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Materials

I YEAR/I’'SEM
COURSE TYPE COURSETITLE MIN [CIA |ESE| MAX.
CODE CREDI MARK
TS S
B280701T CORE I Inorganic Chemistry 4 25 | 75 100
B280702T CORE II | Organic Chemistry 4 25 | 75 100
B280703T CORE III | Physical Chemistry 4 25 | 75 100
B280704T CORE IV | Analytical Techniques Part A 4 25 | 75 100
B280705P PRACTIC | LABCOURSEI 4 25 | 75 100
AL
PROJECT | RESEARCHPROJECT -
TOTAL 20 500
I""YEAR/ II'’SEM
B280801T CORE V | Essential Oils, Dyes and Pigments 4 25 | 75 100
B280802T COREVI | Analytical Techniques Part B 4 25 | 75 100
B280803T ANY TWO 1. Natural Products, Cosmetics and .Perfumery 4 25 | 75 100
B280804T FLECTIV | % Food Technology and Agrochemicals
B280805T ES TBE | 3- Environmental Impact Assessment 4 25 | 75 100
CHOSEN
B280806P PRACTIC | LABCOURSEII 4 25 | 75 100
AL
B280807R PROJECT | RESEARCHPROJECT 8 25 | 75 100
MINOR ELECTIVE FROM OTHER FACULTY (IN 157
YR- Ist/IInd SEM)* 4/5/6 25| 75 100
TOTAL 32 700
2"'YEAR/II"'SEM
B280901T CORE VII [Extraction & Processing of Natural 4 25 | 75 100
Fragrant Raw Materials & Production of
Aroma Chemicals
B280902T COREVIII [Fragrance &Flavour — Raw Materials 4 25 | 75 100
Familiarization, Evolution & Fundamentals
of Creation
B280903T CORE IX |Quality Assessment of Fragrant Raw 4 25 | 75 100




B280904T CORE X |[Regulations & Licenses in Fragrance, 4 25 | 75 100
Flavor & Cosmetics Production —
Introduction
B280905T CORE XI |Odour& Taste Memorization, Floral 4 25 | 75 100
Fragrances& Basic Flavour Creation
B280906P PRACTIC | LAB COURSE- III 4 25 | 75 100
AL
TOTAL 24 600
2“YEAR/IV"SEM
B281001T CORE XII [Flavour Creation & Application in End 4 25 | 75 100
Products
B281002T COREXIII |Aroma Products(Eco friendly and hand 4 25 | 75 100
crafted): packaging. entrepreneurship
&information technology application
B281003T CORE XIV|Quality Assessment by Instrumentation, 4 25 | 75 100
Fragrance Matching & Quality
Management Systems for Laboratories
B281004T CORE XV |[Industrial Exposure, Field Visits, and 4 25 | 75 100
Entrepreneurial Insights
B281005R CORE XVIDissertation on Production of Fragrant 12 50 [ 150 200
Raw Materials / Fragrance / Flavour
Creation
B281006P PRACTIC | LAB COURSE- IV 4 25 | 75 100
AL
TOTAL 32 700
Total after final semester 108 2300
NOTE:
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*A Minor Elective from other faculty shall be chosen In1*'Year(Either Ist/lInd
Semester) as per availability.Student will enrol in research project in 1%

semester and evaluation will take place at the end of the 2" semester.
Research project can be done in form of Internship/Survey/Field work/Research
project/ Industrial training, and a report/dissertation shall be submitted that shall

be evaluate

d via seminar/presentation and viva voce.

on the topic of Research Project or Dissertation

o

. Thestudentstraightawaywillbeawarded25marksifhepublishesaresearch paper




M.Sc. Chemistry with specialization in
“Fragrance and Flavour Chemistry”
Syllabus

Semester |

PaperCode: B280701T
Paper Name: Inorganic Chemistry Credits:4

Course outcomes (CO): After completion of this course the students will be able to:

Acquire the knowledge and have ability to describe the bonding, MO theory, and

CO1
molecular term symbols of inorganic molecules & ions.
Understand the metal-ligand bonding, crystal field theory, spectro chemical series,

CcO2
and Jhan teller effect.

CO3 Understandthefundamentalsofelectronicspectroscopy,OrgelandTanabe- Sugano
diagrams for transition metal complexes

CO4 To learn about the formation and stability of metal complexes and their
determination

CO5 Understand the chemistry of inert & labile complexes and the substitution
reaction of inorganic complexes. Mechanistic aspects of different types of
reaction of metal complexes in solution.

CO6 Learntheancienthistoryofindianchemistry,useofchemistryinmedicineand
Metallurgy.

Coursedetails:

Unitl:IndianKnowledgeSystem

TheancienthistoryofIndianchemistry, VarioustreatisesonChemistry,theuseof chemistry
in medicines, Metallurgy, Use of chemistry for occult practices.

Unit2:ChemicalBonding

Walsh diagram; Evidence of MO pictures from spectra and reactivity; Molecular term

symbols (ground & excited state). pn - dnt bonding, 3C-2e bonding, pu-bond, 6-bond.
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Unit3: Metal ligand bonding &electronic spectra

Crystal field theory, Splitting of d orbitals. Crystal field stabilization energies in weak
field and strong field environments, spectrochemical series and Jahn-Teller effects on
energy levels spin-orbit coupling, quenching of orbital contribution. Spectroscopic

ground states, correlation, Orgel and Tanabe-Sugano diagrams for transition metal
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complexes (d' —d’ states), calculations of Dq, B and B parameters, charge transfer

spectra
Unit4: MetalLigand Equilibrium

Equilibria Stability of mononuclear, polynuclear mixed ligand complexes in solution,
Stepwise and overall formation constants, trends in stepwise constants factors affecting

the stability of metal complexes — chelate effect, determination of stability constants.
UnitS:Reaction Mechanism

Inert and labile complexes-Explanation of lability on the basis of CFSE. Substitution
reactions (dissociative, associative, Id, &la mechanisms) in square planar, tetrahedral

and octahedral geometries with special reference to d" ion complexes.

BooksRecommended:

1. AncientIndianSciences—B.Seal.

2. ScienceinAncientIndia(ScienceofthePast)}-Melissa Stewert.

3. D. F. Shriver, P. W. Atkins and C. H. Langford, Inorganic Chemistry, Oxford University Press, New
York (1990.)

4. B. Douglas, D. McDaniel and J. Alexander, Concepts and Models of Inorganic Chemistry, 3rd
Edn,John Wiley and Sons, Inc., New York (2001).

5. J.E.Huheey,E.A KeiterandR.L.Keiter,/norganicChemistry: PrinciplesofStructureand Reactivity, 4th
Edn, Harper Collins College Publishers, New York (1993).

6. T.P.Fehlner,J.—F.HaletandJ.—Y.Saillard,MolecularClusters—ABridgetoSolidState Chemistry,
Cambridge University Press, Cambridge (2007).

