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CHOICE BASED CREDIT SYSTEM 

Syllabus  

for 

M.Sc.Part-I 

Sugar Technology(Entire) 

(UnderFacultyofScience&Technology) 

AS PER NEP - 2020 
(TobeimplementedfromAcademicYear2022 - 23) 



 

M.Sc. Programme structure (CBCS pattern) (2022 - 

23)M.Sc.PartI 

 

SEMESTER-I(Duration-SixMonth) 

 Sr. 

No. 

CourseCo

de 

TeachingScheme ExaminationScheme 

TheoryandPractical UniversityAssessment(UA) InternalAssessment(IA)and 

Practical 

Lectures 

(Perweek) 

Hours 

(Perweek) 

Credit Maximum 

Marks 

Minimum 

Marks 

Exam.Hours Maximum 

Marks 

Minimum 

Marks 

Exam. 

Hours 

CGPA 1 CC101 4 4 4 80 32 3 20 8 1 

2 CC102 4 4 4 80 32 3 20 8 1 

3 CC103 4 4 4 80 32 3 20 8 1 

4 CC104 4 4 4 80 32 3 20 8 1 

5 CCPR 105 16 16 8 -- -- -- 200 80 * 

Total(A) -- -- 24 320 -- -- 280 -- -- 

Non-CGPA 1 AEC 2 2 2 -- -- -- 20 8 1 

SEMESTER-II(Duration-SixMonth) 

CGPA 1 CC201 4 4 4 80 32 3 20 8 1 

2 CC202 4 4 4 80 32 3 20 8 1 

3 CC203 4 4 4 80 32 3 20 8 1 

4 CC204 4 4 4 80 32 3 20 8 1 

5 CCPR 205 16 16 8 -- -- -- 200 80 * 

Total(B) -- -- 24 320 -- -- 280 -- -- 

Non-CGPA 1 SEC 2 2 2 -- -- -- 20 8 1 

Total(A+B)   48 640 -- -- 560 -- -- 



 

 

 

 Studentcontact hoursper week:32Hours(Min.)  TotalMarksforM.Sc.-I :1200  

 TheoryandPracticalLectures :60MinutesEach  TotalCreditsforM.Sc.-I (SemesterI&II) :48 

 CC-CoreCourse 

 CCPR-CoreCoursePractical 

 AEC-MandatoryNon-CGPAcompulsoryAbilityEnhancementCourse 

 SEC-MandatoryNon-CGPAcompulsorySkillEnhancementCourse 

 PracticalExaminationisannual. 

 ExaminationforCCPR-105shallbebasedonSemesterIPracticals. 

 ExaminationforCCPR-205shallbebasedonSemesterIIPracticals. 

 *DurationofPracticalExaminationasperrespectiveBOSguidelines 

 Separatepassing is mandatory for Theory, Internaland 

PracticalExamination 



 

 

 

 

 

M.Sc.Programmestructure(CBCSPATTERN)(2022-

23)M.Sc.Part–II 

 

 

SEMESTER-III(Duration-SixMonth) 

 Sr. 

No. 

CourseCo

de 

TeachingScheme ExaminationScheme 

TheoryandPractical UniversityAssessment(UA) TheoryandPractical 

Lectures 

(Perweek) 

Hours 

(Perweek) 

Credit Maximum 

Marks 

Minimum 

Marks 

Exam.Hours Maximum 

Marks 

Minimum 

Marks 

Exam. 

Hours 

CGPA 1 CC301 4 4 4 80 32 3 20 8 1 

2 CC302 4 4 4 80 32 3 20 8 1 

3 CC303 4 4 4 80 32 3 20 8 1 

4 CC304 4 4 4 80 32 3 20 8 1 

5 CCPR 305 16 16 8 -- -- -- 200 80 * 

Total(C) -- -- 24 320 -- -- 280 --  

Non-CGPA 1 AEC 2 2 2 -- -- -- 20 8 1 

2 EC(SWM 

MOOC) 

NumberoflecturesandcreditshallbeasspecifiedonSWAYAM MOOC 

SEMESTER-IV(Duration-SixMonth) 

CGPA 1 CC401 4 4 4 80 32 3 20 8 1 

2 CC402 4 4 4 80 32 3 20 8 1 

3 CC403 4 4 4 80 32 3 20 8 1 

4 CC404 4 4 4 80 32 3 20 8 1 

5 CCPR 405 16 16 8 -- -- -- 200 80 * 

Total(D) -- -- 24 320 -- -- 280 -- -- 

Non-CGPA 1 SEC 2 2 2 -- -- -- 20 8 1 

2 GE 2 2 2 -- -- -- 20 8 1 

Total(C+D)   48 640 -- -- 560 -- -- 



 

