilyn C.Miller.Henry Lee’s Crime Scene Hand
book.Amsterdam: Elsevier Academic Press, 2001.

Russel Max M Houck and Jay A Siegel.Fundamentals ofForensic Science. Amsterdam: Elsevier
Academic Press, 2006.

WEB RESOURCES
http://www.remondini.net/newsite/?g=system/files/forensic%20chemistry 0.pdf
http://www.legalindia.in/cyber-crimes-and-the-law/

PATTERN OF EVALUATION
No End Semester Examination.

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:

List of evaluation modes:
Seminars

Quiz

Open Book Tests
Assignments

MCQ

Short Answer Tests


http://www.remondini.net/newsite/?q=system/files/forensic%20chemistry_0.pdf

STELLA MARIS COLLEGE (AUTONOMOUS) CHENNAI — 600 086.
General Elective Course Offered by Department of Chemistry for B A./ B.Sc. /
B.Com. B.S.W. / B.V.A Degree Programmes

SYLLABUS
(Effective from the academic year 2015 — 2016)

CHEMISTRY IN EVERYDAY LIFE
CODE:15CH/GE/CE23 CREDITS: 3
LTP:300
TOTAL TEACHING HOURS: 39
OBJECTIVE OF THE COURSE
» To understand applications of Chemistry in everyday life

Unit 1
Food Additives (7 hrs.)
1.1 Food Colours - Permitted and Non Permitted, Artificial Sweetners — Aspartame,
Saccharin and Cyclamate, Preservatives - Natural and Synthetic, Flavours— Mono
Sodium Glutamate. Stabilisingand Suspending Agents - Gelatin, Pectin. Toxic
Effects of Food Additives

Unit 2

Pharmaceuticals (8 hrs.)

2.1 Antimalarials, Antipyretics, Analgesics, Antiseptics, Antibiotics-Antacids,
Antihistamines, Chemotherapy —Definition and Therapeutic Uses. Diabetes-
Types and Causes

2.2 Nutraceuticals— Vitamins-Water and Fat Soluble, Minerals and Trace Elements,
Antioxidants. Role of Nutraceuticals in Disease Prevention-Diabetes and Cancer

Unit 3

Cosmetics (8 hrs.)

3.1 Shampoo, Hair Dyes, Skin Products — Creams and Lotions, Lipstick, Perfume —
General Formulation

3.2 Deodorants andAntiperspirants

3.3 Toxicologyof Cosmetics

Unit 4
Polymers and Dyes (8 hrs.)

4.1 Classification and applications of polymer, Natural- rubber, cellulose, rayon and
leather. Synthetic — Bakelite, polyester, nylon and polypropylene

4.2 Environmental hazards of polymers

4.3 Different types of plastics, recycling of plastics

4.4 Types of paper- environmental impact of paper, applications of paper- thickness,
weight and size of paper

4.5 Classification of dyes -natural (indigo, alizarin) and synthetic (azo and
triphenylmethane) dyes



Unit 5
Soaps and Detergents (8 hrs.)

5.1 Soaps —Types, Composition and Cleansing Action of Soap
5.2 Detergents —Classification, Detergent Action, Enzymes used in Commercial
Detergents. Biodegradable Detergents. Detergents and Environment

TEXT BOOK
Gem MathewG.D.Chemistry in Everyday Life. Jalandhar-Delhi: Vishal, 2009

BOOKS FOR REFERENCE

Chakrabarty, B.N.Industrial Chemistry. New Delhi: Shiv Narain, 2002.
SharmaB. K. Industrial Chemistry. Meerut: GOEL Publishing House, 2000.

WEB RESOURCES

http://chemistry.about.com/od/everydaychemistry/
http://dwb4.unl.edu/Chem/CHEM869A/CHEMB869A Links/www.sdahq.org/sdalatest/html/soapc
hemistryl.htm

PATTERN OF EVALUATION

No End Semester Examination.

Continuous Assessment:

Total Marks: 50 Duration: 90 mins.

Section A— 15 x 1 = 15 Marks (All questions to be answered) Multiple choice - 5, Fill in the
Blanks - 5, T/F or Match the following or single line answer - 5

Section B — 3 x 5 =15 Marks (3 out of 5 to be answered)

Section C — 2 x 10 = 20 Marks (2 out of 3 to be answered)

Third Component:

List of evaluation modes:
Seminars

Quiz

Open Book Tests
Assignments

MCQ

Short Answer Tests


http://chemistry.about.com/od/everydaychemistry/
http://dwb4.unl.edu/Chem/CHEM869A/CHEM869ALinks/www.sdahq.org/sdalatest/html/soapchemistry1.htm
http://dwb4.unl.edu/Chem/CHEM869A/CHEM869ALinks/www.sdahq.org/sdalatest/html/soapchemistry1.htm

STELLA MARIS COLLEGE (AUTONOMOUS), CHENNAI-600 086
B.Sc DEGREE: BRANCH IV- CHEMISTRY

SYLLABUS
(Effective from the academic year 2015-2016)

INDUSTRIAL CHEMISTRY

CODE : 15CH/UI/IC23 CREDITS: 3
OBJECTIVES OF THE COURSE

» To enable an understanding of the process of development, optimization and monitoring
of fundamental chemical processes in industries
» To study the generation of energy from various sources
Unit 1
Fuels and Combustion
1.1 Introduction - Classification of Fuels -Characteristics of a Good Fuel. Calorific
Value, Theoretical Calculation Value of a Fuel-Solid Fuels-Wood
1.2 Coal - Classification of Coal, Analysisof Coal and Its Significance
1.3 Liquid Fuels: Petroleum - Cracking - Advantages of Catalytic Cracking Over
Thermal Cracking - Synthetic Petrol

Unit 2

Industrial Waste and Treatment Process

2.1 Types of Industrial Waste, Treatment of Disposal of Industrial Waste or Effluent
with Organic and Inorganic Impurities.