7. M.DriessandH.Noth(Eds.),MolecularClustersoftheMainGroupElements,Wiley-VCH,Weinheim
(2004).

8. O.Kahn,MolecularMagnetism,VCH,NewY ork(1993).

9. P. Braunstein, L. A. Oro and P. R. Raithby (Eds.), Metal Clusters in Chemistry, Wiley-VCH,
Weinheim(1999).

10. M.H.Chisholm(Ed.),EarlyTransitionMetalClusterswithrt-DonorLigands,VCH,NewYork(1995).
TextBooks

11. J.D.Lee,ConciselnorganicChemistry,ChapmanandHall,London(1991).
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Semester |

PaperCode:B280702T

PaperName: Organic Chemistry Credits:4

Courseoutcomes (CO):After completionofthiscourse thestudents will be ableto:

Co1 Learnthedifferent typesof heterocyclic moleculeand their chemistry and
biologicalproperty.
co2 Learnmodernsyntheticmethods for thepreparation ofheterocyclic

compoundand theirstructural elucidation.
CO3 Learntheproperties&sideeffects ofdifferent heterocycliccompounds.

CO4 Learnthebasic photochemistry&different typesofphotochemical

reaction.
CO5 Learnthedifferenttypesoforganometalliccompoundsandtheirusesin
organic synthesis.
CO6 Learnthedifferenttypes rearrangementreactioninorganicsynthesis.
Coursedetails:

Unit I
Heterocyclicsynthesis&Pericyclic
Introduction,synthesis,andpropertiesof Thiophene,Furan,Pyridine,Pyrrole,

Quinoline and Indole. Cycloaddition, Electrocyclic, Sigmatropic and
Cheletropic reactions.

Unit II
Rearrangementand Reactions
Pinacol/PinacoloneRearrangement, Wagner-Meerwein Rearrangement, Wolff
Rearrangement, Hofmann Rearrangement, Curtius Reaction, Lossen
Rearrangement, Schmidt Reaction, Beckmann Rearrangement, Favorskii
RearrangementandClaisenRearrangements,AldolReaction,PerkinReaction,

Stobbe Reaction, Reimer-Tiemann Reactions.
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Unit III
Reagentsin Organic synthesis

Grignardreagent,NaBH4,LiAlH4,Gilman’sreagents, Lithiumdimethyl cuprate,
DDQ, oxidising agents: SeO,.

Unit IV
Organic Synthesis
Disconnectionapproach(oneandtwogroup),C-C,C-Xdisconnection, 1, 3

and 1, 5-difuctional compounds.

RecommendedText Books:

1.
2.
3.
4.
5.
6.
7.
8.

Carey,F.A. &Sundberg,R.J AdvancedOrganicChemistry, PartsA&B, Plenum:U.S.(2004).
Carruthers, W.ModernmethodsofOrganicSynthesis, Cambridge UniversityPress(1971).
Warren,S.OrganicSynthesis: TheDisconnectionApproach,JohnWiley &Sons(1984).
J.March.AdvancedOrganicChemistry,ReactionMechanismsandStructure,JohnWiley.
W.Carruthers. SomeModernMethodsofOrganicSynthesis, Cambridge UniversityPress.
LL.Finar,OrganicChemistry, ELBS, UK.

MorrisonR.T.&BoydR.N.; OrganicChemistry, PrenticeHalllndia.

Clayden,J.; OrganicChemistry, OxfordUniversityPress.
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Semesterl

PaperCode:B280703T
PaperName: PhysicalChemistry Credits:4

Courseoutcomes (CO):Aftercompletionofthis coursethe students willbe ableto:

CO1 Understandconceptofkineticsofreactionandtheoriesrelatedto it

co2 Gainknowledgeaboutrateofreaction ,chainreactions,catalysisand
enzymekinetics

CO3 Conceptofelectrochemistryandelectrochemical reactions

CO4 Mechanismrelatedto corrosion and corrosion preventive methods

CO5 ConceptofColloidalchemistry,surfacechemistryandtheirvarious
applications

Coursedetails:

Unit I

Colloids and Surfaces

Introduction, types of colloidal system, Characterization of colloidal particles,
emulsions, application of colloids in different industries (agricultural, chemical,
pharmaceutical, petroleum recovery, coating, painting, food and cosmetics etc.)

Unit 1T
Reactiondynamics

Molecularity and order of reaction, Integrated rate equations, temperature
dependent of reaction rate, activation energy, methods of determining reaction
rates, complex reactions- chain reactions, reversible and irreversible reactions,
Catalyzed and Enzyme catalyzed reactions, Heat of reaction and Equilibrium
constant from thermodynamics.

Unit III
Electrochemistry

Electrochemistryof solution, electro catalysis, Debye-Huckel theoryfor activity
coefficient of electrolytic solution, determination of activity coefficient, ionic
strength, Donnan —membrane equilibrium, , Electrochemical and Concentration
cells, Corrosion: classification, factors affecting corrosion andprevention,
Polarization, Overvoltage, Decompositionvoltage.

o 57
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Unit IV
Chemicalequilibrium

Introduction, Law of chemical equilibrium, Lechateliers principle, application,
equilibrium constant from thermodynamics consideration, Concepts of acids
and bases, pH and pOH of solutions, Buffer solution, Solubility product.

RecommendedText Books

Chemicalkinetics,K.JLaidler, 3 Edn.HarperInternational,
Electrochemistry, BockrisandReddy, Vol. 1 &2Plenum.
SolidStateChemistry,H.V.Keer, WileyEastern.

Physical Chemistry, P.W.Atkins, OxfordUniv.Press.
PhysicalChemistryofsurfaces,A.WAdamson&A. Gast
IntroductionInterfacesandColloids,J.C.Berg.
IntermolecularandSurfaceForces,J.N.Israclachvili.
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Semesterl

PaperCode:B280704T

PaperName: AnalyticalTechniquesPartA Credits:4

Courseoutcomes:Aftercompletion of this course the students willbeableto:

COl1

CO2

CO3

CO4

5
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Coursedetails:

Unit I

Unit II

Purification,separation, andidentificationofcompoundsneedspecial
techniques.

Knowledgeofsolventextraction.
Basicsandapplication ofelectronmicroscopieslike SEMand TEM

SeparationofmixturesusingdifferentchromatographicTechniques.

BasicsofFiltrationprocesses

Introduction to unit processes and unit operations, Screening, Mixing,
Coagulation and Flocculation Sedimentation: Type of settling, Filtration for
wastewater treatment. Type of filters - rapid sand filter, slow sand filter, high-
rate filter, pressure filter. Gravitational settling, Centrifugal impaction, Inertial
impaction, Diffusion, Electrostatic precipitation.

ElectronMicroscopy
Introduction,PrincipleandInstrumentationofSEMand TEM.



Unit I

Separation Techniques

Solvent extraction (liquid-liquid extraction), general principles, relationship
between extraction and distribution coefficient, distribution ratio, multiple
extractions, extraction of metal organic complexes and ion association
complexes.

Unit IV

ChromatographicTechniques

Classification, basic principles, theory of chromatography, Ion-exchange
chromatography: ion exchange process, synthesis and structure of ion-exchange
resin, resolution, retention parameters, ion-exchange capacity, and separation of
lanthanides; Paper and thin-layer chromatography, various techniques of
development,visualizationandevaluationofchromatograms,Liquid-gas
chromatography,HPLC:introduction,methodology,instrumentationand  industrial
application.

