Optional courses for 2 credits

S.N. | Code No. Courses Credit

Hours
1. CRP 351 | Physiological Techniques in crop production 2 (1+1)
2. SAC351 Designer fertilizer Production 2 (1+1)
3. SAC352 Rejuvenation of Deteriorated lands 2 (1+1)
4, SAC353 Soilless crop production 2 (1+1)
5. SAC354 Instrumental methods of analysis 2 (1+1)
6. SST 351 Seed entrepreneurship skill development and management 2 (1+1)
7. AGR 351 | Weed and water management 2 (1+1)
8. PGP 351 | Plant Genetic Resources Collection, Conservation and Utilization 2 (1+1)
9. NEM 351 | Commercial Production of Nematode Antagonistic bio-agents 2 (1+1)
10. |AGM351 | Downstream Processing for Industrially Important Microbial 2 (1+1)

Products

11. |AGM 352 | Microbial Enzymes 2 (1+1)
12. |AGM 353 | Microbial Quality and Safety of Foods 2 (1+1)
13. |AGM 354 | Plant —Microbe Interaction 2 (1+1)
14. |AGM 355 | Quality Control of Bio-inoculants 2 (1+1)
15. |SAC355 | Crop and Pesticide Chemistry 2 (1+1)




CRP 351 Physiological Techniques in crop production (1+1)
Aim
To impart basic knowledge on various functions and processes related to stress physiology,

nutrio physiology, hormonal physiology, production physiology, post harvest physiology etc.,
and their application in crop production.

Unit | Stress physiology

Abiotic Stress: Water deficit — impact of drought on crop productivity -characteristic features of
drought tolerant plants, Drought resistance and tolerance mechanisms, Osmotic adjustment and
osmoregulation, stress proteins, Water use efficiency — carbon isotope discrimination-
Physiological traits associated with drought and Mitigation techniques. Flooding: Physiological
mechanism of adaptation, Mitigation techniques, Temperature stress: High and Low
Temperature, Tolerance mechanisms - Functions of HSPs and CSPs, Oxidative stress: Reactive
Oxygen Species (ROS). Role of scavenging systems — Enzymatic and Non-Enzymatic,
Physiological traits associated with high and low temperature, Mitigation techniques. Salt stress:
Physiological basis of tolerance mechanisms, Physiological traits associated with salt stress,
Mitigation techniques. UV stress and climate change: Physiological adaptation of crops to UV
radiation and tolerance mechanisms.

Unit Il Nutriophysiology

Diagnosis and correction measures for nutritional disorders including Macro, Micro and
secondary nutrients in Cereals, Pulses, Oilseeds, Fibre and Sugar crops; Fruits, Vegetables,
Flowers, Spices, Plantation and Aromatic crops. Impact of heavy metals on physiology and
productivity of crops, Phytoremediation, Importance of beneficial elements — Na, Si, Se, Co.
Unit 111 Hormonal physiology

Role of hormones in plant growth and yield enhancement, stress management and quality
improvement - Auxins, Gibberellins, Cytokinins, Abscisic acid, Ethylene and Brassinosteroids.
Role of other phytohormones in crop production-triacontanol, polyamines, jasmonates and
salicylic acid, New generation PGRs - 1- MCP, Triazoles, strigalactone, pro-hexadione Ca.

Unit 1V Production Physiology

Physiological limitations of crop productivity, Physiological and genetic basis of crop

environment interaction, Plant architecture — lIdeotype concept, Crop photosynthetic efficiency —



Cs; , C, and CAM Strategies to improve the crop photosynthesis,Source- sink balance and

Harvest Index.

Unit V Postharvest physiology

Environmental factors influencing senescence, ripening and postharvest life of fruits, flowers,

vegetables and seeds. Physiological and biochemical aspects of senescence and fruit ripening.

Regulatory role of ethylene in senescence and ripening, Pre and post harvest measures to

influence shelf life.

Theory Lecture schedule

1.
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10.

11.

12.

13.

Classification of abiotic stresses - Drought — types-Drought resistance and tolerance
mechanisms- adaptations-Physiological traits associated with drought -osmotic adjustment.
Reactive Oxygen Species- scavenging enzymes- stress proteins-water use efficiency — carbon
isotope discrimination- concept -mitigation techniques.

