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SU/BOS/Science/ q_j_ Date: 15 /11/ 2022

To,
The Principal,

All Affiliated Concerned Science Colleges/Institutions
Shivaji University, Kolhapur.

Subject :- Regarding syllabi of M.Sc. & B. Sc. Part- I (NEP-2020) degree

programme under the Faculty of Science and Technology as per National Education
Policy 2020 .

Sir/Madam,

With reference to the subject mentioned above, I am directed to inform you that the
university authorities have accepted and granted approval to the syllabi and Nature of question

paper of M.Sc. & B. Sc. Part -I under the Faculty of Science and Technology as per
National Education Policy 2020 .

Sr.No. | Faculty of Science and Programme/ Course

Technology
1 Chemistry and Chemical | M.Sc. Part-I Alcohol Technology (Entire)
Engineering M.Sc. Part-I Sugar Technology (Entire)

M.Sc. Part-I, AGPM,
B.Sc. Part-1 Sugar Technology  (Entire)

This syllabi and nature of question paper shall be implemented from the Academic Year
2022-2023 onwards. A soft copy containing the syllabus is attached herewith and it is also
available on university website www.unishivaji.ac.in (students Online Syllabus)

You are, therefore, requested to bring this to the notice of all students and teachers
concerned.

Thanking you,
Yours faithfully,
—>.
Dy Registrar
Copy to:

1 | The Dean, Faculty of Science & Technology 7 | Appointment Section

2 | Director, Board of Examinations and Evaluation 8 | P.G.Seminar Section

3 | The Chairman, Respective Board of Studies 9 | Computer Centre (LT.)
4 | B.Sc. Exam 10 | Affiliation Section (U.G.)
5 | Eligibility Section 11 | Affiliation Section (P.G.)
6 | O.E. I Section 12 | P.G.Admission Section

D:\R V M\VJan, 2019\MC Item, 2019\Syllabus Covering letter 2020-22.doc 84



SHIVAJIUNIVERSITYKOLHAPUR

CHOICE BASED CREDIT SYSTEM
Syllabus

for
M.Sc.Part-I
AlcoholTechnology(Entire)
(UnderFacultyofScience&Technology)

AS PER NEP - 2020
(TobeimplementedfromAcademicYear2022 - 23)



M.Sc.ProgrammeStructure(CBCS Pattern)(2022-23) M.Sc. Part -1

SEMESTER-I(Duration-SixMonth)

Sr. CourseCo TeachingScheme ExaminationScheme
No. de TheoryandPractical UniversityAssessment(UA) Internal Assessment(l1A)and
Practical
Lectures Hours Credit Maximum Minimum | Exam.Hours Maximum | Minimum Exam.
(Perweek) (Perweek) Marks Marks Marks Marks Hours
CGPA 11 CC-101 4 4 4 80 32 3 20 8 1
2 CC-102 4 4 4 80 32 3 20 8 1
3 CC-103 4 4 4 80 32 3 20 8 1
4 CC-104 4 4 4 80 32 3 20 8 1
5 CCPR-105 16 16 8 -- -- -- 200 80 *
Total(A) - - 24 320 - - 280 - -
Non-CGPA [I | AEC 2 2 2 -- - - 20 8 |1
SEMESTER-II(Duration-SixMonth)
CGPA 11 CC-201 4 4 4 80 32 3 20 8 1
2 CC-202 4 4 4 80 32 3 20 8 1
3 CC-203 4 4 4 80 32 3 20 8 1
4 CC-204 4 4 4 80 32 3 20 8 1
5 CCPR-205 16 16 8 -- -- - 200 80 *
Total(B) - - 24 320 - - 280 - -
Non-CGPA I [ SEC 2 2 2 -- -- - 20 8 |1
Total(A+B) 48 640 -- - 560 - -
e Studentcontacthoursperweek:32Hours(Min.) e TotalMarksforM.Sc.-l ~ :1200
e Theory and Practical:60MinutesEach e TotalCreditsforM.Sc.-| (Semesterl&I1):48
Lectures
e CC-CoreCourse e PracticalExaminationisannual.
e CCPR-CoreCoursePractical e ExaminationforCCPR-105shallbebasedonSemesterlPracticals.
e AEC-MandatoryNon- e ExaminationforCCPR-205shallbebasedonSemesterlIPracticals.
CGPAcompulsoryAbilityEnhancementCourse e “*DurationofPracticalExaminationasperrespectiveBOSguidelines
e SEC-Mandatory Non-CGPA compulsory Skill Enhancement| ® SeparatepassingismandatoryforTheory,InternalandPracticalEx

Course

amination




TotalCreditsforM.Sc.Program:96

TotalMarksforM.Sc.Program: 2400

I. CGPAcourse:

1.
2.
3.
4.

Thereshallbel4CoreCourses(CC)perprogram.

Thereshallbe  02DisciplineSpecificElective(DSE)coursesofO8creditsperprogram.
Thereshallbe04CoreCourseSpecialization(CCS)coursesofl6creditsperprogram.
TotalcreditsforCGPAcoursesshallbeof96creditsperprogram.

Il. MandatoryNon-CGPACourses:

1.

2.

Thereshallbe02MandatoryNon-
CGPAcompulsoryAbilityEnhancementCourses(AEC)of02creditseachperprogram.
ThereshallbeO1MandatoryNon-CGPA
compulsorySkillEnhancementCourse(SEC)of02creditsperprogram.
ThereshallbeoneElectiveCourse(EC)(SWAYAM/MOOC).Thecreditsofthiscours
eshallbeasspecifiedonSWAY AM/MOOCportal.

ThereshallbeoneGenericElective(GE)courseof02creditsperprogram.Eachstudenth
astotakeGenericElectivefromthe department other
thanparentdepartment.

ThetotalcreditsforNon-
CGPAcourseshallbeof08credits+2to4credits,asspecifiedonth
eSWAYAM/MOOCportal.
Thecreditsassignedtothecourseandtheprogramshallhavenorelationwiththework-
loadoftheteacher.




M.Sc.I(AlcoholTechnology),Semester-I

(AlcoholTechnology-1,Microbiology,Bio-Chemistry, AppliedChemistry)

Coursecode PaperNo. Titleofcourse
CC-101 | AT.1.1 AlcoholTechnology-I Allcoursesarec
CGPA | CC-102 I AT.1.2 Microbiology ompulsory.
CC-103 Il AT.1.3 |Bio-Chemistry
CC-104 v AT.1.4 AppliedChemistry
CCPR-105 ATP.1 AlcoholTechnologyPractical-I
Non- AEC-106
CGPA

M.Sc.I(AlcoholTechnology),Semester-11

(AlcoholTechnology-11,AppliedMicrobiology, IndustrialFermentation—

I,AppliedProcessinstrumentation)

Coursecode PaperNo. Titleofcourse
CC-201 \Y/ AT.2.1 AlcoholTechnology-II Allcoursesarec
CC-202 Vi AT.2.2 AppliedMicrobiology ompulsory.
CGPA | CC-203 Vil AT.2.3 IndustrialFermentation-|
CC-204 VI AT.2.4  |AppliedProcessinstrumentation
CCPR-205 ATP.2  |AlcoholTechnologyPractical-11
Non- SEC-206
CGPA




ShivajiUniversity,Kolhapur
SyllabusFor

MasterofScience I(Alcoholtechnology)

1.Title:M.Sc.Alcohol Technology
M.Sc.Partlsyllabus.