RecommendedTextBooks:

1.

“
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Vogel’s Textbook of Quantitative Chemical Analysis, Bassette and co-workers, Longman Group
UK

Fundamentalsofmolecularspectroscopy, Banwell, C.N.

Instrumentalmethodsofanalysis, WillardM.H.,Merrit,L.L.,DeanJ.A.,Settle, F.A.

Principles and practice of analytical chemistry, Fifield F.W., Kaley D., Blackie Academic
andProfessional, 4" Edition, 1995.




Semesterl
PaperCode:B280705P

PaperName: LabCoursel Credits:4

Courseoutcomes (CO):Aftercompletionofthis coursethe students willbe ableto:
Co1 Able to determine thehardness, alkalinity/acidityandinorganicions inwater
co2 Purificationanddistillationof water

CO3 Chromatographicseparations byTLC, PaperandColumn

CO4 Conductmetrictitrations andCMC determinationusingConductivitymeter

CO5 Physicalparameterdetermination LikepH, Viscosity, Optical activity,
MeltingPoint etc. using various equipment

Coursedetails:

Determinationoftotalacidity/alkalinityofgivenwater sample.
Todeterminethe total hardness ofwater.

Determinationof chloride contentofawater sample byMohr smethod.
Purificationanddistillationof tapwater/organicsolvent.

Preparationofphenolformaldehyderesin.

AN AN I L

ToseparatethegivenorganiccompoundsmixturebyTLC/Paper
chromatography.

7. Toseparatethedifferentorganic compounds bycolumn chromatography.

8. ToPrepare2,4, 6 — tribromo aniline.

9. Topreparephthalamidefrom phthalic anhydride.

10. Todeterminethe relativeviscositiesof given liquidsbyOstwald viscometer.
11. Determinationofbrix, specificgravityand pHofmolasses.

12. Determinationoftotal reducingsugarin molassesbyLane&Eynon method.
13. DeterminationofRSBrix/Pol/PurityandR S(reducingsugar)insugar.

14. Conductometrictitrationsofdifferentacid-basemixtures.

15. DeterminationofCMC(criticalmicelleconcentration)ofasurfactantinwater by

surface tension measurements at different concentrations.

A~ .
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Semesterll

PaperCode:B280801T
PaperName: EssentialOils,DyesandPigments Credits:4

Courseoutcomes (CO):After completionofthiscourse thestudents will be ableto:

SourceandChemistryofEssentialoils

COl1
VarioustechniquesusedfortheextractionofEOs,recognizing
CO2 : : .
physical andchemicalproperties
Usesof Essential oilsin various industries
COo3
CO4 Basic concepts,compositionandclassificationofdyes,processof
dyeingandits application
CO5 Explorenaturalpigments,theirsources,chemistry,and
applications in traditional and industrial sectors.
Coursedetails:
Unit I
EssentialOils
Sources, Classification, chemistryofessential oil-bearingmaterials, Methods of

production of some important essential oils (rose, jasmine, khus, sandal wood

etc.), Grading and Standardization, Physico-chemical characteristics.

Unit II
Dyes

Introduction, General characteristics of colour and constitution, Classification,
Basic operations in dying, some commercial dyes (azo dyes, acidic dyes, basic

dyes, mordant, vat dyes, indigo dyes, dispersive dyes etc.)

Unitlll:NaturalPigments

Introduction to natural pigments, Sources: minerals, plants, insects, microbial
pigments, Chemistry and properties of common pigments: indigo, alizarin,

turmeric, chlorophyll, anthocyanins, cochineal, etc. Extraction, purification, and

stabilization techniques.

O i 9 —"},; /
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RecommendedText Books

1. EssentialQOils, Vol .I-V,Guenther.

2. TheEssentialOilBook,EditedbyColleen,K.Dodt.

3. IntroductiontoPaintChemistry,G.P.A.Turner,Chapman&Hall.

4. BasicsofPaintTechnology, Partl &Il V.C.Malsheand MeenalSikchi.

11



ChemistryandApplicationofDyes,Editors-Waring,R.David,Geoffery.
TextbookofDyeChemistry,Georgievice,LondonScottGreenwood.
IndustrialDyes: Chemistry, Propertiesandapplications, EditedbyKlausHunger.

5.
6.
7.
8.

HandbookonNaturalPigmentsinFoodandBeverages—ReinholdCarle,RalfSchweiggert

12



Semesterll
PaperCode:B280802T

PaperName: AnalyticalTechniquesPartB Credits:4

§

Courseoutcomes (CO):Aftercompletionofthis coursethe students willbe ableto:
Co1 Basicconcepts of IR,UV-Visible, NMR andMass Spectroscopy

co2 Applythelearnedconcept ofIR,UV-Visible, NMRandMass Spectroscopy
in various fields
Conceptbehind thePolarographyand its application in analysis of various
CO3 3 . . . : .
kindsoforganic,inorganic andbiologicalmaterials

CO4 Theprincipal,Basicconceptand applicationofElectronSpin Resonance
Spectroscopyin variousareas
CO5 Bragg'slaw,itsrelationtocrystalstructure,differentmethodson interpretation and

application in various fields

Coursedetails:

Unit I
SpectroscopicTechniques

Introduction,Principles,Instrumentationand ApplicationofIR,UV-Visible, NMR and
Mass spectroscopy

Unit II

Electron Spin Resonance

Introduction, Technique,InstrumentationandApplicationsof ESR.
Unit III

Polarography

Origin of polarography, Current-voltage relationship, Theory of polarographic
waves (DC and sampled D polarograms), Instrumentation, Qualitative and
Quantitative applications.

oy 57
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Unit IV
X-rayDiffraction

Introduction,Bragg’slaw,Millerindices,Instrumentation,anditsapplications.

RecommendedTextBooks

1. Hollas,J.M.ModernSpectroscopy4™Ed.,John Wiley&Sons(2004).

2. Kemp, W.0rganicSpectroscopy.?rdEd., W.H Freeman&Co.(1991).

3. Silverstein, R. M., Bassler, G. C. &Morrill, T. C. Spectroscopic Identification of Organic Compound,
John Wiley & Sons (1981)

4. Ebsworth,E.A.O.StructuralMethodsinInorganicChemistryBlackwellScientificPublications (1991).

5. Drago,R.S.PhysicalMethodsinChemistry, W.B.SaundersCo.,U.K.(1977)

14



Semester 11

ElectivePapers

PaperCode:B280803T

PaperName:NaturalProducts,Cosmeticsand Perfumery Credits:4

Courseoutcomes (CO):After completionofthiscourse thestudents will be ableto:

Learnthedifferenttypesofalkaloids,terpenes&terpenoidsetc.andtheir chemistry

CO1 . oo
and biological importance and as lead molecules for new drug
discovery
co2 Learnthe constituent present in naturalproducts responsible for anti-diabetic,
anti-malarial,activity.
CO3 Learnthe constituentpresent in naturalproducts used aspain killer, local
anaesthetic, violent poison etc.
CO4 Learnadvancedmethodsofstructuralelucidationof compoundsofnatural
origin.
CO5 Understandisolation, purification andcharacterization of chemical
constituentsfrom thenatural source.
Coursedetails:
Unit I
Carbohydrates
DisaccharidesandPolysaccharides(Maltose,Cellulose,LactoseandSucrose)
Unit II

Natural Products

Ageneralintroduction,isolation,synthesisandstructureofAlkaloids: Nicotine,

Morphine. Terpenoids: Camphor, Menthol, Steroids: Cholesterol and
Ergocalciferol Flavonoids: Quercetin and Kaempferol.