 

 

 
Studentcontacthoursperweek:32Hours(Min.)  TotalMarksforM.Sc.-II :1200 

 TheoryandPracticalLectures :60MinutesEach  TotalCreditsforM.Sc.-II (SemesterIII&IV):48 

 CC-CoreCourse 

 CCS-CoreCourseSpecialization 

 CCPR-CoreCoursePractical 

 AEC-MandatoryNon-CGPAcompulsoryAbilityEnhancementCourse 

 SEC-MandatoryNon-CGPAcompulsorySkillEnhancementCourse 

 EC(SWMMOOC)-Non-CGPAElectiveCourse 

 GE-GenericElective 

 PracticalExaminationisannual. 

 ExaminationforCCPR-305shallbebasedonSemesterIIIPracticals. 

 ExaminationforCCPR-405shallbebasedonSemesterIVPracticals. 

 *DurationofPracticalExaminationasperrespectiveBOSguidelines 

 Separatepassing is mandatory for Theory, Internaland 

PracticalExamination 

 

 

TotalCredits forM.Sc. Program:96 

TotalMarksforM.Sc.Program:2400 

I. CGPAcourse: 

1. Thereshallbe14 CoreCourses(CC) perprogram. 

2. Thereshallbe02DisciplineSpecificElective(DSE)coursesof08creditsperprogram. 

3. Thereshallbe04CoreCourseSpecialization(CCS)coursesof16creditsperprogram. 

4. TotalcreditsforCGPAcoursesshallbeof96creditsperprogram. 

II. MandatoryNon-CGPACourses: 

1. Thereshallbe02MandatoryNon-

CGPAcompulsoryAbilityEnhancementCourses(AEC)of02creditseachperprogram. 

2. Thereshallbe01MandatoryNon-

CGPAcompulsorySkillEnhancementCourse(SEC)of02creditsperprogram. 

3. ThereshallbeoneElectiveCourse(EC)(SWAYAM/MOOC).ThecreditsofthiscourseshallbeasspecifiedonS

WAYAM/MOOCportal. 



 

4. ThereshallbeoneGenericElective(GE)courseof02creditsperprogram.EachstudenthastotakeGe

nericElectivefromthedepartmentotherthanparentdepartment. 
5. ThetotalcreditsforNon-

CGPAcourseshallbeof08credits+2to4credits,asspecifiedontheSWAYAM/MOOCportal. 

6. Thecreditsassignedtothecourseandtheprogramshallhavenorelationwiththework-loadoftheteacher. 



M.Sc. Part I (Sugar 

Technology)Sem- I 

 Course

code 

Paper

No. 

 Titleofcourse  

CGPA CC101 I ST 1.1 SugarcaneAgriculture All 

coursesarec

ompulsory CC102 II ST 1.2 Sugar Processing –

clarification&evaporation 

CC103 III ST 1.3 Sugarengineering–Milling 

CC104 IV ST1.4 ChemicalControl 

CCPR105  STP1.1 Practical – I  

Non

CGPA 

AEC106     

 
M.Sc. Part I (Sugar 

Technology)Sem-II 

 Course

code 

Paper

No. 

 Titleofcourse  

CGPA CC201 V ST2.1 SugarChemistry All 

coursesarec

ompulsory CC202 VI ST2.2 Sugar Processing –

Crystalization&finishing 

CC203 VII ST2.3 Sugar engineering – steam 

&powergeneration 

CC204 VIII ST 2.4 EquipmentDesign&drawing 

CCPR205  STP2.1 Practical – II  

Non

CGPA 

SEC206     

 
 

 

 

 

 

 

 

 



ShivajiUniversity,KolhapurSyllabus

For 

MasterofScience(Sugartechnology) 

 

1. Title:M.Sc.SugarTechnology 
 

 

M.Sc.PartIsyllabus. 

 
2 Yearofimplementation. 

 

 

Syllabuswill be applicablefromJune2022-23 

 

3 Preamble/Introduction 

InIndiasugarcanebecomesindustrialcropandsugarindustrybecomesas

integratedcaneprocessingunitwhereinsugar,alcohol,energyandallied

productsare manufacturedthusitisneeded to provide technologist and 

scientists to the industry. 