2Yearof implementation:
SyllabuswillbeapplicablefromJune2022
3. Preamble/Introduction

India is fourth largest Producer of alcohol in the world. It is also the leading
producerof alcohol in the South-East Asian region with about 65% of the share. In
India alcoholis largelyproduced

1) intheform ofRectified spritfor industrialapplication

2) in the form of ENA for portableliquorand

3) in the formof fuelethanol forblendingwithpetrol.

Now Govt. of India looking ethanol as renewable energy and national biofuels
policiesenvisages the blending of alcohol 10% to petrol by 2020 which will force to
producealcohol for fuel ethanol for blending. Existing production of alcohol is about
2500million liter per annum, out that 1800 million liter is consumed in portable liquor
andindustrial sector. Therefore net availability of ethanol for bleeding is 700 million
lire’sper annum, however at current rate of petrol consumption Ethanol requirement for
5%doping is 1100 million liters and for 10% blending 2200 million liters per annum.
Assuch there will be huge demand of alcohol for ethanol production, it may be noted
thatindustriesneedalcohol technologist and scientist.
InIndiathereisnoprovisionfortheBachelorandMasterdegreesinAlcoholTechnology.Rece
ntlyMaharashtragovt.permittedtostartsuchacareerorientedcoursesunderscience&Techno
logyfaculty,accordinglywearerunningB.Sc.(SugarTechnology)coursesincelastfiveacade
micyears.DuetogrowingdemandfromindustrieswestartedM.Sc.(AlcoholTechnology).

4.Generalobjectsofthecourse:
TheobjectivesoftheM.Sc.(alcoholTechnology)courseshallbe asfollows:-
1) Todevelopthe humanresourcein Alcoholtechnologysector.

2) Tocreatethepeoplewhowillteachthescienceofalcoholtechnology,thiswillbealsohelpfu
Ifor the promotion ofResearch inthisfield.

3) Tocreateself-
employmentopportunitiesinalcoholandalliedindustriesformodestlytrained and self-
trainedhuman resourcesofthecountry.
4) TodeveloptheskillsrequiredinATandalcoholmanagementfields.
5) Todevelopproficiencies andskillsforbecomingscientist,technicians inATsector.
6) Todeveloptheexpertisefortheinnovationofdifferentskillsanditsimplementationin
alcohol and allied industries.
7) Toexplorethe differenttechniques inAlcohol technologysector.
5)Duration:-
ThedurationofM.Sc.(Alcoholtechnology)courseshallbeoftwoyears.
6) Patternforexamination
Semesterpattern,theorypaperandpracticalatendofeachsemester.
7) Feestructure.-
Decidedbycompetent authorityof university/SSS
8) Implementationoffeestructure:-
In case of
revisionoffeestructure,thisrevisionwillbeimplementedinphasewiseman
ner



9) Eligibilityofadmission

B.Sc.(SugarTechnology)

B.Sc.(Biotechnology/Biotechnology(Entire)/Bio-
Chemistry/Chemistry/FoodTechnology/Microbiology/Zoology/Botany/Win
eTechnology)

B.Tech.(Biotechnology/Food/Chemicaltechnology)
B.Sc.(Agriculture/Agricultural-Biotechnology)
PostGraduateDiplomainindustrialFermentationand AlcoholTechnology
B.E.Biotechnology/Chemicalengineering/Instrumentation

B.Sc Agriculture

10) Mediumof instruction:

ThemediumofinstructionshallbeinEnglish

11) TeachersQualification:

e B.Sc.DIFT e M.Sc. (Botany

e M.Sc. (Microbiology NET/SET)&orPh. D.)
withNET/SET&or Ph.D.) e BE/B.Tech.

e M.Sc.(BiotechnologywithNET IME/M.Tech.(ChemicalE
/SET &or Ph.D.) ngineering)

e M.Sc. e ANSI/AVSI(Eng.)
(Alcoholtechnologywith e BE/ME/M.Tech.(Instrument

NET/SET& or Ph. D.)

M.Sc.

(ChemistrywithNET/SET&orP
h.D.)

12) Structureof-course:

M.Sc. I(Alcohol Technology),(Theory— 4papers, Practicals:2)

ation/Electronics)

e BE/ME(Mechanical)

Semester—1:Theory

Sr.No. Theory—CoreSubjects Code Credits Marks

1 AlcoholTechnology-I AT.1.1 4 100

2 Microbiology-I AT.1.2 4 100

3 Bio-Chemistry AT.1.3 4 100

4 AppliedChemistry AT.1.4 4 100

5 Total 16 400

Practicals

Sr.no Practical-Subject Code Credits Marks

1 AlcoholTechnology-I ATP1.1 4 100

2 MicrobiologyPractical-1 ATP.1.2 4 100

Total 24 600
M.Sc.l (AlcoholTechnology)(Theory—4 papers,Practicals:2)
Semester—Il:Theory

Sr. No. | Theory—-CoreSubjects Code Credits Marks

1 AlcoholTechnology-II AT.2.1 4 100

2 Applied Microbiology AT.2.2 4 100

3 IndustrialFermentation-I AT.2.3 4 100

4 AppliedProcessinstrumentation AT.2.4 4 100

5 Total 16 400

Practicals

Sr.no Practical-Subject Code Credits Marks

1 AlcoholTechnology-II ATP.2.1| 4 100

2 AppliedMicrobiologyPractical-11 ATP.22 | 4 100
Total 24 600




13) SchemeofteachingandExamination
The scheme of teaching and examination should be given as applicable to the course
/paperconcerned.

A) Teaching
Teaching consists of lectures followed by term work and practicals. There are 4
papersof 100 marks at end of each semester and 2 practicals of 100 marks at end of
eachsemester.

B) Examination.
* Thesemesterexaminationwillbeconductedattheendofeachtermfortheoryandpracticals.
» Theorypaperwillbeof80markseachand20marksforinternalevaluationtestconductedinth
emidoftheterm.
* Practical’swillbeof80marksand20marksreservedforpresentationofpracticallogbook.
« Questionpaperswillbesetintheviewoftheentiresyllabusandpreferablycoveringeachunit
ofthesyllabus.

14Standardofpassing
AsperrulesandregulationofM.Sc.course.