WM /}\\%«m
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Unit I

Cosmetics

Raw materials, Cosmetics for Skin (toners, cleansing agents, moisturizers,
sunscreens, talcum powder, bleachingproducts) and Hair Cosmetics (shampoos,
conditioner, colorants, herbs used in hair cosmetics).

Unit IV

N R N~
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Perfumes

Introduction,CompositionandExtractionofPerfume(flowers,clove,heenaand rice
bran) and Identification of compounds used in perfumery.

RecommendedTextBooks:

Carey,F.A. &Sundberg,R.J. AdvancedOrganicChemistry, PartsA&B, Plenum:U.S.(2004).
Carruthers, W.ModernmethodsofOrganicSynthesis, CambridgeUniversityPress(1971).
J.March.AdvancedOrganicChemistry,ReactionMechanismsandStructure,JohnWiley.
W.Carruthers. SomeModernMethodsofOrganicSynthesis, CambridgeUniversityPress.
LL.Finar,OrganicChemistry, ELBS, UK.

MorrisonR.T.&BoydR.N.; OrganicChemistry, PrenticeHalllndia.

Clayden,J.; OrganicChemistry, OxfordUniversityPress.

16
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ElectivePapers
PaperCode:B280804T

PaperName: EnvironmentallmpactAssessment Credit4

Courseoutcomes (CO):After completionofthiscourse thestudents will be ableto:

Co1 Abouttheenvironmentalscience,biodiversity,andecosystem.

co2 Conventionalandnon-conventionalenergyresource,globalwarming,ozone
layerdepletion, waterpollutionand air pollution
BOD,COD, DO,TDS, conceptofhard waterandsoft water.

CO3

CO4 Fundamentalsofunit operationsfor wastewatertreatmentand disinfection.

CO5 Advancedtreatmentoperations,reverseosmosis,electrodialysisandion
exchangemethod

Coursedetails:

Unit I

National Environmental Policy: The Environment Protection Act 1986.
Objectives of Anti-pollution Acts. National Policy on EIA and Regulatory
Framework: Rule, regulations of central and State Government. Central andState
pollution control boards for Safeguard for Environmental Protection.Rules,
regulations and guidelines given for disposal of hazardous waste, municipal
solid waste and bio-medical waste.

Unit II

Basics of Sustainable Development: Scope and Importance of environmental
studies, Need for public awareness, Segments of environment, biodiversities:
Genetic diversity, Species diversity, Ecosystem diversity, Landscape diversity,
Causes of pollution and detrimental effects,Eco systems- Types of ecosystems,
energy flow in an ecosystem, Balanced ecosystem.

Unit 11

MethodologiesforImpactAssessment: Baselinecollectionof data,Significant
impacts, Assessment of impacts of physical, biological and socio- economic
environment, Impact prediction tools / techniques such as adhoc method,
checklist methods etc. Development of environment management plan — Post
project monitoring, EIA report and EIS, Review process.

¢
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Unit IV

Water Quality Assessment and Treatment: Water quality assessment by DO,
COD, BOD, TDS, TSS and dissolved ions determination. Hardness of water,
softening of water, Reverse osmosis, Treatment of boiler feed water by Calgon
process, lon-exchange resins and Zeolites

Unit V

DisinfectionofWaterandAdvancedWaterTreatmentTechniques:
ChemicalunitprocessesforWastewater treatment

Disinfection: Objectives, Different Types - Bleaching Powder, OzoneTreatment,
UV Irradiation, Chlorination — Types, Breakpoint chlorination, Dechlorination

Advanced treatment operations, Adsorption Isotherms, Advanced Oxidation
Process, Membrane processes, Reverse osmosis, Electro dialysis, Desalination,
Ion exchange: Removal of specific chemical contaminants as fluorides, arsenic,
nitrates, and organics.

RecommendedText Books

1.
2.

SN NI

N

10.
11.

12.

EnvironmentandEcology, GuptaK.M., UmeshPublications, Delhi,2008.
PerspectivesinEnvironmentalStudies, KaushikA, KaushikCP,NewAgelnternational Publishers,
2014.

Environmental EngineeringScience, Nazaroff W.W.,Alvarez-CohenL., WileyIndiaPvt.Ltd., 2004.
WastewaterEngineering: TreatmentandReuse, MetcalfandEddy, FourthEdition, TataMcGraw Hill.
LarryW.Canter “EnvironmentallmpactAssessment”, TataMc GrawHillCo.Singapore, 1 996.
Suresh K. Dhameja, “Environment Engineering and Management”, S.K. Kataria& Sons Delhi,
2004.

RelevantMoEF Notificationsand CPCB/GPCBActs &Rules, NewDelhi, 2006.

Whylte, Anne, V. and Ian Burlon(eds), Environmental Risk Assessment, John Wilay and

Sons, 1980.

ParesDistn. EnvironmentalLawsinIndia(Deep.Deep, Latededn.)
ThelSO14000Handbook:JosephCascio.

1S0O14004—Environmental management systems: Generalguidelines onprinciples,systems and
supporting techniques (ISO 14004: 1996 (E)).

1S0O14001: Environmentalmanagementsystems.:Specificationwithguidanceforuse(ISO 14001 :
1996b (E)). (International organization for standardization — Switzerland).

RecommendedReferenceBooks

1.

2.
3.

Raman N.S., Gajbhiye A.R., Khandeshwar S.R., Environ Impact Assessment, I K International
Publishing House Pvt. Ltd, 2014

AnjaneyuluY., EnvironmentallmpactAssessmentMethodologie, B.S. Publications, 2010
KrzysztofBarbusinski, MaciejThomasandKrzysztofFilipek, WaterandWastewater

Treatment: March 2022
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Semester 11

ElectivePapers

PaperCode:B280805T

PaperName:FoodTechnologyandAgrochemicals Credits:4

Courseoutcomes (CO):Aftercompletionofthis coursethe students willbe ableto:

Nutrientsof foodlikeProteins,carbohydrates, fats etc.

CO1
co2 Structure,sourcesand importanceof vitamins,minerals, pigmentsand flavor
in food

CO3 Causeandpreventionoffoodbornbacterial diseases

CO4 Knowledgeoffoodadditivesandfoodpreservation

CO5 Importance,classification,modeofaction,structureandpropertiesof

agrochemicals

Coursedetails:

Unit I
FoodChemistry
Introduction, Classification, Properties of sugar and polysaccharides in foods,
Proteins and amino acids, Vitamins and Minerals, Industrial application of
enzymes, Water in food, Water activity and shelf life of food, Natural food
flavours, Pigments in food and their industrial application.