Flooding - Physiological mechanism of adaptation- physiological traits associated with
flooding- Role of ethylene.

Temperature stress-High and Low Temperature -Tolerance mechanisms-Functions of HSPs
and CSPs - Physiological traits associated with high and low temperature.

Salt stress - Physiological basis of tolerance mechanisms —adaptations- Physiological traits
associated with salt stress.
Physiological adaptation of crops to high and low light and UV radiation.
Impact of heavy metals on physiology and productivity of crops —Phytoremediation.
Mid Semester examination
Diagnosis and correction measures for nutritional disorders in Cereals, Millets, Pulses,
Oilseeds.
Diagnosis and correction measures for nutritional disorders in Fibre, Sugar crops, Fruits and

Vegetable, Flowers, Spices, Plantation, Medicinal and Aromatic crops.

Importance of beneficial elements — Na, Si, Se, Co- Effect of crop specific application of
beneficial elements.

Role of hormones in plant growth and yield enhancement, stress management and quality
improvement — Auxins, Gibberellins and Cytokinins.

Role of hormones in plant growth and yield enhancement, stress management and quality

improvement —Abscisic acid, Ethylene and Brassinosteroids.



14.

15.

16.

17.

Role of other phytohormones -triacontanol, polyamines, jasmonates and salicylic acid. New
generation PGRs - 1- MCP, Triazoles, strigalactone, pro-hexadione Ca.

Physiological limitations of crop productivity, Physiological and genetic basis of crop
environment interaction, Plant architecture — lIdeotype concept.

Crop photosynthetic efficiency — C;, C, and CAM Strategies to improve the crop
photosynthesis, Source- sink balance and harvest index.

Environmental factors influencing senescence and ripening-Physiological and biochemical
aspects of senescence and fruit ripening-Factors affecting post harvest life of fruits- measures

for enhancing the shelf life of fruits, vegetables and flowers.

Practical schedule

1. Determination of osmotic potential

2. Gas Exchange measurements using Infra Red Gas Analyzer

3. Stress induction response techniques

4. Water Use Efficiency or Transpiration Efficiency of crops

5. Estimation of anti oxidant enzymes activity — Catalase and peroxidase
6. Estimation of Membrane thermal stability

7. Bioassay for Cytokinins

8. Effect of PGRs on flowering

9. Effect of PGRs on fruit ripening

10. Influence of ABA on stomatal regulation

11. Diagnosis of nutritional disorders and their amelioration measures
12. Nutrient application techniques

13. Estimation of Macro nutrients in plant samples

14. Estimation of micro and secondary nutrients using AAS

15. Field Visit I- Diagnosis of nutrient disorders

16. Field Visit 11-Postharvest storage facilities

17. Final practical

Outcome

Students will acquire basic knowledge on various functions and processes related to stress

physiology, nutrio physiology, hormonal physiology, production physiology and post harvest

physiology. In addition, hands on exposure to determine osmotic potential, influence of PGRs in



fruit ripening, stomatal regulation, Stress induction response techniques and estimation of macro

and micro nutrient will help the student gain confidence in skill oriented education. Student will

also get exposure in diagnosis of nutrient disorders which will augment in recommending

remedial measures to nutrient disorders and extending the storage life of harvested produce.

Text books

1. Barker AB &Pilbeam DJ. 2007. Handbook of Plant Nutrition. 2" Edition, CRC Press, Taylor
& Francis Group. Pp 1-773.

2. Bewley, J.D. and Black, M. 1985. Seed Physiology of Development and Germination. Plenum
Publishing Corp. New York, NY.pp 70-73.

3. Bleasdale, J.K.A. 1984. Plant Physiology in Relation to Horticulture. 2nd Ed. MacMillan &
Avi Publishing Company, USA.

4. Leopold, A.C. and Kriedemann, P.E. 1985. Plant Growth and Development. 3rd Ed.
McGraw-Hill, New York, pp 545.

5. Madhava Rao KV, Raghavendra, AS and Janardhan Reddy K. 2006. Physiology and
Molecular Biology of Stress Tolerance in Plants. Springer publishers, Netherland.

6. Taiz. L. and Zeiger. E., 2015 (Sixth edition). Plant Physiology and Development. Publishers:
Sinauer Associates, Inc., Massachusetts, USA.