15) Nature of question paper and scheme of
markingTheoryquestionpaper
(Maximummarks — 80) TotalNo.ofquestion—7

Allquestionsareofequalmarks.
Outofthesesevenguestionsfivequestionsaretobeattempted.

e QuestionNo.liscompulsoryandobjectiveTotalno.ofbits—16, Totalmarks—
16(whichcovermultiplechoices, fillintheblanks,definition,trueorfalse).

e Thesequestionswill beansweredalongwith
otherquestionsinthesameanswerbook.

e Remaining6questionsaredividedintotwosections,namelysection—
landsection—II.

e Fourquestionsaretobeattemptedfromthesetwosectionssuchthatnotmorethant
woquestionsfromanyofthesection.

e Bothsectionsaretobewritteninthesameanswerbook.



16.EquivalenceinAccordancewith titlesandcontentsofthepapers
M.Sc.AlcoholTechnologySemester|
(AlcoholTechnology-1,Microbiology,Biochemistry, AppliedChemistry)

OldCoreCourse(2020) NewCoreCourse(2022)

AppliedChemistry(AT.1.4) AppliedChemistry(AT.1.4)
Biochemistry(AT.1.3) Biochemistry(AT.1.3)

AlcoholTechnology-1(AT.1.1) | AlcoholTechnology-1(AT.1.1)

Microbiology(AT.1.2) Microbiology(AT.1.2)

Practicalcourses:

AlcoholTechnology-1(AT) AlcoholTechnology-1(ATP.1.1)
Microbiology-1(MC) Microbiology-I1(ATP.1.2)

M.Sc.AlcoholTechnologySemesterll
(AlcoholTechnology-11,AppliedMicrobiology, IndustrialFermentation—
I,AppliedProcessInstrumentation)

Old CoreCourse(2020) NewCoreCourse(2022)

AppliedProcessinstrumentation( | AppliedProcessinstrumentation(AT.2.4)
AT.2.4)

IndustrialFermentation-1(AT.2.3) | IndustrialFermentation-1(AT.2.3)

AlcoholTechnology-11(AT.2.1) | AlcoholTechnology-11(AT.2.1)

AppliedMicrobiology(AT.2.2) AppliedMicrobiology(AT.2.2)

Practicalcourses
AlcoholTechnology-11(AT-II) AlcoholTechnology-11(ATP.2.1)

Microbiology-1I(MC-II) Microbiology-11(ATP.2.2)




17) Specialinstructionifany
Not applicable at the first
stageSuggestions: Afterimplementation
NOTE:

i) Thedetailsoffieldwork,seminar,groupdiscussionandoralexaminationbegiven
wherevernecessary.

ii) General/Specificinstructionsforlaboratorysafetyshouldbegivenwherevernecessary

18) Otherfeature

Intakecapacity:50
19)Laboratorysafetyequipments:

Part:1 PersonalPrecautions:

«  AllpersonsmustwearsafetyGogglesatalltimes.

«  Mustwear LabAprons/LabJacketandpropershoes.

- Exceptinemergency,over—hurried activitiesisforbidden.

- Fumecupboardmustbeusedwhenevernecessary.

- Eating,DrinkingandSmokinginthelaboratoriesstrictlyforbidden.
Part:11:UseofSafetyandEmergencyEquipments:

«  First-aidKits

«  SandBucket

«  Fireextinguishers(drychemicalandcarbondioxideextinguishers)

«  ChemicalStoragecabinetwithproperventilation

. MaterialSafetyDatasheets.

. ManagementofLocalexhaust system&fumehoods.

«  Signinregisterifusinginstruments.



M.Sc.I(AlcoholTechnology) Semester-
IPaper:1,AlcoholTechnology-1(CodeAT.1.1) MaxMarks:100

Unitl.IntroductionofAlcoholicbeverages ) (15)
HistoryanddevelopmentofAlcoholicBeverages
Overviewoffermentationandmicroorganisms:-Yeast,Lacticacidbacteria,MoldsandSpoilage.
Alcoholometry:

Proofspirit,(BritishandUSA)overproof,underproof,specificgravityofalcoholstrengthofalcoh
olintermsofconcentration—relatedexamplesandsolution

Unit2.BasicsconceptsrelatedtoAlcoholTechnology
(15)M
olasses, Total reducingsugar, Fermentable/Unfermentable sugar,Residual
sugar,Wort,Brix,Specificgravity,Distillation, Industrialalcohol,Proofsprit,Strengthofsprit,
Reflux,Reductionofspirit,Blendingofspirit,\Vaporization,Saccharification,Scaling,
Scrubber,Starch,Sucrose,Rectification,Gelatinization,liquefaction,Reboiler, DDGS,DWG
S,Spentwash,ZL Dsystemsetc.

Unit3.Molasses:Major RawmaterialusedinAlcoholicFermentations

(15)M
olasses: Definition, Different sources of molasses; Sugar cane molasses
production,Characteristicsandusesofmolasses:Molassesforproductionofalcohol, yeast,acet
one,glycerin,cattlefeed-(process),Compositionofmolasses,F/Nratio,Gradesofmolasses,
FactorAffectingcompositionofmolasses,storageofmolasses,
Pre-
clarificationofmolasses,effectofvariouscomponentsofmolassesonalcoholicfermentation,con
trolofadverseeffectofcompositionofmolasses.

Unit4.Detailsof AlcoholicFermentationfromCaneMolasses
(15)Process of Batch fermentation, factor influencing
efficiency of
fermentation,characteristicsofBatchFermentationProcess,Controloverfermentati
onoperation,contaminationcontrol,designandmaterialofconstructionoffermenters, maintena
nceof
fermenter and operational conditions on plant scale, flowsheet of Batch
Fermentationprocess, Efficiency of Fermentation andAttenuation data calculations —
Related examplesandsolutions.
Preventionoflossesofalcoholduringfermentation,post-
fermentationpractices/scrubbingetc.Postclarificationoffermentedwash;advantagesanddisa
dvantages.