Unit II
FoodMicrobiology
Food born infections and intoxications: bacterial with examples of infective and
toxic type Clostridiums, Salmonella, Staphylococcus. Govt. Regulatorypractices
and policies, FDA, ISI. Application of microbial enzymes (proteases and
lipases) in dairy industry (cheese production)

Unit 11T

fee

Food ProcessingandPreservation

Foodadditives,Contaminants,FoodPreservationmethods,Foodpackagingand
preservation methods of fruits, vegetables, cereals and grains.

oY adl?
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Unit IV

Agrochemicalsand theireffects

Introduction,Importance and general classification of agrochemicals, mode of
action, Public health issues related to agrochemicals.

Classification,Physicaland Chemical PropertiesofPesticides &Insecticides

(BHC, DDT, Parathion & from natural sources i.e neem seed etc.),
Herbicides(2, 4-dichlorophenoxyacetic acid & atrazine).

RecommendedText Books

N
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FoodMicrobiology,2"edn., Adams.

FundamentalofDairyMicrobiology,Prajapati.

MicrobiologyofFermentedFoods, Vol 1&I], BrianJ.Wood,ElsevierAppliedScience
Publication.

PrinciplesofFoodChemistry,JohnM.DeMan,Springer1976.

Introductiontofood Chemistry,RichardOwusu—Apenten, CRCPress.
ChemistryandTechnologyofAgrochemicalFormulation, Editor-A.Knowles, Springer.
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Semesterll

PaperCode:B280806P

PaperName:LabCourse 11 Credits:4

Courseoutcomes (CO):Aftercompletionofthis coursethe students willbe ableto:

CO1

CO2

CO3

CO4

CO5

Isolationofdifferentcompounds (CaffeineandLycopene)fromplants

Estimationof Casein, acidityofprovided fruit, identification of DNA,acetic
acidinvinegar

Ableto determine theacid value ofoil, argemone oilin mustard oil, non-
volatileextract ofspices,salt%incurrypowder
EnzymecatalysisusingUV-Visiblespectrophotometer,CO2determinationin
watersample
Physicalparameterdeterminationsuchasdensity,surfacetensionetc. with
thehelpofvariousequipment

Coursedetails:
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12.
13.

Isolationofcaffeinefromtealeaves.

Isolationoflycopenefromtomato.

Estimationofcaseininmilk.

Determination ofdensityofgivenliquidusing pycnometer.
Todeterminethe surfacetension ofgiven liquid bystalagmometer.
Determinationof freeCO,ingiven water.

Determination of dissolution ofgivenCapletortablet.
Todeterminetheamountof aceticacid presentinagivensampleofvinegar.

To preparecalcium stearatefrom stearic acid.

. Todeterminetheacidityof fruit provided.

. Tostudythedegradationofpolymersthroughviscositymeasurement(Ostwald

viscometer).
Todetermineenzyme catalysisusing UV-Visiblespectrophotometer.

ExtractionandidentificationofDNAfromgreenpeasandonions.




Semesterll

PaperCode:B280807R Credits

PaperName:ResearchProject/Industrial TrainingandSeminarl

Courseoutcomes (CO):After completionofthiscourse thestudents will be ableto:

COl Provide comprehensive learning platform to students where they can enhance
their employ ability skills and become job ready along with real corporate
exposure.

co2 Enhanceknowledgeinoneparticular technology.

CO3 providelearnershands on practicewithinarealjob situation.

CO4 Abilitytocommunicate efficiently.

CourseDetails:
Minimum?2-3weekstrainingatanindustryduringsummer Report to
be submitted after training.

Presentationofworkdoneandthingslearntattraininginthecomingsemester. It

includes industrial training, seminar, and project work

£
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SemesterIIl
Paper Code: B280901T

Paper Name:Extraction&ProcessingofNaturalFragrantRawMaterials&Productionof
Aroma Chemicals

CourseOutcomes(CO):
Aftercompletion ofthiscourse, students willbeable to:

o (COl:Understand theprocessand scienceofdistillation for essential oils.

« CO2:Applysolventextractiontechniquesforabsolutes,oleoresins,and
resinoids.

« CO3:Understandandimplementisolateproductionviafractionaldistillation and
crystallization.

o CO4:Performvalueadditionandrectificationofessentialoils.

o (COS5:Understandtheproduction ofsyntheticaromachemicals.

CourseContent:

Unitl:DistillationofEssential Oils

a) Scientificprinciplesofdistillation

b) Comparativeoverviewofhydro-distillation,steamdistillation,andhydro-steam
distillation

c¢) Functionalanatomyofdistillationunits

d) Maintenance,safety,andtroubleshooting

¢) Practical demonstration

Unitll: SolventExtractionTechniques

a) Principles and scienceof solvent extraction

b) Selectionofappropriatesolvents

c) Descriptionoflab andpilot-scaleextractionunits

d) Productionofconcretes, resinoids,oleoresins, andherbal extracts
e) Safetyprotocols, maintenance,and repair

f) Practical demonstration

Unit III: Isolate Production

a) Sciencebehindisolatepreparation

b) Functionofequipmentusedinfractionationandcrystallization
c¢) Productionofisolates(citral,menthol,geraniol, etc.)

d) Maintenanceandsafety

¢) Practical demonstration

UnitIV:Rectificationof Essential Qils
a) Techniques of rectification
b) Typesof fractionaldistillation and packingmaterials&c)Practical demonstration

UnitV: SyntheticAroma Chemicals
a) Typesandprocesses ofchemical transformation

b) Practicalexercises/self-labsessions i
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RecommendedTextbooks:

. E. Guenther— TheEssential Oils, Vol.I-VI
. Dr.BrianLawrence —Essential Oils2001-2004

1
2
3. Dr.Baumgarten —Organic SynthesisCollected Vol. V
4.
5
6

NolandWiley— OrganicSynthesis Collected Vol. VI

. Roger Adams—OrganicSynthesisCollectedVol.l
. Dr.H.K.Bhalla—Processing,Analysis &Applicationof EssentialOils
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Semester 111
Paper Code: B280902T

Paper Name:Fragrance&Flavour—RawMaterialsFamiliarization,Evolution&
Fundamentals of Creation

CourseQutcomes(CO):
Aftercompletion ofthiscourse, students willbeable to:

o (COl:Understand thehistoryand evolution ofperfumery.

« CO2:Classifynaturaland syntheticfragrant rawmaterials.

« (CO3:Gainfundamentalknowledgeoffragrance/flavourcreationandaccord
making.

CourseContent:

Unit I: History and Evolution

a) Historyoffragranceandflavour

b) Milestonesin the evolution of perfumery
¢) Basicstructure and types of perfumes

Unitll:Raw Material Study&Classification

a) Naturalfragrant rawmaterials

b) Syntheticfragrantraw materials

c) Classificationbyodourandvolatility

d) Odourrecognition,memorisation,and evaluation
e) Fragrance andflavourclassification

f) Noseandtonguetest

g) Practical demonstration

Unitlll: Creation&Accord Development

a) Accordbuilding and keyingredients forfloral accords

b) Familiarisationwithmodernfragrantmaterials

¢) Basictechniquesoffragrance/flavourcreation

d) Practicalexercises

e) Formulationandevaluationoffloralaccords (e.g.rose,jasmine,lilac,lilyofthe
valley, carnation, lavender)

RecommendedTextbooks: W

1. Dr.OlindoSecondini —Handbook ofPerfumers& Flavors
2. Calkin&Jellinek— Perfumery: Practice&Principles
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3. Frosch,Johanson, White —Fragrances:Beneficial&Adverse Effects
4. SteffenArctander —Perfumeand Flavor Chemicals, Vol.I-11
5. Herman—Fragrance Application:A Survival Guide
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Semester 111

Paper Code: B280903T

Paper Name:QualityAssessmentofFragrantRawMaterials

CourseOutcomes(CO):
« COl:Understandthefundamentalprinciplesandchemistryoffragrantraw
materials.
« CO2:Demonstrateknowledgeofstructureandnomenclatureofaroma
compounds.

o (CO3:Learnsamplingtechniquesand internationalqualitystandards.
« CO4:Conductanalytical evaluations usingstandard methods.
o COS:Performsystematic odourandtasteevaluations.