Atpresenttherearetwoinstituteswhichprovidetechnicaleducationrelat

edtothesugar industry.NamelyNational 

sugarinstituteKanpurwhichisapprovedbyGovt.ofindia.Dept.OfFood 

and Agriculture and VasantdadaSugarInstitute Pune whichis 

approved by state 

govtofMaharashtraanditisautonomousinstitute.Boththeinstitutesarep

rovidingthe 

educationinthefacultyofSugartechnology,Sugarengineering,Alcohol

Technology,andInstrumentationEngg,inthecapacityofPostGraduates

Diploma.ButinIndiathereisnoprovisionfortheBachelorandMasterdeg

reesinSugartechnology.&AlcoholTechnology.Recently Maharashtra 

govt. permitted to start such 

acareerorientedcoursesunderscience&Technologyfaculty,accordingl

ywe are running B.Sc (Sugar Technology) course sincelast five 

academicyears. Due to growing demand from industrieswewish 

tostart M.Sc.(SugarTechnology) 



4.Generalobjectsofthecourse.Ob

jectives: 

The objectives of the M.Sc... (Sugar Technology) Course shall be 

asfollows:- 

1) Todevelopthehuman 

recourseinsugartechnologysectorwhichistheneed ofthehour? 

2) Tocreatethepeoplewhowillteachthescienceofsugartechnology,this

willbealsohelpfulforthepromotionofResearchinthisfield. 

3) Tocreateseveralself-
employmentopportunitiesinsugarandalliedindustriessectorsformodes

tly-trainedandself-

trainedhumanresourcesexistinallgeographiclocationsofthecountry. 

4) Itwillhelptodeveloptheskillsrequiredinsugartechnologyandsugarman
agementfields. 

5) Todevelopproficienciesandskillsforbecomingsuccessfulscie

ntist,techniciansinSTsector. 

6) Todeveloptheexpertisefortheinnovationofdifferentskillsanditsim

plementationin STSector. 

7) ToexplorethedifferenttechniquesinSTsector 

5) Duration:- 

ThedurationofM.Sc.(Sugartechnology) courseshallbeoftwoyears. 

6) Patternforexamination 

Semesterpattern,theorypaperandpracticalatendofeachsemester. 

7) Feestructure.- 

Decidedbycompetentauthorityofuniversity./SSS 

8) Implementationoffeestructure.:- 

Incaseofrevisionoffeestructure,thisrevisionwillbeimplementedinphasewis

emanner 

9) Eligibilityofadmission 

B.Sc.(Sugartechnology) 

B.Sc.(Physics,/chemistry/,mathematics.) 



B.Tech.(food/chemicaltechnology)

B.E.Chemical 

engineering/Instrumentation/Mech

anical Engg. 

10) Mediumofinstruction: 

The mediumofinstructionshall be inEnglish 

11) TeachersQualification: 

ANSI/AVSI(SugarTech,)ANSI/AVSI(SugarEngg.)M.

Sc. (Sugar technology with NET/SET) or Ph.DM.Sc. 

(Chemistry withNET/SET)OrPh.D 

M.Sc. (Botany with NET/SET) or 

Ph.DBE/ME(Electronics/Instrumentati

on) 

BE/ME(Mechanical)

BE/ME(Chemical) 

12)Structureof-course: 

M.Sc.(ST)Firstyear 

(Theory–4paper)Semester–

1Theory 

Sr.No Theory–core-Subject Code Credits Marks 

1 SugarCaneAgriculture SCA 4 100 

2 Sugarprocessing – 

Clarification&Evaporation 

SPCE 4 100 

3 Sugarengineering–milling SEM 4 100 

4 Chemicalcontrol CC 4 100 

5 Total  16 400 

 
Semester1-practical’s 

 

Srno PracticalSubject Code Credits Marks 

1 SugarCaneAgriculture SCA 4 100 

2 Sugartechnology–I ST– I 4 100 

3 Total  8 200 



Semester 2-Theory 
 

Sr.no Theory –coresubject Code Credits Marks 

1 SugarChemistry SC 4 100 

2 Sugar processing –

Crystalisation&finishing 
SPCF 4 100 

3 Sugarengineering –

steam&powergeneration 

SESPG 4 100 

4 Equipmentdesignanddrawing EDD 4 100 

5 Total  16 400 

 
Semester2-practical’s 

 