ReferenceBooks:

1. TheAlcoholTextBook- Lyons &Kelsall

2. Alcoholometry-SatyanarayanaRao

3. Hand BookofFermentation&Distillation-A.C.Chatterjee

10



4. Distillation-H.C.Barron.
5. Technicalexcisemanual-ExciseDept.,Govt.of India.
6. By-products ofSugarIndustry-Patur

11



M.Sc.I(AlcoholTechnology) Semester-
IPaper:11, Microbiology(CodeAT.1.2) MaxMarks:100

Unitl:HistoryandScopeof Microbiology [15]
a) Historicaldevelopmentsofmicrobiologyandscopeofmicrobiology.
Importantcontribution

b) Briefaccountoforganizationandclassificationofmicroorganisms.Differencesbetweenpr
okaryoticandeukaryoticcell

c) Overviewofbacterialcellstructure(size,shape,arrangementmembrane,cellwall,cytoplas
micinclusions,mesosomes,flagellaandmotility,slime,capsule,pile,chemotaxis,endospore)

e)Distributionofmicroorganisminnatureandtheirbeneficialandharmfuleffects

Unit2:MicroscopyandStaining [15]

Principles and Applications of Microscopy: (i) Compound microscope (ii)
fluorescenceand(iii)immunefluorescencemicroscopy,a)imageformation,b)Raydiagram,c)s
pecial feature, d) magnification e) numerical aperture, f) resolving power, Q)
workingdistance Introduction to bright field microscopy, dark field microscopy, phase
contrastandelectron(transmissionandscanning) microscopy

StainingofMicroorganisms

i) Definitionofdyeandstain,classificationofstain—acidic,basic andneutralstains

if) Principal,Procedure,mechanismandapplicationofstainingprocedure:

1) Simplestaining,2)negativestaining,3)differentialstaining: Gramstainingandacidfaststain
ing

4) Specialstainingmethods-
cellwall(Chancesmethod),capsule(Manevalsmethod),Endosporestaining

Unit3:MicrobialNutrition andPureCultureTechniques [15]
A) MicrobialNutrition

a) ModernconceptsofMicrobialnutrition,nutritionalcategoriesofmicroorganism,transpor
t of nutrients to the cell (osmosis, facilitated diffusion, passivetransportactivetransport.

b) MicrobialCulturemedia-Definition,mediacomponents(water,variousC&Nsources,
minerals, chelators, growth factors, precursor,
inducers,inhibitorsantifoamingagents,buffers)Commoncomponentsofmedia&theirfunctio
n—peptoneyeast

12



extract,vitamin,NaCl,agaretc.
Mediaformulation&optimization,Sterilizationofmedia(filtrationandautoclaving)Ex.ofco
mmonlyusedcarbonandnitrogenoussources, factorsinfluencingtheirchoices

¢) ClassificationofMicrobialCultureMedia

Livingmedia,non-livingmedia—
i)Naturalit)Syntheticiii)Semisyntheticiv)Diffencetialv)Enrichedvi)
Selectivevii)Enrichment

B) PureCultureTechniques
Pureculturedefinitionanditsimportance,Methodsforisolationofpureculturei)Strea
kplateii)Pourplateiii)Spreadplate

C) Maintainersofpureculture

UNIT4:Yeast Microbiology [15]

A) Definition, yeast morphology and taxonomy, comparison with other microorganisms,
yeastcellstructureandfunctionsofvariouscellularcomponentsofyeast.

B) Nutritionalrequirementsofyeast,Factors(PhysicalRequirements) ThatShouldBeConsidered
Regarding  Yeast  Nutrition;yeast —growth  curve and  measurement  of
growth;factoraffectinggrowth,phasesofyeastgrowth,determinationofcellmass,cellnumber,ge
nerationtimeetc., Timingsfornutrientadditionduringalcoholicfermentations

C) Yeastreproduction,Saccharomycescerevisiaelife cycle;mechanismofbudding

RecommendedBooks:

1. GeneralMicrobiology,IVVedn.-Stanier,Adelbergandingraham, MacMillanPress.
2. GeneralMicrobiology-Plezar, TataMcGrawHillPub.Co.Ltd.,NewDelhi.

3. Prescott’sMicrobiology V edn.- Prescott
2002.4.Bergey’sManualofSystematicBacteriology, Spri

nger.

5.Foundationsin Microbiology-TalaroandChess,McGraw Hill.

13



M.Sc.I(AlcoholTechnology) Semester-
IPaper:I11l, Bio-Chemistry(CodeAT.1.3) MaxMarks:100

Unitl.A.Biochemistryof LivingCells: (15)
Introduction of living world, five kingdom classification, Cell, Modern Cell theory,
Celltypes, Significance of biochemistry to the living systems. Introduction to
biomoleculesandcellularpool,IntroductiontoMetabolism

B.Moleculeof Life:Water
Importance of water in living systems, Properties of water, Weak Interactions in
AqueousSystems, lonization of Water, Weak Acids, and Weak Bases (alkalinity and
acidity ofwater), Types of water based on hardness, causes and sources of
hardness,BufferingagainstpHChangesinBiologicalSystems,WaterasaReactant

Unit2.BiochemistryofCarbohydrates (15)
Carbohydrates:Definition,functionsandtheirimportanceinthelivingsystems,Class
ificationofCarbohydrates:

a. Monosaccharides:

Classification,propertiesandreactionsofmonosaccharidestakingglucoseasanexample, Inter-
conversionsofmonosaccharides,Configurationsofaldopentoses&aldohexoses,Epimers&ep
imerisation, mutarotation, Cyclic structures of glucose, fructose
(pyranose&furanoseforms).

b. Disaccharides:

Classification, nomenclature and general detailed study of the structure and functions
ofmaltose,cellobiose, lactose,sucrose,melibiose&trehalose

c. OligosaccharidesandPolysaccharides:

Classification,Occurrence,detailed study of the structures and their uses with
examples.(Raffinose,Cellulose,Starch,GlucogenandDextran)

d. OverviewoftheMetabolismofCarbohydrates

Includingglycolysis,HMPpathway,glyoxalatecycle, TCAcycle,Entner-
Duodoroffpathway,gluconeogenesis

ReducingandNon-reducingsugars
QualitativeandQuantitativeestimationofCarbohydrates;

Unit3.Biochemistryof Proteinsand AminoAcids (15)

a. Proteins:
Classificationofproteins,functionsofproteins,Biologicalimportance, Commonpropertiesofpr
oteins,colourreactionsofproteins,Methodsforproteinlsolation,

14



purificationandquantification
Structureofproteins:Primary,Secondary, Tertiary, Quaternary

b. AminoAcids:
Outlineofstructureofcommonaminoacidspresentinproteins,classification,theirpropertiesan
dchemical reactions,Maillardreaction
Metabolismofaminoacids: Transamination,deaminationanddecarboxylationofaminoacids,
Compositionofcanejuiceandmolasseswithspecialreferencetocarbohydrates,proteinsandami
noacids

c. Enzymes—
General Properties, Mechanism of enzyme catalyzed reaction, nomenclature and types
ofenzymes. Introduction to enzyme kinetics: outline of enzyme Kkinetics, competitive,
non-competitiveanduncompetitiveinhibition.

Unit4.Biochemistryof Lipids,NucleicAcidsandVitamins (15)
a. Lipids:
Outlineofstructureandfunctionsoffattyacids, Typesoffattyacidsandtheirimportance;Classifi
cationoflipids:-simple,complex,derivedlipids-
structure&example;phospholipids,glycolipids&steroids-structure,composition.
b. DNA
The genetic material, DNA its organization, Outline of structure,Nucleoside,
nucleotide:definition and structure, Watson Crick model of DNA structure, RNA &
DNA,
OverviewofCentralDogmaoflife;DNAReplication,transcriptionandtranslationprocess.
Introduction to Chromosomes and the concept of Gene: Chromosomes: Structure
andshapesofmetaphasechromosomeshistone,NucleosomeandpackingofDNAintochromoso
me.
c. Vitamins:
Classification,types,sources,structure,function&coenzymefunctionofvitamins.