7. Wilkins MB. 1969. Physiology of Plant Growth and Development. Tata McGraw-Hill, New
York, pp 127-162.

e- books and e-references

http://www.plantphys.net
http://www.plantstress.com
http://www.ipni.net
http://www.edis.ifas.ufl.edu
http://www.greenair.com/plantink.htm
http://www.tvdsb.on.ca
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http://link.springer.com/search?facet-author=%22K.V+Madhava+Rao%22
http://link.springer.com/search?facet-author=%22A.S.+Raghavendra%22
http://link.springer.com/search?facet-author=%22K.+Janardhan+Reddy%22

AGR 351 WEED AND WATER MANAGEMENT (1+1)
Unit - |

Weeds: Introduction, Definitions; harmful and beneficial effects, classification,;
crop weed competition and allelopathy. Methods of weed control: physical, cultural,
chemical and biological methods. Integrated weed management.

Unit - Il

Herbicides - Classification, characteristics, formulations, methods of application;
advantages-.Weed management in major field crops - aquatic and problematic weeds
and their control.

Unit — 11

Role of water in plant growth - Importance of irrigation- Soil - water - plant
relationship - Soil Plant Atmospheric Continuum (SPAC) - Hydrological cycle - Soil
water movement - soil moisture constants - Moisture extraction pattern - Absorption of
water.

Unit IV

Crop water requirement- Factors affecting water requirement- Factors affecting
water requirement. Scheduling of irrigation — Water use efficiency
Unit V

Methods of irrigation: surface, sub-surface sprinkler and drip irrigation — Micro
irrigation: layout, suitability, merits and scope.

Practical

Identification of weeds in wetlands, gardenland and drylands — Practicing
different methods of weed control -Calculations on weed control efficiency and weed
index; Classification and characteristics of herbicides - Computation of herbicide doses-
Study of herbicide application equipment and calibration; Demonstration of methods of
herbicide application;

Estimation of soil moisture - Measurement of irrigation water through water
measuring devices (flumes, weirs and water meter) - Calculation of irrigation water
requirement (problems)- Acquiring skill in land shaping for different surface irrigation
methods - Operation and economics of drip and sprinkler irrigation systems - Estimation

of crop water requirement - Irrigation efficiency (problems) —



Theory

Lecture Schedule :

1.

Weeds - Definition, classification

2. Characteristics of weeds, harmful and beneficial effect of weeds.

Crop weed interactions - Critical crop weed competition, competitive and

allelopathic effects of weeds and crops.

4. Methods of weed control: physical, cultural

5. Methods of weed control: chemical and biological methods. Integrated weed

management.

Herbicides - Classification, characteristics, formulations,

7. Methods of herbicide application

9.

Weed management in major field crops - aquatic and problematic weeds and their
control.

Mid semester examination

10.Role of water in plants - Importance of irrigation

11.Soil - Plant -water relationship - Soil-plant-atmospheric continuum - Hydrologic

cycle - absorption of water and evapotranspiration.

12.Soil water movement - saturated and unsaturated flow and vapour movement - soil

moisture constants and their importance in irrigation.

13. Available soil moisture - definition and importance - moisture extraction pattern

14.Crop water requirement - factors affecting crop water requirement -Critical stages

for irrigation - water requirement for different field crops.

15. Scheduling of irrigation - Different approaches- Water use efficiency

16.Methods of irrigation - surface (flooding, beds and channels, border strip, ridges

and furrows, broad bed and furrows, surge irrigation) and sub-surface methods.

17.Micro irrigation system (drip and sprinkler irrigation) - suitability, components,

layout, operation, advantage and disadvantage.

Practical schedule:

1. Identification, classification and characterization of wetland weeds.



2. ldentification, classification and characterization of gardenland and dryland
weeds.

Practicing skill development on cultural and non chemical weed management.
Identification, classification and characterization of herbicides.

Practicing skill development on herbicide application techniques.

Practicing Skill development on spray equipment’s and spray fluid calibration.

Calculation of herbicide quantity and recommendation for different eco systems
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Working out weed index, weed control efficiency and economics in weed
management studies.