Sr.no Practical–subject Code Credits Marks 

1 Sugarchemistry SC 4 100 

2 Sugartechnology–II ST-II 4 100 

3 Total  8 200 

 

 
 

Semester–3Theory 
 

Srno Theory–core/elective Code Credits Marks 

1 Equipmentcapacity 

Calculation 

ECC 4 100 

2 AlliedSugarManufacturing ASM 4 100 

3 Chemicalengineering-heat 

andmomentumtransfer 

CEHMT 4 100 

4 Elective: 

1) Alcoholtechnology 

2) Bio-ChemicalEngineering 

3) Electronic 

andinstrumentationengineer

ing 

ET:1

)AT 

2) BCE 

3) EIE 

4 100 

5 Total  16 400 



Semester–3  Practical’s 
 

Sr.No Practical–subject Code Credits Marks 

1 Sugartechnology–III ST-III 4 100 

2 Practicalonelectivesubject ET(P) 4 100 

3 Total  8 200 

 
Semester 4-theory 

 

Sr. Theory–core/elective Code Credits Marks 

1 Allied Co-

productsManufact

uring 

ACM 4 100 

2 AdvanceSugarTechnology&E

ngineering 
ASTE 4 100 

3 Chemical engineering - 

unitOperation 

CEUP 4 100 

4 Elective: 
1)  Energy 

conversionandcoge

neration 
2)  Pollutionpreve

ntation 

andcontrol 
3)  Watermanagem

entandzero 

discharge 

ET:1)
ECC 

 

2) PPC 

 
 

3) WMZD 

4 100 

5 Total  16 400 

Semester-4Practicals 
 

Sr.No PracticalSubject Code Credis Marks 

1 Technicaleassy onElective 

Subject(SelfStudy) 

TE 2 50 

2 InplantTraining(project 

Report) 

IT 6 150 

3 Total  8 200 

 
13) Scheme ofteachingand Examination 

Theschemeofteachingandexaminationshouldbegivenasapplicabletotheco

urse/paperconcerned. 

A) Teaching: 

Teaching consists of lectures followed by term work and 



practical’s/Tutorials. There are 4 papers of 100 marks at end of 

eachsemester. and 2 practical’s/Tutorial of 100 marks each at end of 

eachsemester. 

B) Examination: 

Thesemesterexaminationwillbeconductedattheendofeachtermfortheorya

nd practical. 

Theorypaperwillbeof80  markseachand20marks  

forinternalevaluationtestconductedinthemidofthe term. 

Practicalswillbeof 

80marks.and20marksreserveforpresentationofpracticallogbook . 

Questionpaperswillbesetintheviewoftheentiresyllabusandpreferablycoveringea

chunitofthesyllabus. 

14) Standardof passing 

Asperrules andregulationofM.Sc.course. 

15) Natureof questionpaperandschemeofmarking 

Theoryquestionpaper(Maximummarks–

80)TotalNo.ofquestion–7 

Allquestionsareofequalmarks. 

Outofthesesevenquestionsfivequestionsaretobeattempted. 

Question No.1 is compulsory and objective Total no. of bits – 16, 

Totalmarks–16(whichcovermultiplechoices,fillintheblanks,definition,true 
or false). These questions will be answered along with other 

questionsinthesameanswerbook. 

Remaining6questionaredividedintotwosections,namelysection–Iand 

section – II. Fourquestions are to be attempted from these 

twosectionssuchthatnotmorethantwoquestionsfromanyofthesection.Boths
ectionsare tobewritteninthe sameanswerbook. 

16) Equivalenceinaccordancewithtitleandcontentofpaper(forrevis

edsyllabus) 

M.Sc.Part– ISem-I 
 

S.R. Old Subject S.R. NewSubject 

1 SugarcaneAgriculture 1 SugarcaneAgriculture(ST1.1) 

2 SugarProcessing–clarification 2 Sugar Processing – 

clarification&evaporation(ST1.