ReferenceBooks
1. TextBookofBiochemistry-WestandTodd, TheMacmillanCo.Newyork
2. AdvancedOrganicChemistry- Behel&Behel,S.Chand&Co. Ltd,NewDelhi
3. OrganicChemistry-Morrison&Byot,Pearson
4. PrinciplesofBiochemistry-Lehninger,C.B.S.Publishers,Delhi

15



M.Sc.I(AlcoholTechnology) Semester-
IPaper:1V,AppliedChemistry(Code AT.1.4) MaxMarks:100

Unitl:BasicconceptofChemistry [15]

Normality,Molarity,Molality,Molefraction,ppm,ppb,ppt,weightfraction,Equivalentwei
ght andnumericalsbasedonit

AcidsandBases: Arrheniusconcept,Protontransfertheory,Lewisconcept,Dissociation of
weak acid, the pH Scale, pH measurement using Hydrogen electrode,Glass electrode,
Buffer mixture of weak acid and its salts. Calculation of pH values ofbuffer mixtures.
Opticallsomerism:Definition,Causeofopticalactivityandchirality,andR/Sconfiguration.
Enantiomers, Diastereomers, Racemic modification and
Mesoisomers,ResolutionofRacemicmodifications

Unit2:FundamentalsofOrganic ReactionMechanism [15]

— [

— —

Introduction,Meaningofreactionmechanism,curvedarrownotation,
Natureof covalentbondFission, TypesofReagents,
Types andsubtypesoforganicreaction,

Reactivelntermediates—
carbonation,CarbanionCarbonfreeradicalsCarbene,Arynes,Nitrates.

Unit3:Alcohols [15]

Introduction,Nomenclature,  Classification, Methods of preparation, General
propertiesandchemicalreactionsofalcohols

Typesof alcohol-

[ — [ —

Monohydricalcohol-Types,Structureanduses.

Dihydric alcohols — Nomenclature, methods of formation of Ethylene glycol —
fromethylene, ethylene dibromide& ethylene oxide, physical & Chemical reactions
ofethylene glycol, Reaction with hydrogen halide; Oxidation tetra acetate, HIO4
&Nitricacid.

Usesofethyleneglycol

Trihydric alcohol - Nomenclature, methods of formation of glycerol — from fats
&oilssynthesisfromelementscarbon&hydrogen.Physicalproperties.

Chemical reaction of glycerol — reaction with electro positive metals, reaction
withhydrogen halides (HCL & HI ) reactions with concentric nitric acid in presence
ofconcentricsulphuricacid.Reactionswithpotassiumhydrogensulphate.

Usesofglycerol.

16



1 Distinctionbetweenethylandmethylalcohol,amylalcoholanditsisomers,Alcoholsoffusel
oil,Preparationofanhydrousalcoholbyazeotropicdistillation

Industrialproductionofethylalcoholfrompetroleumgases,
Chemicalsderivedfromethylalcohol,Gasohol,

Detail study of reactions involved, manufacturing process, uses, list of manufacturers-
Acetaldehyde, Acetic acid, Acetic Anahydride, Butanol, Ethyl acetate, Butyl
acetate,acetone,Ethylether,Diethyloxalate.

| — | —

Unit4:ChromatographicMethod [15]
7 Introduction,Classificationofchromatographicmethod,introductionofthetermsusedinch
romatography

1 PrinciplemethodsandapplicationsofPaperchromatography, TLC,HPLC,GC.
Usesofchromatographyinalcoholindustry.

Basic concepts of measurement of electrical conductivity and its relation with ions
insolution.

1 Strong and weak electrolyte, Specific conductivity, Molar conductivity,
Equivalentconductivity. Applicationofconductancemeasurementconductivitybasedsup
erheaters

RecommendedBooks:
1. AGuideBooktoMechanisminOrganicChemistry-Sykes,Orient-Longmans.
2. OrganicReactionMechanism-Ahluwalia.
3. BasicPrinciplesofOrganic Chemistry-RobertsandCasoria, Benjamin
4. StereochemistryofCarbonCompounds-Eliel,McGraw-Hill
5. OrganicStereochemistry-Hallas,McGraw-Hill.
6. OrganicChemistry-
MorrisonandBoyd,PrenticeHall.7. Analytical ChemistryforTechnician
s,FourthEdition-JohnKenkel
8. StereochemistryOfOrganicCompounds-Nasipuri

9.Bio-ChemistryandMolecularBiology-
WilsonsAndWalkerCambridgeUniversityPress.
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SyllabusofPractical Courses

M.Sc.I(Alcohol Technology) Semesterl

Subject:AlcoholTechnology-1(ATP.1.1)
Practical 100Marks
1. Determinationofbrix,specificgravityandpHofmolasses.

2. Determinationofmoisture,totalsolids,suspendedsolids,dissolvedsolidsandashcontent
ofmolasses.

3. Determinationofsludge %. Of molasses
4. Estimationofcalciumcontent ofmolassesby:EDTAmethod
5. Determination of total organic volatile acid of molasses

6.Determinationoftotal reducing sugar by Fehling reagent.
7.Phenolsulphuricacidmethodfortotalcarbohydrate.8.D

etermination of yeast count of fermented broth.

9. EstimationofproteinsbyBiuretmethod.

10. DeterminationofTotalReducingSugarsinmolassesbylLane&EynonMethod.
11. DeterminationofethylalcoholcontentofspiritbySpecificgravitymethod

12. DeterminationofethylalcoholcontentofspiritbySikeshydrometer

13) Separationandidentificationofchemicalcompoundsbypaperchromatography.
14) SeparationandidentificationofchemicalcompoundsbyTLC.

ReferenceBooks:

1. TheAlcoholTextBook- Lyons &Kelsall

2. Hand BookofFermentation&Distillation-A.C.Chatterjee

3. Hand bookofalcoholtechnology-S.V.Patil

4. Industrialalcoholtechnologyhandbook-NPCS Boardofconsultant&engineer

5. ExperimentsinthePurificationandCharacterizationofEnzymes.ALaboratoryManual-
ThomasE.CrowleyandJackKyte
6.Biochemistryexplained_apracticalguidetolearningbiochemistry-

Millar, Thomas,CRCPress
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SyllabusofPractical Courses

M.Sc.I1(Alcohol Technology) Semesterl
Subject:Microbiology-1(ATP.1.2)
Practical 100Marks

Basicrequirementsofamicrobiologylaboratory
1. Apparatus

a)Petri-plate b)Pipette c)Erlenmeyerflask  d)Glass spreader
e)Wireloop f)Cottonplug

2. Equipments:Handlinganduseof,

1)Compoundmicroscope 2)Bunsenburner 3)Autoclave4)Hotairoven

5)Incubator 6)Refrigerator 7)Centrifuge

3. Stainsandstainingprocedures:

I) Sporestaining(Darner’sprocess)

ii) Flagellastaining(Bailey’s method)

iii) Nucleusstaining(Giemsa’smethod)

4.Preparationandsterilizationofculturemedialike

i)Nutrientagar ii)Nutrient broth iii)Starch agar
iv)Potatodextroseagar v)MacConkey’sagar vi)maltextract medium,
vii)Molassesagarmediumetc.,
5)Acquaintancewithdifferentmicrobiologicaltechniqueslikeinoculation,streaking,plating,stab
bingaseptichandlingofculturemediaandpureculturesetc.