9. Estimation of soil moisture by gravimetric method and tensiometer.

10. Estimation of soil moisture by resistance blocks and neutron probe and other
improved devices.

11.Measurement of irrigation water with flumes and weirs.

12.Calculation of irrigation water based on source, water flow, soil moisture status
and depth of irrigation.

13.Land leveling and land shaping - Beds and channels - ridges and furrows.

14.Layout, operation and maintenance of drip and sprinkler irrigation systems.

15. Estimation of crop water requirement by direct and indirect methods.

16. Calculations on irrigation efficiency parameters.

17.Practical examination

References:

Gupta, O. P. 1998. Modern Weed Management. Agro Botanica Bikaner, India.

Subramanian, S. A. Mohammed Ali and R. Jayakumar. 1991. All about Weed Control.
Kalyani Publishers, New Delhi.

Jaganathan R., and R.Jayakumar. 2003. Weed Science Principles, Kalyani Publishers,
New Delhi.

Das, P.C. 2015. Weed Science. New India Publishing Agency, Jaipur

Michael, A.M. 1997. Irrigation: Theory and Practice Vikas Publishers.

Sankara Reddy, G.H. and T. Yellamanda Reddy. 1997. Efficient use of irrigation water.
Kalyani Publishers

Reddy, S.R.2012.Irrigation Agronomy. Kalyani publishers, NewDelhi

Nirmal Tripathy.2014. Irrigation,Watershed and Drainage. Agrotech Press, Jaipur

Gupta,A.K. 2014. Irrigation and Drainage. Oxford Book Company, Jaipur

Israelsen, O.W. 2012. Irrigatiom Principles and Practices. Axis Books (India), Jodhpur.

Michael, A.M. 20089. Irrigation- Theory and Practice, Vikas Publishing House, Noida

E-References:

www.thau.ac.in

www.fao.org
www.thau.ac.in/agriportal



http://www.tnau.ac.in/
http://www.tnau.ac.in/agriportal

WWW.irri.org
WWW.wcc.nrcs.usda.gov/nresirrig
www.wcc.nrcs.sda.gov/irrig.info.html
www.croinfo.net/irrigschedule.html



http://www.irri.org/
http://www.wcc.nrcs.usda.gov/nrcsirrig
http://www.wcc.nrcs.sda.gov/irrig.info.html
http://www.croinfo.net/irrigschedule.htm

AGM 351 DOWNSTREAM PROCESSING FOR INDUSTRIALLY IMPORTANT
MICROBIAL PRODUCTS (1+1)

Aim : This course aims to develop the skills of the students in the area of Downstream

processing of important microbial products.

Objective: At the end of the course, student would have learnt about various purification
techniques available for industrially important microbial products like, antibiotics, amino acids

proteins, enzymes, organic acids etc
Unit | - Introduction to Bio separation Processes

Role and importance of bioseparations in biotechnological processes.Problems and requirements
of bioproduct purification. Cost- cutting strategies. Characteristics of biological mixtures.
Classification of bioproducts - Biological activity, Analysis of purity-Process economics- Capital

and operating cost analysis
Unit Il - Physical Methods of Separation

Centrifugation and filtration. Cell disruption methods; enrichment operations: precipitation
methods- with salts, organic solvents, and polymers; extractive separations - aqueous two-phase
extraction, supercritical extraction; adsorption methods; membrane based separation theory -
types of membranes, types of membrane processes - dialysis; ultrafiltration; microfiltration and

reverse 0Smosis.
Unit 111 Physical and chemical methods - Isolation of products

Physico-chemical basis of bio-separation processes. Removal of particulate matter, biomass and
insolubles: flocculation; sedimentation; adsorption: isotherm, batch, continuous and scale-up of
adsorption; extraction: solvent separation, equipment and modes of extraction. Aqueous-two-
phase extraction process, supercritical fluid extraction.Precipitation of proteins-methods and

scale-up.