CourseContent:

Unitl:FundamentalsofAroma Chemistry

a) Organicchemistryoffragrant rawmaterials

b) Terpenoids:monoterpenes,sesquiterpenes,diterpenes

c) Isopreneruleandspecialisoprenerule

d) Functionalgroups:aliphatic,heterocyclic,phenolic,esters,alcohols,aldehydesetc.
e) Biosynthesis andnaturaloccurrenceandpracticals.

Unitll: Structureand Odour
a) Structure—odour correlation
b) Odourand tasteevaluationtechniques

Unitlll: Sampling&Preparation

a) Rawmaterialselectionand sampling(natural&synthetic)
b) Standardsolution preparation foranalysis

c¢) Sample handlingand storage&practical

UnitlV: AnalyticalMethods&Standards

a) Qualityevaluationparameters:Refractivelndex,SpecificGravity,OpticalRotation, pH,
solubility, acid value, ester valueetc.

b) GC,GC-MS:instrumentation basics
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c¢) Olfactoryevaluation andfragrancematching
d) Standards:ISO,BIS,Indian Pharmacopeial

RecommendedTextbooks:

LRI R W=

Dr.David G. Williams — The Chemistry of EssentialOils
B.W.Wenclawiak—Quality AssuranceinAnalytical Chemistry
SalvatoreGiamelli —AromaScience

W.E.Williams —Chemistry&Technologyof Cosmetics and Toiletries
AmparoSalvador &AlbertoChisvert —Analysisof CosmeticProducts
E. Guenther— TheEssential Oils, Vol.I-VI

P.M.Muller— Perfumes:Art, Science&Technology

Robert R. Croteau—Biochemistry ofPlant Secondary Metabolism
BureauofIndianStandards/InternationalStandardOrganisation
Guidelines/Standards.
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Semester 111
Paper Code: B280904T

Paper Name:Regulations&LicensesinFragrance,Flavour&CosmeticsProduction—
Introduction

CourseOutcomes(CO):
Aftercompletion ofthiscourse, students willbeable to:

« COl:Understandregulatoryframeworksinfragrance,flavour,andcosmetic
industries.

« CO2:Comprehendcompliance,safety,andlabelingrequirements.

« (CO3:Identifynational andinternational regulatoryauthorities.

« CO4:Understandlicenseprocurementforfragrance,flavour,andcosmetic
production.

« COS5:Learnaboutglobalbestpracticesandcertificationsystems.

CourseContent:

Unitl:RegulatoryFrameworkOverview

a) Importanceofregulations

b) Nationalregulatorybodies:FSSAILBIS,AYUSH, CDSCO

c¢) Internationalbodies:FDA(USA),EFSA (EU),IFRA, ISO,ASEAN,SCCS

Unitll: Regulatory Standards &Guidelines

a) IFRAGuidelines

b) EU&USregulationsonallergensinfragrancesandcosmetics
c) Labeling and safetyfor naturaland syntheticmaterials

d) FSSAlguidelinesforflavours

e) GRAS&FDA(USA )forfood flavours

f) FEMA, Codex

g) IndianCosmeticRules,2020

h) EURegulation (EC No. 1223/2009), ASEAN directives
1) GMPand ISO compliance

Unit III: Testing, Claims&Labeling

a) Toxicity,skinsensitization,irritation,andshelf-lifetesting
b) Claimssubstantiationandadvertisementregulations

¢) Ingredientdisclosure, INCInomenclature

d) Legaldefinitionofnatural"and"organic"

e) Packaginglawsand sustainabilitynorms

Unit IV: Licensing & Certification

a) Licensingrequirements(India&International)

b) Import/exportpermissions

c¢) Overviewofapplication and approval procedures
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RecommendedTextbooks:

NormanE. Estrin — CosmeticRegulation in a CompetitiveEnvironment

A.B.Pant, S.V.Shukla,AshishDwivedi —FragranceRegulatory Landscape
FoodLaws&Regulations (India)

Flavorings— Production, Composition, Applications, Regulations, Wiley

b e
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Semester 111
Paper Code: B280905T

Paper Name: Odour & Taste Memorization, Floral Fragrances& Basic Flavour Creation

Course Outcomes(CO):

« COl:Memorise 400fragrance and150 taste materials.

o (CO2:Understandformulationbasicsoffloralfragrancesandflavours.

« CO3:Gain insightintophysico-chemical behaviourofraw materials.
o (CO4:Conductpractical evaluation of fragranceand flavourcreations.

CourseContent:

Unitl:Familiarization&Memorization
a) Source,properties, uses,odour/taste of400 fragrantand150 flavourmaterials
b) Compatibility,doselevel, and behavior on smellingstrips with practical

Unitll:FloralFragrance&FlavourFormulation
a) Floraloil/absolutecompositionandscientific/tradenamesandavailability&
importance in different parts of worlds with respect to uses.
b) Ingredientselection&writingfragranceformulation&practicalcreationof

Practical creation of floral fragrances: rose, jasmine, lilac, lily of the valley,
carnation,violet,hyacinth,gardenia,tuberose,lavender,cyclamen,narcissus,
neroli, acacia &honeysuckleand their inter relationship during
creation/formulation,

c) Basicsofflavourformulation withexample ofrose&vanilla.

Unit III: EvaluationTechniques

a) Basicoforganolepticevaluation&itsapplicationtofragrances&flavoursso
created.

b) Statistical andsensory methods

c¢) Practical demonstration

RecommendedTextbooks:

HeathReineccius —Flavor Chemistry&Technology
JohnWright — Flavour Creation

Wiley—Common Fragrance&FlavorMaterials
Bedoukian— Perfumery&Flavoring Materials
Frey&Rousell — Natural Flavor&Fragrance

Nk W=

6. W.A. Poucher— Soap, Perfume&Cosmetics /
A~
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Semester 111
Paper Code: B280906P

Paper Name: Lab Course 11 Credits: 4

Courseoutcomes (CO):After completion of this course the students will be able to:

Co1 Extraction of Essential Oils from Lemongrass/Citronella leaves

co2 Extraction of Essential Oils from Basil leaves

CO3 Extraction of Essential Oils from Vetiver Root

CO4 Extraction of Essential Oils from Nagarmotha rhizomes

CO5 Making of Rose Water from rose petals

CO6 Making of Vetiver/Nagarmotha Hydrosol

CO7 Making of Oleoresin from Spices such as Clove/Cumin/Cardamom

CO8 Making of Resinoid from Gum Benzoin/Olibanum

CO9 Concrete from Rose/Jasmine by solvent extraction.