6. Demonstrationoftechniqueforpurecultureofmicro-organisms

i)Streakplatemethod i)Pourplatemethodiii)Spreadplatemethod

7. Microscopicexaminationofmicroorganismslikebacteria,yeast,fungietc.preparationof
slantsandstabs.

8. Isolation anddevelopmentofapureyeastculture.

9. Preparationof bacterial cultureslidesandstainingbyGramstain.

10. Dilutionandplatingofculturefortotalviablecell count

11. Differentialcountingofliving anddeadyeastcellsby directmicroscopicexamination
12) Detectionofprimary,secondaryandtertiaryhydroxylgroupsandpreparationofstri-
iodomethaneiodoform.

13) DeterminationofpKaandpKbvaluesofanychemicalcompoundsbyusingPH meter.

14) Tostudyof chemicalsynthesis toalcoholpreparation.

15) Todeterminetheactualnormalityofstrongacidandweakbasebyusingconductometer.

16) Todeterminetheactualnormalityof weakacidandstrongbasebyusingconductometer.
ReferenceBooks:

1. HandbookofMicrobiology-Lyons&Kelsall

2. Microbiological Applications: ALaboratoryManualinGeneralMicrobiology-Harold
J.Benson,McGraw-Hill

3. Microbiology:A LaboratoryManual,Global Edition-Cappuccino,James,Welsh,Chad-
PearsonEducationLimited
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SyllabusofSemesterll

M.Sc.I(Alcohol Technology) Semester-11
Paper:V,AlcoholTechnology:11(CodeAT.2.3) MaxMarks:100
Unit01:Basicsof Distillation (15)

Distillation: theory, Introduction to Types of distillation
process:i.pot&continuousdistillation,ii. AtmosphericandMPRdistillati
on;Relativevolatility&liquidvaporequilibriumdiagrams,

Lawsof Distillation:Daltons,Raoults&Henrylaws

Distillationequipments: Columns(itsdesign&construction,itsmaintenance),trays,cond
enser,Reboiles(TypesandMOC)

Unit02.Continuousfermentation (15)

Theoreticalaspectsof continuousfermentation,
ContinuousVsBatchFermentationSystems
Varioustypesofcontinuousfermentationsystems,

Single Fermenter Continuous System (Biostil):Process Details with flow
diagrams,Operationalaspects,detailsofplant&machinery. Merits&demeritsofthetechnol
ogy
CascadecontinuousFermentationsystem:Processdetailswithflowdiagram,operationa
laspects,detailsofplant&machinery,merits anddemeritsoftechnology
Hiferm-xpcontinuousfermentationprocesswithoutyeastrecycling:ProcessDetails
with flow diagrams, Operational aspects, details of plant & machinery.
Merits&demeritsofthetechnology

Yeast Flocculation Continuous Fermentation System (Encillium -NCL): Merits
&Demeritsoftechnology,

Contaminationcontrolwithspecialreferenceto continuousfermentationprocess.

Unit3.Wines (15)

Introduction,Historyofwine,presentinternationalandnationalstatusofwineproduction,
Process of wine making: grapes varieties and harvesting, must treatment,alcoholic
fermentation, post fermentation operations, microbiological
stabilization,sulphurdioxideaddition,economicfuture.

i. DetailedRedwineproductionstages-harvestingtobottling,

ii. DetailedWhitewineproductionstages-harvestingtobottling

iii. Sparklingwineproductionstages-

Traditionalmethod,transferprocessmethod, TankmethodandCarbonation.
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o Classification of wine- table wines, sparkling wine, dessert wines,aperitif wine,
popwine

e Nutritional and therapeutic value of wine: Chemical contents of grapes and wine
inrelationtonutrition,ContributionofAntioxidantwithrespecttohumanhealth,Compariso
nofRed,whiteandsparklingwineatnutritionalpointofview.

e Overview of world and Indian wine scenario: The current and future wine
prospectusinindia

Unit4.EffluentandEffluentTreatmentSystemsAdaptedinDistilleries
(15)Qu

alityofeffluentbasedonvarioustechnologiesadaptedforalcoholicfermentations(Batch/Fedba
tch/Continuous),ISspecificationofeffluent:Effluentcomposition; Themeaning,andrelevance
todistilleryeffluentof:biologicaloxygendemand;chemicaloxygendemand;
suspendedsolids;pH;
Overview of conventional treatments: Aerobic treatments, Anaerobic
treatments:aerobicdigestion(bio-
filters);anaerobicdigestionsprayingonfarmland;dischargetosea;Environmentalimplications
ofthesemethods;
Advancesin theeffluenttreatmentsystems: ZL Dsystems
a. Manufacturing of methane gas (biogas production), Raw material requirement
ofbiogasplant,Design&capacityofbiogasplant,Moisturefreemethanegeneration,
Compositionsofbiogas
b. Solidwastetreatments:Composting, Typesofcomposting, Factorsaffectingcomposting
process, Requirements for composting (land), Economics consideration
incompostingprocess,analysisoftheproducedcompostedmaterial
c. Incineration boilersforspentwashtreatments

Referencebooks:
1.TheAlcoholTextBook- Lyons &Kelsall
3. Hand BookofFermentation&Distillation-A.C.Chatterjee
4. Distillation-H.C.Barron.
5. By-ProductsofSugarIndustry-Paturao
6. Hand bookofalcoholtechnology-S.V.Patil
7. Industrialalcoholtechnologyhandbook-NPCS Board
ofconsultant&engineer8.Handbookofenologyvolume—I-PascalRibereau
9. WineSciencePrinciplesPractices&Perception-RonS.Jockson
10. WineMakingBasics-C.S.Ough
11. Principlesandpracticesofwinemaking-Roger B.Boulton
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M.Sc.I(Alcohol Technology) Semester-11
Paper:VI1,AppliedMicrobiology(CodeAT.2.2) MaxMarks:100

UNIT1:Isolation,ldentification andMaintenanceofYeast (15)