2) 

3 SugarEngineering–Milling 3 Sugar Engineering –

Milling(ST1.3) 

4 Chemicalcontrol 4 Chemicalcontrol (ST1.4) 



M.Sc.Part– I Sem-II 
 

S.R. OldSubject S.R. NewSubject 

1 SugarChemistry 1 SugarChemistry(ST2.1) 

2 SugarProcessing–Evaporation 2 Sugar Processing –

Crystalisation& 

finishing(ST2.2) 

3 Sugar Engineering – Steam 

&powergeneration 

3 Sugar Engineering – Steam 

&powergeneration(ST2.3) 

4 Equipmentdesign&drawing 4 Equipmentdesign&drawing(

ST2.4) 



 

 

17) Specialinstructionifany 

Not applicable at the first 

stageSuggestions:Afterimplementa

tion 

NOTE: 

i) Thedetailsoffieldwork,seminar,GroupDiscussionandOralexaminati
onbegiven wherevernecessary. 

ii)  General/SpecificinstructionsforLaboratorysafetyshouldbegiven

wherevernecessary 

 
 

18) otherfeature 

Intakecapacity: 50 

19) Laboratorysafetyequipments: 

Part:I PersonalPrecautions: 

• Allpersonsmustwearsafety Gogglesatalltimes. 

• MustwearLab Aprons/LabJacket andpropershoes. 

• exceptinemergency,over–hurriedactivitiesisforbidden. 

• Fumecupboardmustbeusedwhenevernecessary. 

• Eating, Drinking and Smoking in the laboratories

 strictlyforbidden. 

Part:II:UseofSafetyandEmergencyEquipments: 

• FirstaidKits 

• Sandbucket 

•  Fire e extinguishers (dry chemical and carbon 

dioxideextinguishers) 

• ChemicalStoragecabinetwithproperventilation 

• MaterialSafety Datasheets. 

• ManagementofLocalexhaustsystem&fumehoods. 

• Signinregisterifusinginstruments. 



M.Sc.SugarTechnologyPart-I(Semester-

I)Paper:I(SCA)-SugarcaneAgriculture 

Unit Syllbus Lectures 

I Introduction: Origen of Cane, cultivation in India, 

varieties,climaticconditions,sugarcaneagroclimaticzonesinIndia.

Sugarcanepricingand payment, 

Soil: Types, properties – Visual & morphological 
properties,analyticalproperties,fertility&soilproblems,sustaining
fertility,soilconservationpractices, 

Planting: Preparatory tillage, planting time, selection of 

seedcane, methods of planting -Flat, ridges & furrows, trench, 

IISR86206,ring,spacedTransplanting&polybagseedlingTranspla

ntingmethod. 

Frowth of Sugarcane: Germination, development of shoot 

&root - factors affecting,tillering, growth of leaves, internodes 

&stem, factors influencing cane growth, formation and storage 

ofsugarincane. 

15 

II 
Irrigation:Waterrequirement,scheduling,methodofirrigation 

– surface, overhead orsprinkler, drip irrigation,water quality, 

water logging, drainage – side, main & infielddrains. 

Manuring:Canenutrition,functionsofmacro&micro(trace) 

nutrients, fertilizers – N, P, K, S, Ca & Mg 

carriers,Mixedorcompoundfertilizers,biofertlizers,foliarappli

cations, fertigation, organic & green manuring, time 

&methodofapplication,visualsymptomsofnutrientdeficiencie

sanddisorders. 

Weeds: Common weeds, aquatic weeds, losses due 

toweeds, methods of weed control – mechanical, 

manual,chemical(time,method&dosage),integratedweed

management,measures toreduce theweeds. 

Pests: Leaf eating & sucking insects, stalk attacking 

insects,rootattackinginsects,soilinsects&Noninsectspecies 

Diseases:Majordiseases(redrot,smut,pineapple,mosaic, 

wilt etc), period of occurrence, control measures(chemical 

& biological), losses due to pests & 

diseases,plantprotectionmeasures 

15 

III Ripening: Methods of judgingripenessormaturity, 15 



 factors affecting ripening, accelerating ripening, 

chemicalripeness. 

Harvesting:Manual & mechanical harvesting of 

cane,transportationofcane,postharvestdeteriorationofsugar

cane–causes,effect&losses,effectofextraneous 

Ratooning:Definition,yield&quality,numberofratoons,advantag

es and disadvantages,area and productivity, causes forlow 

ratooning, tillering, verities for good ratoons, 

removalofcompaction,gapfilling,fertilizerapplication,waterrequir

ement 

 

IV Breeding technique in sugarcane, Introduction, varieties, 

scopeofvarietalplanting,cytology,Raisingofseedcanecrop–

Idealseedcane,seedcanetreatment,measurestoobtainhighergermi

nation,transplantingtechniqueanditsadvantages, Breeding 

Methods Introduction and germ 

plasmacollection,ClonalSelection,Hybridization.Mutationbreedi

ng,Objectivesofsugarcanebreeding,Breedingforyield,lodgingresi

stance,resistancetofrost,resistancetodrought,resistancetowaterlo

gging,resistancetodiseases,resistancetoinsectpestsandquality. 