CO10 Solvent extraction of flower for making concrete and absolute using
Rose/Jasmine/ Marigold flowers

COl1 Production of Citral from Lemongrass via fractionation

CO12 Conversion of Geranyl Acetate to Geraniol in Palmarosa

CO13 Isolation of total Geraniol from Palmarosa oil

CO14 Value addition from Citronella Oil to citronellal, citronellol

COI15 Conversion of Citronellal to Hydroxycitronellol

CO16 Determination of Oil content using Clevenger apparatus

CcOo17 Determination of concrete/resinoid using soxhlet apparatus

CO18 Determination of specific gravity in essential oil essential oil/ fragrance
&flavour

CO19 Determination of refractive index in essential oil/ fragrance & flavour

CO20 Determination of optical rotation in essential oil/ fragrance & flavour

co21 Determination of solubility in alcohol (70/80%) of essential oil/ fragrance &
flavour
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Determination of pH in rose water/hydrosol

C0O22

CO23 Determination of acid value in essential oil/ fragrance & flavour

CO24 Determination of Saponification value in essential oil/ fragrance & flavour

CO25 Determination of Ester value in essential oil/ fragrance & flavour
Determination of Ester value after acetylation value in essential oil/ fragrance

CO26
& flavour
Determination of major component of essential oil such as

Cc0O27 . . . o
lemongrass/citronella or any other commercially important oil using Gas
Liquid Chromatography

CO28 Determination of major component of essential oil such as

lemongrass/citronella or any other commercially important oil using GC-MS
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Semester IV
Paper Code: B281001T

Paper Name:Flavourformulation&ApplicationinEnd Products
CourseQutcomes(CO):

o COl1:Memoriseflavourrawmaterialsandunderstandtheirprofilesintermsof taste
& odour.

« CO2:Formulatebasicflavour.

« CO3:Understandapplicationof flavoursin foodandconsumerproducts.

CourseContent:

Unitl:Raw MaterialMemorisation
a) Source,componentsand usesof 150flavourmaterials

Unitll:FlavourFormulation&Food Product Formulation

a) Ingredientsselection, writingformulation&practicalof15flavours:rose,vetiver,
vanilla,orange,lemon,strawberry,banana,kewra,coconut,lime,peach,peppermint,
spearmint, pineapple, chocolate.

b) Foodproductformulations:icecream,beverages,bakery,dairy,toothpasteetc.

¢) Ingredientsandflavourapplicationinfood

d) Practicaldemonstrations

21



Unitlll:EvaluationandReports
(Recommendedforassignmentsandcase-basedstudy)

RecommendedTextbooks:

1.
2.
3.
4.

Fenaroli’sHandbookofFlavor Ingredients

Wiley—Flavorings: Production,Composition,Applications, Regulations
Wiley—Common Fragrance&FlavorMaterials

Bedoukian— Perfumery&Flavoring Materials
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Semester IV

Paper Code: B281002T
Paper Name: AromaProducts(Ecofriendlyandhandcrafted):packaging.entrepreneurship
&information technology (IT) applications.

CourseOutcomes(CO):
Aftercompletion ofthiscourse, students willbeable to:

« CO1:Understandtraditionalandmodernmanufacturingtechniquesofagro
based aroma products, including attars and hydrosols.

« CO2:Applysuitablepackaging,storage,andtransportmethodsforaroma
products.

« CO3:Comprehendexportdocumentationandglobalbusinesspracticesinthe
aroma industry.

« CO4:Developentrepreneurialcapacityforestablishingaroma-based
enterprises.

« COS5: Utilize IT and Artificial Intelligence (Al) tools for innovation,
traceability,andsmartproductioninthefragranceandflavourindustry.

« CO6:Integratefragranceandflavourcreationintoproductdevelopmenttailored to
different aroma product categories.

Course Content:

Unitl: Manufacturing Techniques for Agro based/handcrafted Aroma
Products/intermediates like Hydrosol, Attar & Essential oils

a)Overview of traditionalAttarmanufacturingprocesswithpractical:

e History&Heritage ofAttarof Kannauyj

e Sciencebehind theattar manufacturing

e Basicprincipleofattar manufacturing

e Uniquenessof Degbhapkasystemfor various products.
e Deg&Bhapkarmethodforpracticalofattar,hydorosol
(rose/basil/vetiver/jasmine)&essentialoilsmanufacturing.

Unitll: Manufacturingofeco-friendly hand-crafted products
a) CrystallizationMethods:

Factorsaffectinglikecoolingrate,solubility,andimpuritiesforcrystalsizeand quality
during the crystallization processwith practical ofMentholorthymol crystal.

ke

b) Wasteto wealthproducts
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il.
1ii.
1v.

V1.

Vil.

MarketpotentialofA garbatti,Dhoopbatti, HawanSamagri.

Types ofAgarbatti, Dhoopbatti, HawanSamagri

Ingredientsand formulationofAgarbatti, Dhoopbatti, HawanSamagri.
Fragranceapplication&designing

PracticalsofAroma-based products(Rosejam (Gulkand),Gulal, Facepack,
Talcum powder,hairoiland otherproducts

How each product category requires specific fragrance/flavour — to be
developedincollaborationwithtakingaspectsofpapersoffragrance&
flavour ¢

Operationandpreventive maintenanceofequipments

UnitlIl:Packaging& Transport ofAromaProducts

a) Typesandcharacteristicsofpackagingforoils,attars,hydrosols&otheraroma
products.

b) Influenceofpackagingon shelf life,stability, and olfactoryintegrity

c¢) Packagingregulations(nationaland international)

d) Modesof transportation —air, sea,road— and legal requirements.

UnitlV:Export,Trade,Marketing& Entrepreneurship

a)

b)

c)
d)

Exportproceduresanddocumentation(DGFT,FIEO,CHEMIXL,ECI&ECG
C

Governmentschemes forMSMEsin aromaproduct forlocal&export market.
Internationaltradepracticesand strategiesfornichebranding
Definition,scopeand phasesofentrepreneurship

UnitV:IT,Al&DigitallntegrationinAroma Industry

Applicationof IT in inventory, production, and qualitycontrol
ERPsystems(SAP,Oracle, MicrosoftDynamics)for MSMEs
Supplychain models ande-commerceintegration
IntellectualPropertyRights(IPR), trademarks,Gltagging, branding
IoT applications:

SmartAgricultureand Precision Farming
Sensorsand its uses

Drone TechnologyforFarming
Real-timemonitoringofdistillation (Deg-Bhapka)
Qualitycontrolothydrosols
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« Smartpackaginganddigitaltraceability
CaseStudies:
« Smartfragrance/flavourdispensersystems
« Al-basedolfactorymappingandmarketprediction
« Digitallyoptimized Deg-Bhapka operation monitoringsystem

Recommended Textbooks&References:

1. MartinCharlesCarroll-ExportPacking: AGuidetotheMethods Employedby
Successful Shippers

Mohammed Laeequddin&VinitaSahay— Packaging forLogistics
DougBarry—A4 Basic Guide toExporting

JacquelineM.McWilliams— GreenPackagingacross Europe

Richard Willsher— Packing List

KaylaFioravanti —The Art,ScienceandBusinessof Aromatherapy
EricRies—The LeanStartup

FFDCTrainingModules—Traditional AttarProduction&Hydrosol
Manufacturing

9. Dr.H.K.Bhalla—Processing, Analysis &Applicationof EssentialOils

10. IFRA & ISOGuidelines —Standards forAromaProductSafetyand Quality

e A i
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Semester IV
Paper Code: B281003T

Paper Name: Industrial application of quality assessment, Fragrance Matching &
Quality Management Systems for Laboratories

CourseQutcomes(CO):

« (COl:Understandsignificanceofqualityassessmentforfragranceflavour
industry.