Unit 1V Isolation of Products - Chromatographic methods of purification



Chromatography - principles, instruments and performance parameters. Paper, TLC, adsorption,
gel filtration, reversephase, ion-exchange, hydrophobic interaction, bioaffinity, pseudo affinity
chromatographic techniques; GC, HPLC, HPTLC, FPLC, parafusion chromatography and
membrane based chromatographic techniques and sample preparation.  Electrophoretic

separations.
Unit — V Finishing Operations

Products polishing: Crystallization and drying; Purification of antibiotics, amino acids, enzymes
and organic acids, proteins, pigments, plant growth hormones, monoclonal antibodies, human

growth hormones — Insulin etc.
Practical

Kinetics of a bacterium / yeast in batch culture- doubling time, specific growth rate and growth
curve. Batch cultivation of microbes for product formulation; calibration of pH probe, medium
preparation, sterilization, and calibration of dO, probe. Inoculation of a bacterial / yeast strain in
fermentor for batch production of an enzyme / biomass/ ; estimation of Kinetic parameters of
product formation, biomass production and substrate utilization. Laboratory centrifugation for
separation of biomass from fermentation broth.Filtration and microfiltration for solid-liquid
separation. Extraction of crude enzyme from microbial biomass and enzyme assay. Production
of microbial secondary metabolites and product recovery. Mechanical cell disruption by
homogenization: determination of product release kinetics. Sonication of microbial cell
suspensions and determination of product release kinetics.Salting out of proteins by precipitation
with ammonium sulphate. Precipitation of proteins with acids or bases: determination of
isoelectric point. Batch adsorption of an acid on activated charcoal.Solvent extraction and
aqueous two-phase extraction of proteins. Gel-filtration chromatography of a protein - salt
mixture.lon-exchange chromatography of a positively charged protein.Gas chromatography for
quantitative estimation of volatiles- ethanol.SDS-PAGE of proteins and determination of

molecular weight.

Lecture Schedule



9.

10.
11.

12.

13.

14.

15.

16.
17.

Role and importance of bio separations in biotechnological processes. Problems and
requirements of bioproduct purification

Cost- cutting strategies. Characteristics of biological mixtures. Classification of bio
products

Biological activity, Analysis of purity. Process economics. Capital and operating cost
analysis

Centrifugation and filtration-Cell disruption methods

Enrichment Operations: precipitation methods(with salts; organic solvents and polymers)
Extractive separations; aqueous two-phase extraction; supercritical extraction and
adsorption methods

Membrane based separation theory - types of membranes; types of membrane processes —
dialysis, ultrafiltration, microfiltration and reverse osmosis

Physico-chemical basis of bio-separation processes. Removal of particulate matter,
biomass and insolubles: flocculation; sedimentation

Mid semester evaluation

Adsorption — Isotherm,batch, continuous and scale-up of adsorption

Extraction: solvent separation, equipment and modes of extraction.Aqueous two-phase
extraction process, supercritical fluid extraction.

Precipitation of proteins: methods and scale-up. Chromatography - principles,
instruments and practice

Paper; TLC, adsorption, gel filtration; reverse phase, ion-exchange, hydrophobic
interaction, bioaffinity ; pseudo affinity chromatographic techniques

GC, HPLC, FPLC HPTLC, parafusion chromatography and membrane based
chromatographic techniques and sample preparation. and electrophoretic separation
Products polishing. Crystallization and drying. Purification of antibiotics

Purification of amino acids,organic acids, enzymes and proteins

Monoclonal antibodies; human growth hormones — Insulin etc

Practical Schedule

1.

Kinetics of a bacterium / yeast in batch culture: calculation of doubling time, specific
growth rate, and plotting of growth curve.
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10.
11.
12.
13.
14.
15.
16.
17.

Preparation of fermentor and accessories for batch cultivation of microbes: calibration of
pH probe, medium preparation, sterilization, and calibration of dO; probe.

Inoculation of a bacterial / yeast strain in fermentor for batch production of an enzyme /
biomass: estimation of kinetic parameters of product formation, biomass production and
substrate utilization.

Laboratory centrifugation for separation of biomass from fermentation broths. Filtration
and microfiltration for solid-liquid separation.

Extraction of crude enzyme and assay of enzyme

Production of secondary metabolites from microbes and recovery

Mechanical cell disruption by homogenization: determination of product release kinetics.
Sonication of microbial cell suspensions and determination of product release kinetics.
Salting out of proteins by precipitation with ammonium sulphate.

Precipitation of proteins with acids or bases: determination of isoelectric point.

Batch adsorption of an acid on activated charcoal.