SugarcanebreedinginstitutesinIndia.Physiologyofsugarcaneunde

rnormalcondition,Physiologyofsugarcaneundernormalsalinecon

dition,Rapidscreeningparametersfor salt stress, Agro-

technology to improve germination undersaline condition, 

Work on the physiology on various sugar caneclones. 

 

 

ReferenceBooks: 

1) Hartmann and Kester’s – Plant propagation – Principles and practices –

HudscanT.Hartmann,DaleE.Kester,FredT.Davies,Jr.RobertL.Geneve. 

2) TextbookofPlantPhysiology–C.P.Malik. 

3) DiseasesofCropPlantsinIndia–G.Rangaswami andA.Mahadevan 

4) PlantPathology–R.S.Mehrota 

5) Practicalcytology–AppliedGenetics andBiostatistics–

H.K.GoswamiandRajeevGoswami. 

6) RecentAdvancesin PlantDiseasesVol–1to 5–K.M.Chandaniwala. 

7) IntroductiontoPrinciplesofPlantPathology–R.S.Singh. 

8) AnintroductiontoPlantAnatomy–

AuthurR.EamesandLaurenceH.MacDeniels. 

9) GeneticsandPlantBreeding–E.B.Babcock. 

10) Plant Taxonomy–O.P.Sharma. 

11) PlantBreeding–Theoryand Techniques–S.K.Gupta. 

12) BreedingAsianFieldCrops–

JohnMiltonPoehlmanandDhirendranathBorthakur. 

13) CropProductionandFieldExperimentation–

Dr.V.G.Vaidya,K.R.Sahasrabudhe,Dr.V.S.Khuspe. 

14) AgriculturalProblemsofIndia–A.N.AgrwalandKundamLal. 



M.Sc.I-Sugartechnology(Semester-1) 

Paper–IISugarProcessing-Clarification&Evaporation 
 

 

Unit Syllbus Lectures 

I Introduction of sugar industry & flow chart of sugar 

manufacturingprocess, Extraction of juice from cane, Maceration or 

imbibitions 

andtheirschemeMillsanitationandtypeofbiocidesused,Effectsoffine 

bagasillo on juice clarification & its separation, Equipments detailand 

operation of DSM screen & Rotary screen, Weighing and meteringof 

juice, Equipment detail and operation of Maxwell Boulogne 

scaleandmassflowmeterwithcalibration,Objectofjuiceheating,Construct

ionandworkingofverticaltubularjuiceheater,RemovalofCondensateandn

on-condensablegas,Calculationofheatingsurface, Concept of vapor line 

and dynamic Juice Heater, ConstructionandworkingofDCHandPHE 

Basicchemicalrequiredforclarification,theirspecification.Preparationof

milkoflime(MOL)anditsequipmentdetails.SeparationofgritfromMOL,Pr

oductionofSO2gasbyfurnaceQuantity of air required for burning, 

Equipment detail and operation ofcontinuous & film type furnace, Roll 

of phosphate in juice clarificationanditsuse 

15 

II Compositionofcaneandjuice,Principleofjuiceclarification,Influence of 

lime on different constituents of juice¸ Effects of pH onsucrose and 

reducing sugar, Action of heat on sucrose and 

reducingsugar,Differentprocessofcanejuiceclarification,Defecation,Sul

phitationandcarbonation,Comparisonbetweensulphitation&carbonation, 

Principle of subsidation, Factors affecting the subsidation, Speed 

ofsubsidationConstructionandoperationofDORRmultifeedclarifier, 

444Rapiclarifier, Importance of short ration clarifier, Itsconstruction 

andoperation, Preparationof settlingchemicalanditsuse,juice 

andmudremoval 

Condition for good filtration, Preparation of mud, Construction 

andworkingofvacuumfilter,Washingofcake,Minicondenserorvacuumpu

mp,Qualityoffiltrateanditstreatment,Decanterformuddyjuicetreatment,

Advantagesofdecanter 

15 

III Theory of evaporation – Introduction, quantity of water 
evaporatedfromjuice, 
Heattransferinevaporator,Boilingpointofjuice,NorbertRolexprinciple
applicabletomultipleeffectevaporators 