2.2 Characterization of Waste Water by Physical and Chemical Characteristics

2.3 Primary Treatment - Sedimentation, Neutralization, Coagulation, Equalization, Grid
Removal Secondary Treatment: Aerobic Treatment, Oxidation Ponds, Oxidation
Ditches, TricklingFilters, Activated Sludge Process, Aerated Lagoons, Anaerobic
Treatment Tertiary Treatment: Reverse Osmosis, Electro Dialysis, Desalination

2.4 Industrial Effluents: Characteristics and Treatment Options for Effluents from
Various Industries: Textiles and Dyes, Paper and Pulp, Leather, Food and Dairy,
Fertilizers, Electroplating Industries, Distilleries

2.5 Sewage Treatment

2.6 Water Conservation, Recycling of Waste Water and Rain Water Harvesting

Unit 3
Synthetic Polymers
3.1 Requirement of a Fibre, Difference between Natural Fiber and Synthetic Fiber,
Properties
3.2 Applications Of Synthetic Fiber — Nitro Cellulose, Rayon, Cuprammonium Acetate ,
Rayon,Viscose Rayon, Nylon 66 and Terylene.
3.3 Different Types of Plastics, Recycling of Plastics



Unit 4
Oils, Fats, Waxes and Soaps
4.1 Distinction between Oils and Fats. Classification and Properties of Animal Fats and
Oils. Difference Between Animal, Vegetable and Mineral Qil, Essential Oils and
Classification of Waxes
4.2 Soaps and Detergents- Classification, Cleansing Action of Soaps and Detergents.
Enzymatic Detergents, Non-Degradable and Bio Degradable Detergents

Unit 5
Papers and Dyes
5.1 Types of Paper- Paper Stability, Environmental Impact of Paper, Applications of
Paper- Thickness, Weight and Size of Paper
5.2Classification of Dyes, General Methods of Applications of Dyes on Fibre
5.3Dyes asFood Colours-Yellow Aniline Dyes, Metanil Yellow, Beta-Oxalyl-Amino
Alanine and Lead Chromate

TEXT BOOKS

Gem Mathew G.D. Chemistry in Everyday Life. Jalandhar-Delhi: Vishal, 2009.
Sharma B. K. Industrial Chemistry. Meerut: GOEL,2013.

REFERENCE BOOKS

Norris Shreve, R and Joseph A. Brink, Jr. Chemical Process Industries.Kogakusha: McGraw
Hill,2002.

Jain, P. C and Jain M. Engineering Chemistry.Delhi: DhanpatRai,2001.

WEB RESOURCES

http://www.ignou.ac.in/upload/unit-3.pdf
http://www.epa.gov/waste/nonhaz/industrial/quide/index.htm
http://www.epa.gov/osw/conserve/materials/plastics.htm

PATTERN OF EVALUATION

End Semester Examination:

Total Marks: 100 Duration: 3 hours

Section A — 30 x 1 = 30 Marks (All questions to be answered) Multiple choice - 10, Fill in the
Blanks - 10, T/F or Match the following - 5, single line answer - 5

Section B —5 x 6 = 30 Marks (5 out of 7 to be answered)

Section C — 2 x 20 = 40 Marks (2 out of 3 to be answered)


http://www.ignou.ac.in/upload/unit-3.pdf
http://www.epa.gov/waste/nonhaz/industrial/guide/index.htm

STELLA MARIS COLLEGE (AUTONOMOUS).CHENNAI-600 086.
B.Sc DEGREE: BRANCH IV- CHEMISTRY

SYLLABUS
(Effective from the Academic Year 2015-2016)

DRUGS AND DISEASES

CODE: 15CH/UI/DD23 CREDITS:3

OBJECTIVES OF THE COURSE
» To give an overview of medicines in day to day life
» To enlighten students on the application of chemistry to keep good health

Unit

1

General Introduction to Drugs

Unit

Unit

Unit

1.1 Definitions: Pharmacy, Pharmacology, Pharmacodynamics, Pharmacokinetics,
Antimetabolites, Bacteria, Virus, Fungi, Mutation, Pharmacognosy, Toxicology,
Pharmacotherapeutics, Chemotherapy, Therapeutic Index

1.2 Classification ofDrugs-Biological, Chemical and Commercial Classification,
Prescribed Drugs and over- the Counter-Drugs. Side Effects and Contra Indications

2

Common Diseases andtheir Treatment by Drugs

2.1 Some Common Diseases: Insect Borne —Malaria; Air Borne Diseases- Whooping
Cough, Measles, Common Cold andTB; Waterborne Diseases-Cholera, Typhoid,
Dysentery-Etiology, Symptoms, Prevention and Remedy

2.2 Some Common Disorders ofthe Digestive System —Jaundice; Respiratory System-
Asthma; Nervous System- Epilepsy - Prevention and Treatment

2.3 Aids — Causes, Prevention and Tr