« CO2:Perform fragrancematching and sensoryevaluations.

o CO3:Implementqualitymanagementsystemsforlaboratoryaccreditation.

« CO4: Applytheoreticalknowledgeinpracticalandcase-basedsettings.

o (COS5:UnderstandvariationinBIS/ISOspecificationinindustrialsampleof
fragrant raw material.

CourseContent:

Unitl: Basics about BIS & ISOstandards
a) KnowingBIS&ISOof25commerciallyimportantnaturalfragrantraw
material.
b) KnowingBIS&ISO of allaromachemicalsasavailable

Unitll:Industrialapplicationofphysio-chemicaltest&instrumentationanalysis in
fragrance & flavor industry.
a) Significanceof physical testingmethod with case study
b) Significanceofchemicaltestingmethod withcase study
c) SignificanceofinstrumentaltestingsuchasGC,GC-MSforstandardization&
purity with few case studies.

Unitlll:Fragrance,Flavourmatchingusing GC,GC-MS
a) Understandingformulation intermsofGC &GC-MSanalysis

b) Writing formulations
¢) Sensoryevaluationofformulation
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Unit IV: Fragrance& Flavour Matching
a) Olfactoryevaluationandmatchingtechniques
b) Utilizationof GC,GC-Olfactometer&GC-MSfor analysisand matching

UnitV:QualitySystems (QMS)

a) ISO/IEC17025:2017, GoodLaboratoryPractices
b) SOPs and QMS manual preparation

¢) Internal QCand proficiencytesting

d) Audits:internal, NABLaccreditation

e Instrumentalanalysisofa commercialsample&SOP drafting
e Fragrancematchingexercise

RecommendedTextbooks:

1.
2.
3.
4.
3.
6.
7.
8.
9.

Pavia,Lampman,Kriz&Vyvyan—IntroductiontoSpectroscopy
Skoog,Holler &Crouch — Principles of Instrumental Analysis
Willard,Merritt, Dean—InstrumentalMethodsofAnalysis
ISO/IEC17025:2017—Accreditation Standard

WHO —Quality Management System:LaboratoryModel
D.G.Watson—PharmaceuticalAnalysis

Jellinek,J.S. — PerfumeScience: The Essence of Odor
Poucher’sPerfumes, CosmeticsandSoaps(Vol.1&II)
Calkin&Jellinek— Perfumery. Practiceand Principles
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Semester IV
Paper Code: B281004T

Paper Name: Industrial Exposure, Field Visits, and Entrepreneurial Insights

Objective:
To provide students with real-time exposure to industrial practices, production

processes,packagingtechniques,andentrepreneurialjourneys,enhancingtheirpractical
understanding of the aroma, allied, and ancillary sectors.

ExpectedOutcomes:

« Understandingofend-to-endproductdevelopmentfromrawmaterialtomarket.
« Enhancedknowledgeofinfrastructureand challengesacrossalliedindustries.
« Practicalexposuretobusinessenvironmentsandinnovationinaroma&pack
aging
« Improvedconfidenceforentrepreneurial pursuits.
*

N

9
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Topicsand Activities:

1. CommercialFarmVisits:

o Exposuretocultivationpracticesofaromatic andmedicinalplants.
o Understandingsustainableharvesting,distillation,andpost-harvest
processes.
o Interactionwithfarmersandagri-entrepreneurs.
2. IndustrialVisits(04):
o Aroma/EssentialOil/AttarManufacturing Unit:
Real-worldunderstandingofDeg-Bhapkadistillation/steamand blending
o Leatherbottlemakingcraft:
Insightintoprocessingcrafting.
o Bottle/Drum/Can/ContainerManufacturingUnit:
Visit ofBottle/Drum/Can/ContainerManufacturingunit.
3. Exhibition/SeminarParticipation:
o Attendanceinnational/internationalfragranceandflavourexhibitionsor
seminars.
o Interactionwithindustryexperts,researchers,andtechnology
developers.
o Documentation and report submission of keylearnings.
4. EntrepreneurialExperienceSharing:
o Lecturesbysuccessfulentrepreneursfromthearoma,cosmetics,or
packaging sectors.
o Focusonchallengesfaced,strategiesadopted, andlessonslearned.
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5. SuccessStories Documentation:
o StudyandpresentationofatleasttwosuccessfulMSMEs/startups
related to aroma/agro-processing/packaging.
o Identificationoffactorsbehindtheirgrowthand sustainability.

v 'L
/A);h “\\} \\\'\'0

6. Visitto Supporting Institutions&Marketplaces:
o ExposuretoinstitutionssuchasMSME-DILFFDC,CIMAP.IITR.
NBRI.LKVIC, CAP Dehradun , IHBT Palamapur and SIDBI.
o Visittorawmaterialmarkets,fragrancestores,orindustrialclustersfor
practical insights into supply chains.
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Semester IV

Paper Code: B281005R

Paper Name:Dissertation on Production of Fragrant RawMaterials/Fragrance/Flavour
Creation

CourseOutcomes(CO):

« Gainin-depthresearchexperienceinfragrance,flavour,orrawmaterial
production.

« Applyacademic knowledgeto real-world industrial or lab-basedchallenges.

« Developastrongfoundationinexperimentaldesign,dataanalysis,andreport
writing.

Details:

Eachstudentwill beassigned atopicbasedontheirinterestandfacultyguidance.They are
expected to:

« Conductliteraturereview andbackgroundresearch
« Design experimentsorpracticalformulation

« Performlab/fieldwork (whereapplicable)

« Analyzedata anddraw conclusions

« Prepare adetaileddissertationreport

» Presentfindings forevaluation
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Semester IV
PaperCode: B281006P

Paper Name: Lab Course IV Credits:4

Course outcomes (CO): After completion of this course the students will be able to:

CO1 Creation of Rose Fragrance

co2 Creation of Jasmine Fragrance

CO3 Creation of Marigold Fragrance

CO4 Creation of Lavender Fragrance

CO5 Creation of Lilly of the Valley Fragrance

CO6 Creation of Lilac Fragrance

CO7 Creation of Carnation Fragrance
COS8 Creation of Rose Flavour

CO9 Creation of Vanilla Flavour

CO10 Creation of Banana Flavour

COl11 Creation of Coconut Flavour

Co12 Creation of Kewra Flavour

CO13 Creation of Aroma Products
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