ConstructionofRoberttypeevaporator,Differenttypesofevaporatorbod

y,EntrainmentandentrainmentseparatorCondenser and type of 

condenser, Quantity of water required forcondention,Vaporvelocity 

andvaporpiping 

15 



IV Operation of evaporator, Off season testing of evaporator, Starting 
ofevaporator,Juicelevelinevaporator,Condensateandnon-
condensablegasremoval,Flashrecoveryofcondensate,UseOfcondensate,
Stoppingofevaporator 

Vaporbleedingandsteameconomy,Basicrequirementofsteam,Steam 
economy when vapor used for juice heating, Steam 
economywhenvaporusedforjuiceheatingandpan boiling, Steam 
savingdevice 

a)Treatment of syrup, Construction and working of syrup 

sulphitor,Scaleformationandremoval 

15 

 

Referencebooks: 

1) Principleofsugartechnology volIP.Honig 

2) PrincipleofsugartechnologyvolIIP.Honig 

3) Principleof sugartechnologyvolIIIP.Honig 

4) Handbookofsugarrefinerychungchichou 

5) Manufacturingand refiningofrawsugar–Baikow 

6) ByproductofcanesugarindustriesPaturau. 

7) cane sugar hand 

bookR.B.L.Mathur 

8) CanesugarmanufacturinginIndiaD.P.Kukkarni 



M.Sc-ISugarTechnology(Semster-I) 

Paper:III-(SEM)SUGARENGINEERING--MILLING 
 

 
 

Unit Syllbus Lectures 

I Caneweighbridges:types,capacityetc. 

Cane handling and feedingCane unloading - Bridge with trolley –

having sling bar system – two motion/three motion, auto de-

hookingsystem 

Feeder table – size, slope, chain, breaking strength, 

powerconsumption,drive etc 

Cane carrier – horizontal & inclined carrier, feedinglength, Width 

ofcarrier, Speed of carrier,capacity of carrier, power consumption 

ofcarrier, Types of carrier 1) single cane carrier 2)Split cane 

carrier.3)Rakecanecarrier 4)Belt carrier,Trampironsepetor. 

15 

II Canepreparations 

Preparationofcane, 

various devices of cane preparation like kicker, chopper, leveler, 
cutterfibrizerandshredder 

Measurementofpreparationindexbybulkdensitymethod,sievingmethod,l

eachingmethod. 

15 

III Millsandmillcomponents–Conventional threerollermill. 

MillHeadstocks,Millrollers&rollersgrooving 

Grooving types – V–grooves, Messchaert grooves & chevron 

grooveslotusroller,Millhydraulicsystem,Millbearings&theirtypes 

Millrollerpinions,Trash&Scrapperplates 

15 

IV Mill drive types with merit and demerit, Mill power requirement, 

Millgearing,Millcouplingsandtailbars 

Mill setting – Roller setting, pressure feeder setting, underfeed 

rollersetting,donelleychuteopening,trashplatesetting,practicaloptimiz

ationofmillsetting 

Checkingofmillperformanceby Brixcurve 

Imbibitions–Objectsofimbibitions,Typesofimbibitions,Hotandcold 
water for imbibitions, Its Merit and demerit,Imibibition 
controlsystem 

15 

 
ReferenceBook. 

1] Handbook of canesugar E.Hugot 

2] Canesugarengineering PeterRain. 

3] Machinery&equipments ofsugarfactory L.A.Tromp 

4] canesugarhandbook R.B.L.Mathur 



5] Modernmillingofsugarcane :Maxwell 

6] standardfabricationpractices ofcane sugarmill Delden. 

7]theenergycanealternative Alexander 

8] Cane sugar manufacturing in 

IndiaD.P.Kukkarni 



M.Sc.(SugarTechnology)Part–I(Semester-I) 

Paper-IV(CC)CHEMICALCONTROL 
 

 
 

Unit Syllbus Lectures 

I Technical definition mill and boiling 

houseFundamental formulamillandboilinghouse 

15 

II Calculationformillhouse 

Differentialmethod 

forcalculationofBrix%Bagasse,fibre%Bagasse,addedwater% fibre 

Inferentialmethod forcalculationofmixed 

juice%cane,Bagasse%cane,addedwater %cane etc. 

Clarificationofsomeconceptslikejavaratio,E.R.Q.V,B.F.C.W.etc. 