Solvent extraction and aqueous two-phase extraction of proteins.

Gel-filtration chromatography of a protein-salt mixture.

lon-exchange chromatography of a positively charged protein.

Gas chromatography for quantitative estimation of volatiles: ethanol.

SDS-PAGE of proteins and determination of molecular weight

Final Practical Examination

Text Books

1.
2.

Sivasankar B., 2010. Bioseparations: Principles and Techniques, PHI, New Delhi .
Stanbury, P.F., Whitaker, A. and Hall, S.J. 2016. Principles of Fermentation Technology,
BH Elsevier Publications, Third Edition.

Reference Books

1.

Harrison, R.G. Todd, P., Rudge, S.R. andPetrides, D.P., 2003. Bioseparation Science
and Engineering, Oxford University Press.

Costa,C.A. and Cabrall.S. 1991. Chromatographic and Membrane Processes in
Biotechnology, Publisher: Kluwer Academic Publishers, The Nether lands.

Harrison et al. 2006. Bioseparation Science and Engineering. Oxford Univ. Press.



Nooralabettu Krishna Prasad, 2010. Downstream Process Technology: A New Horizon in
Biotechnology, PHI, New Delhi.

. Jenkins, R.O. 1992. Product Recovery in Bioprocess Technology, Biotechnology by
Open Learning Series, Butterworth- Heinemann, London, Second Edition.



AGM 352 MICROBIAL ENZYMES (1+1)

Aim: Main aim of the course is to impart knowledge on microbial sources of enzymes and their

utility in different industries.

Objectives: Student will learn about the microbial enzymes, their characteristics, techniques of

microbial enzyme production and use in different industries.

Unit I: Introduction

Introduction and Scope, General distinctive features and industrial applications. Enzymes:
Historical perspectives, Nomenclature and classification of enzymes. Isozymes, biological roles,
activation energy, chemical nature of enzymes, characteristics of enzymes, 3’D’ structure of
enzymes, active site, factors affecting enzyme activity, modifiers of enzyme activity, enzyme

activators, enzyme inhibitors and allosteric enzymes.

Unit I1: Enzyme kinetics

Kinetics of single substrate reactions, Estimation of Michaelis - Menten parameters, multi
substrate reactions, mechanisms and Kinetics, turnover number, types of inhibition, Kinetic
models: substrate and product inhibition, allosteric regulation of enzymes,  Monod
ChangeuxWyman model, pH and temperature effect on enzymes and deactivation Kinetics.
Vitamins and their co-enzymes: structure and functions with suitable examples. Metallo enzymes

and metal ions as co-factors and enzyme activators.

Unit 11 Extraction and purification of microbial enzymes

Importance of enzyme purification, different sources of enzymes.Extracellular and intracellular
enzymes. Physical and chemical methods used for cell disintegration. Enzyme fractionation by
precipitation - using temperature, salt, solvent, pH, etc., Liquid-liquid extraction -ultra filtration,
ionic exchange, gel chromatography, affinity chromatography and other special purification
methods. Enzyme crystallization techniques.Criteria of purity of enzymes.

Unit 1V: Industrial applications of enzyme and enzyme engineering

Industrial applications: Microbial enzymes in textile, leather, wood industries and detergents.

Enzymes in clinical diagnostics.Enzyme sensors for clinical processes and environmental



analyses.Enzymes as therapeutic agents. Enzyme engineering: Chemical modification and site-
directed mutagenesis to study the structure-function relationship of industrially important

enzymes. Cloning- strain improvement.

Unit V: Enzyme formulation

Physical and Chemical techniques for enzyme immobilization — adsorption - matrix entrapment
encapsulation - cross-linking - covalent binding - examples; advantages and disadvantages of
different immobilization techniques. Freeze drying and spray drying of immobilized enzymes.

Practical

Amylase production using Bacillus amyloliquefaciensand its assay.Protease production by using
Bacillus isolate and its quantification. Production of cellulase by solid state fermentation (SSF)
of rice straw through lignocellulolytic fungi: (a) Estimation of filter paper lyase activity (b)
Estimation of carboxy methyl cellulase activity. Production and estimation of xylanase from rice
straw through submerged fermentation.Immobilization of microbial cells for enzyme production.
Protease production from Bacillus subtilis using soybean meal.Purification of fungal a -
amylase or bacterial protease by fractionation, chromatographic techniques and
electrophoretic separation. Studies on enzyme kinetics of alpha amylase / protease-
optimization of parameters viz., substrate, enzyme concentration, reaction temperature,
reaction pH, Ky, Vmax and metal ions as activators and inhibitors. Enzyme extraction-

concentration- ultrafiltration- chromatography- microencapsulation.