Yeast Isolation and Culturing: Habitat Description; Characteristics of culture
yeasts;Principlesofyeastclassification;conceptofgenusandspeciescellandsporemorphology
;ldentification of Saccharomyces cerevisiae and yeasts involved in
naturalfermentations,differentmethodsforidentification;fermentationandaerobicgrowth(Bi
ochemical) tests for yeast identification; Molecular identification of yeasts
(rDNAsequencing);

Yeast Propagation and Maintenance: principle and practices, Tips for handling
yeastcultures, Methods used for preservation and maintenance of the yeast cultures:
storage atreduced temperature, storage on agar slopes, Storage under liquid nitrogen,
Storage in adehydratedform:-
driedculture,Lyophilization,Qualitycontrolofpreservedstockcultures

Unit2:Production YeastStrainsandStrainlmprovement (15)

Industrial applications ofyeast; Difference between wild strain and industrial
strain;DifferentproductionyeaststrainsusedintheindustryandtheirCharacteristics;Screening
forindustriallyimportantyeaststrains,primaryscreeningandsecondaryscreening.Detectionan
dassays;

Productionstrainsimprovementofindustrialmicro-
organisms:Introductionofstrainimprovement,itsapplication,advantagesanddisadvantages,
methodsofstrainimprovement,factoraffectinginstrainimprovementprogram,targetedstaini
mprovement,(mutagenesis,recombination,geneticengineering),

Unit3:Contamination anditsControlinAlcoholicFermentations (15)

Factorsaffectingalcoholicfermentation

Introductiontocontamination,
Potentialsourceofcontamination:stockculture,water,air,molasses,chemical, additives
Effect of microbial contaminants on alcoholic fermentations: Types of
contaminants:yeast,bacteria,viruses,PathogenicFungi;

MethodsforDetectionof specificcontaminants (molecular,biochemical)
Controlofmicrobialcontaminants;byphysicalandchemicalagents; Antimicrobialsubstances
controlling  contamination in  industrial alcoholic  fermentation and their
modeofaction,Introductiontoantibiotics,Mechanismofvariousantibiotics
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UNIT4:HygieneinAlcohol Industry (15)
a)Sterilizationand Disinfection:definitionofsterilizationand disinfection;
Physicalagents: moistheat,dry heat,osmoticpressure,radiations(UV, Xray
andgammarays);

ChemicalAgents-
characteristicsofidealdisinfectant,selectionofchemicalantimicrobialagentsphenolandpheno
Icompound,alcohol.

d)Hygiene- Plant cleanliness and sterility; Cleanliness/sterility requirements of
differentstages of the process;Influence of process plant surfaces:castiron, copper,
stainlesssteel, wood; Importance of design features of pipe work and fittings; Principles
of layoutand operation of a cleaning-in-place system; The range and main constituents of
cleaningandsterilizingagents;Safetyrequirementsforhandlingdetergentsandsanitizers; Adva
ntages and disadvantages of hot vs cold sterilization; Detection and quantification
ofresidualsurfacecontamination:visualinspectionrinsesampling;swabsampling;

ReferenceBooks:

. GeneralMicrobiology-Stanier,Adelberg,and Ingraham,MacMillanPress

. Bergey’sManualofSystematicBacteriology-Springer

. Foundationsin Microbiology-Talaroand chess McGraw Hill.

. YeastBiotechnology:Diversityand Applications-Satyanarayana&Kunze;Springer
. TheAlcoholTextbook-Jacques, LyonsandKelsall,NottinghamUniversityPress

. BrewingY eastFermentationPerformance-KatherineSmart, Wiley-Blackwell

. Brewingyeastandfermentation-ChrisBoulton&DavidQuain,Wiley-Blackwell

~N o ot s W0 N -
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M.Sc.I(AlcoholTechnology) Semesterll
Theorypaper:VIl,IndustrialFermentation(AT.2.3) Max. Marks
100Unitl.a.Basicsof Fermentation (15)

Introduction:  Fermentation,Aerobic and anaerobic fermentations, industrially
importantfermentationproducts,Roleoffungiinvariousfermentations,Examplesofvariousfer
mentationsusingfungiroleofmicroorganisms,Factors affectingfermentation.

b.Fermenterdesignandtypesoffermenters
i) Basic components offermenters formicrobial cellculture,bodyconstructionmaterial.

i) Typesoffermenter.Mechanical-
Waldhoffermenter,Rotatingdiscfermenter,tricklinggenerator,Hydrodynamicdeepjetfermen
ter.Pneumatic-airliftfermented,Bubble-
capfermenter,Cylindroconicalvessels,Ucetator,Caxitator,Photo-
bioreactortower,Packedfermenters,Cyclonecolumn

c.Scaleofoperation:Introduction,Labscale, Benchscale,Pilotscaleproductionlevel.
Unit2: Typesof Fermentation (15)

¢ IntroductiontoBatch,Semi-continuous(Fed Batch),Continuousetc.,

e Submergedfermentation/liquidstatefermentation(SmF/LSF),Solidstatefermentation

e History of solid state fermentation: Comparison of solid state fermentation with
othertypesoffermentations,

e Importance of solid state fermentation, the industrial production of various SSF
basedproducts. Principles of Solid-State Fermentation Engineering and Its Scale-
Up:Designand Scale-Up of Solid-State Fermentation Bioreactors,Factors Affecting
Solid-stateFermentation

e XanthanProductionbySSF;BacterialCellulaseProductionbySSF

e ApplicationsofSaccharificationUsingFungalSolidStateFermentation
Unit3.Celllmmobilization (15)

Introductionofcellimmobilization,Immobilizationsystem

i) Surfaceattachment ofcells

ii) Entrapmentwithinporousmatrices

iii) Containmentbehindabarrier

iv) Self-aggrementationofcells
Masstransportphenomenonin immobilizedcell system.
il) Reactionand diffusioninimmobilizationcellsystem.
iii) Bioreactordying.
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Physiological effects ofmicrobial cell (yeast) immobilization: Beer production
usingimmobilizationcelltechnology—acasestudy.