Theory schedule

1. Introduction and scope, general distinctive features and industrial applications.

2. Enzymes: historical perspectives, nomenclature and classification .

3. Isozymes, biological roles, activation energy, chemical nature of enzymes.

4. Characteristics of enzymes, 3’D’ structure of enzymes, active site, factors affecting

enzyme activity.

o

Modifiers of enzyme activity, enzyme activators, enzyme inhibitors; allosteric enzymes.
6. Kinetics of single substrate reactions, estimation of Michaelis - Menten parameters, multi

substrate reactions, mechanisms and kinetics; turnover number.



10.

11.

12.

13.

14.

15.

16.

17.

Types of inhibition; Kinetic models: substrate and product inhibition; Allosteric
regulation of enzymes.

Monod Changeux Wyman model, pH and temperature effect on enzymes and deactivation
kinetics.

Mid Semester Examination

Vitamins and their co-enzymes: structure and functions with suitable examples. Metallo
enzymes and metal ions as co-factors and enzyme activators.

Importance of enzyme purification, different sources of enzymes. Extracellular and
intracellular enzymes.

Physical and chemical methods used for cell disintegration. Enzyme fractionation by
precipitation - using temperature, salt, solvent, pH, etc., liquid-liquid extraction.

lonic exchange, gel chromatography, affinity chromatography and other special
purification methods. Enzyme crystallization techniques. Criteria of purity of enzymes.
Industrial applications: Microbial enzymes in textile, leather, wood industries and
detergents. Enzymes in clinical diagnostics. Enzyme sensors for clinical processes and
environmental analyses. Enzymes as therapeutic agents.

Enzyme engineering: Chemical modification and site-directed mutagenesis to study the
structure-function relationship of industrially important enzymes. Cloning- strain
improvement.

Physical and Chemical techniques for enzyme immobilization — adsorption - matrix
entrapment encapsulation - cross-linking - covalent binding - examples;

Advantages and disadvantages of different Immobilization techniques - overview of

applications of immobilized enzyme systems

Practical schedule

1.

& 2. Amylase production usingBacillus amyloliquefaciensin submerged and solid state
fermentationand its assay.

& 4. Protease production usingBacillus isolate and its quantification.

Production of cellulase by solid state fermentation (SSF) of rice straw through
lignocellulolytic fungi - Estimation of filter paper lyase activity.

Production of cellulase by SSF of rice straw through lignocellulolytic fungi- Estimation

of carboxy methyl cellulase activity.



7. Production and estimation of xylanase from rice straw through submerged fermentation.
8. Immobilization of microbial cells for enzyme production.

9. Protease production from Bacillus subtilisusing soybean meal.

10. -12. Purification of fungal alpha-amylase or bacterial protease by

fractionation, chromatographic techniques and electrophoretic separation.
13-14. Studies on enzyme kinetics of alpha amylase / protease - optimization of

parameters viz., substrate, enzyme concentration, reaction temperature,
reaction pH, Kn, Vmax and metal ions as activators and inhibitors.
15-16. Enzyme extraction- concentration-ultrafiltration-chromatography-
microencapsulation

17. Final Practical Examination

Text Books

1. Alexander N. Glazer, Hiroshi Nikaido. 2007. Microbial Biotechnology, Second Edition,
ISBN 9780521842105, Cambridge University Press.

2. Trevor Palmer and Philip L. Bonner, 2004. Enzymes: Biochemistry, Biotechnology, Clinical
Chemistry, East- West Press.

Reference Books

1. Shuler, M.L. and F. Kargi, 2002. Bioprocess Engineering : Basic Concepts, Second Edition,
Pearson.

2. Blanch, H.W and D.S. Clark, 1997. Biochemical Engineering, Marcel & Dekker, Inc.,.

3. Bailey, J.E and D.F. Ollis, 1986. Biochemical Engineering Fundamentals, Second Edition,
McGraw-Hill.

4. Nicholas C. Price and Lewis Stevens, 1982. Fundamentals of Enzymology, Oxford University
Press.

5. Alan Wiseman, 1999. Handbook of Enzyme Biotechnology, Third Edition, Ellis Harwood
Publications.

E-Book

1. James Lee, M., Biochemical Engineering, PHI, USA, e-Book Version 2.1, 2002.



AGM 353 MICROBIAL QUALITY AND SAFETY OF FOODS (1+1)

Aim:This course aims in imparting knowledge on microbial quality and safety of foods.

Objectives :At the end of the course the student will be able to learn the techniques of microbial
quality assessment and food safety standards.

Unit | Introduction

Food safety risks and assessment— characteristic features of spoilage - significance of spoilage
of different groups of foods - cereal and cereal products, vegetables and fruits, meat, poultry, sea
foods, milk and milk products, packed and canned foods.

Unit I1Food borne infections and intoxications

Food borne pathogens- food infections and intoxications of food borne diseases — bacteria,
fungal, protozoa and viral.Investigation and management of food borne diseases.

Unit 111 Techniques for detection of pathogens and toxins

Advanced laboratory techniques for food-borne pathogens: principle, working and application of
GC-MS, HPLC, LC/MS, inductively coupled Plasma Mass Spectroscopy, TOF and PCR-real
time PCR.DGGE.Metagenomics, proteomics and immunological methods

Unit 1V Food standards

Food standards — HACCP concepts, principles — EU, FDA and WHO standards - CODEX —
Food Law & regulations - HACCP principles & applications — GM foods — SSOP — GMP &
GAP — Food traceability- Food Audit - functions, duties and responsibilities of food safety
regulators.

Practical

Food sampling procedures — Preparation & plan - Examination of microorganisms of by aerobic
plate count -Assessing Bacillus cereus, coliforms, Campylobacter, Salmonella and
Staphylococcus in various food samples. Microbiological examination of canned foods. Rapid
detection of pathogens and toxins in foods— HACCP of fruits and vegetables - visit to food

processing industry.

Lecture Schedule

1. Food Safety Risks - biological, chemical, physical risks; risk assessment.



10.

11.
12.
13.
14.
15.
16.
17.

Physical and chemical changes during food spoilage.

Significance of microbial spoilage of different groups of foods - cereals, vegetables and
fruits, packed and canned foods.

Significance of microbial spoilage of different groups of foods-meat, poultry, sea foods,
milk and milk products.

Food borne pathogens — food infection — intoxication - bacterial food borne diseases —
viral and protozoa.

Mycotoxicoses in foods — occurrence and economic significance and food control
measures.

Analytical techniques and their working principles for the detection of toxin in foods —
GC-MS, HPLC and HPTLC.

Analytical techniques and their working principles for the detection of toxin in foods -
LC/MS, ICP — MS and TOF.

Mid Semester Examination

Molecular Detection of Food borne Pathogens - PCR, real time PCR, DGGE,
metagenomics, proteomics and immunological methods

Food standards — India, EU, FDA and WHO Standards of Food Safety

Food laws & Regulations - CODEX

HACCP concepts, principles and applications

GM foods and current guidelines for production and labeling

Food Safety — Standard Sanitation Operating Procedures; GMP, GAP for food safety

Food traceability— significance - Food safety Audit

Functions, duties and responsibilities of food safety regulators

Practical schedule

1.

2
3
4.
5
6
7

Different sampling plan in food and preparation for various foods
Determination of aerobic plate counts in food

Enumeration of yeasts and molds in food

Detection and confirmation of Bacillus cereus in food
Microbiological hazard analysis in processed fruit product
Microbiological hazard analysis in water - water quality control

Microbiological hazard analysis in fresh vegetables — Campylobacter and Salmonella


http://nfsmi.org/ResourceOverview.aspx?ID=75

8. Microbiological hazard analysis in beverages - Detection of coliforms
9. Microbiological techniques for cereal based food analysis
10. Microbiological hazard analysis in meat products - Staphylococcus aureus
11. Rapid detection of toxin producing Escherichia coli (STEC) in food products -PCR
method
12.