Unit4.BiochemistryofAlcoholicFermentation (15)
a. BiochemistryofAlcoholicFermentation:

Transport of carbohydrates in yeast, Aerobic and anaerobic metabolic pathways in
Yeastfor sugar dissimilation, Importance of Pentose Phosphate pathway in yeast cell,
Interrelationship between sugar uptake during alcoholic fermentation (Pasteur and
CrabtreeEffect)Stoichiometryofalcoholproduction

b. CarbonSourcesinAlcoholicFermentations:

Importantcarbohydrates forproductionof alcohol;Molasses,cane

juice,beetjuice,sweetsorghum,mahuaflowers, fruits’juices,etc.;StarchyandCellulosicMateri
alsUnit:Culturestabilityandautolysis,Outlineofalcoholproductionbybatchfermentationproc
ess

c)Productionofbiogenicamines&ethyl carbamate

Usage &formationof Sulphurcompound,Microbialformation&modificationofflavor&off-
flavorcompoundsinwine;Exo-enzymesofwinemicroorganisms

ReferenceBooks—
1. IndustrialFermentations-Koeffler,ChemicalPub.Co.,Newyork

2. ModernSolidStateFermentationTheoryandPractice-
HongzhangChen,SpringerNetherlands

3. Biofuelsfromfoodwaste:applicationsof saccharificationusing
fungalsolidstatefermentation-Trzcinski,AntoinePrandota-CRCPress

4. TheAlcoholTextbook-Jacques, Lyons&Kelsall,NottinghamUniversityPress
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M.Sc.I(Alcohol Technology) Semester-11
Paper:VIII,AppliedProcessinstrumentation (CodeAT.2.4) Max. Marks:
100Unit: IBasiclnstrumentationandMeasurementSystem [15]

a)Basiclnstrumentation:

What is Instrumentation, Need of Instrumentation in Distillery,Characteristics (Static
andDynamic), Transducers and Sensors - Primary  and Secondary
Transducers,Classificationoftransducers

b)PhysicalVariables:

LikePressure,Velocity, Temperature,Flow, Vacuum,Levelwith respecttodistillery.
c¢)ApplicationsandMeasurementsof
VariablesfromDistillery:i)PressureMeasurement:DPTransmitter,
CapacitanceMethod

ii) LevelMeasurement:IndirectmethodslikeCapacitanceandradiationtypelevelindicator
iii) TemperatureMeasurement: Thermocouple,RTD, Thermistors

iv) FlowMeasurement:OrificePlate, MagneticFlowmeter,Capacitancetype,Rotameter

Unit:l1AnalyticalInstrumentationinDistiller [15]

a)Analyticallnstrumentation:

Colorimeters and spectrophotometers-their  principle, working diagrams, Beer-
Lambert’slawanditsderivation,Colouranditsmeasurement

b) RefractometerandpHmeter:

Refractiveindex,Handrefractometer, Abbe'srefractometer,pHandconductivitymeasurement
- Introduction, pH meter and different types of sensors for pH meter
andconductivitymeter

¢) FlamePhotometer:
Instrumentation,Principle, WorkingandApplications

Unit:l11ElectronicsSystemandControl System[15]

a)BasicsofElectronics:

What is ACandDC Signal,What isl toVVConvertor,WhatisVtol Convertor,Standard Signal
Used in Instrumentation system, What is A to D convertor and D to
Aconvertor, Amplifier.

b)ControlValves:

The basic design features, respective merits and typical distillery applications of
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thefollowingtypesofvalve:butterflydiaphragm;gateglobe;Designfeaturesand
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application in distillery plant of the following types of valve: pressure relief
pressurereducing;anti-vacuum

¢) TypesofControlvalves:

Construction, Types, flow characteristics, valve body material & selection of
controlvalve. Process Control System — Open and closed Loop; on and off control; P, PI,
PD,PID controller. Process Control System — Open and closed Loop; on and off control,
P,P1,PD,PIDcontroller;

DifferentControlschemesusedindistilleryi.e.RefluxtoDistillateratiocontrol,tempcontrolofa
distillationcolumntray,refluxdrumlevelcontrol

Unit:1VProcessIinstrumentationandAutomationin Distillery[15]

a)ProcessInstrumentation:

WhatisPI,NeedofDistilleryautomation,Scopeofautomation, AutomaticProcessControlSyste
m, Terminologyofautomationsystems

b)PLCandDCS:

What is PLC, Block Diagram of PLC, Programming System of PLC, Advantages,
DCS:WhatisDCSsystem,BlockDiagramofDCS,DifferencebetweenPLCandDCS.

¢) ProcessFlowSysteminDistilleryandProgrammingsystem:

Process flow chart of Distillery, Flow chart using DCVS system; SCADA system and
itsapplications in Distillery, Programming Development Techniques related to
Distillerysystem

ReferenceBooks-

1)Instrument Technology, Vol.1 to 4- JoneskE.B., English Language Book Society
2)InstrumentEngineershandBook-LiptakB.G.,ButterworthsHeinmannLtd.,Oxford

3)Industrialinstrumentationandcontrol-SinghH.K.
4)Analytical instrumentation-
Khandpur5)Analyticalinstrumentation-

SkoogandHoller.
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Syllabus of Practical Courses

M.Sc.I(Alcohol Technology) Semesterl
SubjectAlcoholTechnology-11(ATP.2.1)

Practical 100Marks

1.Determinationoffermentationefficiencyofyeastgrowingonmolasses medium.
4. Determinationoftotal,volatileandfixedacidsinspirit.

5. Determinationofaldehydecontent ofspirit.

6. Determinationofester contentofspirit.

7. Determinationoffuseloilcontentofspirit.

8. Isolationofamylaseenzymeandstudyofeffectsofdifferentfactorsonitsactivity.
9) EffectofpHbyenzymeactivity.

10) Effectoftemperatureonenzymeactivity.

11) Effectofenzymeconcentrationofamylasesactivity.

12) Effectofsubstrateconcentrationonenzymeactivity

13) Preparationofwinefromgrapes.

14) DeterminationofpHandtotalacidityofwine.

15. Alcoholicfermentationbyusinglmmobilizedcell

ReferenceBooks:

1. TheAlcoholTextBook- Lyons &Kelsall

2. Hand BookofFermentation&Distillation-A.C.Chatterjee

3. Hand bookofalcoholtechnology-S.V.Patil

4. Industrialalcoholtechnologyhandbook-NPCS Boardofconsultant&engineer
5. Hand bookofenologyvolume-I-PascalRibereau

6. Alcoholmetry-SatyanarayanaRao
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SyllabusofPractical Courses

M.Sc.I(Alcohol Technology) Semesterl
Subject:Microbiology-11(ATP.2.2)

Practical 100Marks
1. Isolationandpurificationofyeastfromflowers, fruitsandberries.

2.

3.

8.

9.

Cellwallstainingofbacteria.

Measurementof growthofbacteria.

. Measurementofproteolysisactivityofyeast.
. Preparationofculture mediaandsterilization.
. PreparationofMGYPmediumforgrowthandidentificationofyeast.

. PreparationofMGYPslant.

Enumerationofmicro-organisms byfourquadrantmethod.

Enumerationofmicro-organismsbyusingspreadplanttechnique.

10. Countingofmicro-organismsbyusingpourplatemethod.

11. Determinationofmicrobialcontaminationinbeer.

12. Determinationofmicrobialcontaminationinwine.

ReferenceBooks:

1.
2.

HandbookofMicrobiology-Lyons&Kelsall
Microbiological Applications: ALaboratoryManualinGeneralMicrobiology-

HaroldJ.Benson,McGraw-Hill

3.

Microbiology: ALaboratoryManual,GlobalEdition-Cappuccino,James, Welsh,Chad-

PearsonEducationLimited

4.

Hand bookofenologyvolume—I-PascalRibereau
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