PrimaryExtraction,SecondaryExtraction,MillExtraction,reducedmillext
ractionandwholemillextraction 

15 

III Calculationforrun report 

Pol, Brix, Non – sugar balance, Clarification efficiency & 

clarificationfactor, Stock taking &available sugar, Boiling house 

losses, Equivalentstandard granulated. (ESG), Conversion of raw sugar 

recovery intowhite sugar recovery by using ESG formula, Virtual final 

molassespurity,Operationincluding& excludingstoppage 

15 

IV Calculationforboilinghouse 

Recordedboilinghouserecovery,Theoreticalboilinghouserecovery,0 

Idealboilinghouserecovery,Boilinghouserecovery(ESG),Reducedboilin
g house recovery (GUNDU RAO),Overall 
recovery,Reducedoverallrecovery, 
Controlparametersandnormsforefficiency 

15 

 
Referencebooks 

1) SystemofchemicalcontrolforcanesugarfactoriesinIndia-
N.C.Verma. 
2) Method of chemical control in cane sugar factories.—
H.C.PprisenGeerligs. 
3) InternationalCommissionforuniformmethodofsugaranalysis–
ICUMSAPublication 



M.SCPART-I (SEMESTAR-II) 

Paper-I(SC)SUGARCHEMISTRY 
 

 
 

Unit Syllbus Lectures 

I Carbohydrates–

Classification,structure,physicalproperties,reactionofGlucoseandfructo

se(withorganicandinorganicreagents),alkaline,acidic 

andthermaldecomposition 

Sucrose – Structure, formation in plants and nutrition, 
Physicalproperties(aqueous,opticalelectrical),chemicalproperties(hy
drolysis,oxidation,reduction,alkaline,acidicandthermaldegradation),
sucrosederivativesanduses,enzymicandpolymerization 
products.Polysaccharides – cellulose, starch anddextran 

Crystallization – Mechanism of crystal growth, rate of 

crystallization(diffusion,viscosity,colloids,crystallographicconsideratio

ns),crystallographyof sucrose 

15 

II Proteins&Aminoacids–

DistributionofNitrogenincane,Classification&generalproperties,protein

s&aminoacidsofsugarcane and their behavior during processing – 

maillard reaction,thermal decomposition,suppression ofheattransferetc. 

Organic, inorganic, nitrogenous and non nitrogenous non sugars 

incane. 

Coloring Matter – Coloring matter present in sugarcane – 

chlorophyll,flavonoids, anthocyanins as chlorants, colouring 

compounds developedin process – caramel, Hexose degradation 

products, maillard reactionproducts,Colorimetry. 

Colour Removal – Theory of adsorption, adsorption of 
coloringmatter, use of activatedcarbons. Ion Exchange Resins – 
theory,regenerationofresins,applicationinsugarindustry 

15 

III Sucrose–
Structure,PhysicalandChemicalproperties,Usesofsucrose,foodapplicati
ons,feedstockforchemicalsynthesis,fermentationfeedstock,pharmaceuti
calapplications,nutritionandhealth aspectsandmetabolismofsucrose 

Sugar Analysis – standards and definitions, physical methods 

ofsugar analysis, Polarimetry, Refractive index, colorimetric 

methods,enzymatic methods, chromatographic methods, NIR, 

determinationofothercomponents;moisture,ash&inorganicconstituen

ts,particlesizedistribution,insolublematter 

15 

IV Sugar Derivatives & Sugar Alcohols – Ethers: – Triethyl 
ethers,methyl ethers, other alkyl ethers, silyl ethers, cyclic acetals. 
Esters: -
Acetates,benzoates,fattyacidesters,othercarboxylicesters,sulphonate 
esters, deoxyhalogen derivatives, anhydrides & 
epoxides,nitrogencontainingcompounds,sulphurcontainingcompounds
, 
oxidation  compounds  from  enzymatic  isomerization,  polymeric 

15 



 intermediates. 

Sugar Alcohols: - Occurrence, Physical & Chemical 
properties,anhydration,esterification,etherification,acetalformation,
oxidation, reduction, metal complexes, isomerization, 
manufactureofsorbital, mannitol&xylitol 

 

 

Referencebooks: 

1) Organicchemistry :Hendrick,Cram,Hammond. 

2) Organicchemistry :Morrison&Boyd 

3) Organicchemistry :FinerI.L 

4) Organicchemistry :Pine 

5) AdvanceOrganicchemistry:SachinkumarGhosh. 

6) AdvanceOrganic chemistry:B.S.Bahl&ArunBhai 

7) Principleofsugartechnology. P.Honig 



 

 

 
 

M.Sc.Part– I(Semester -II) 

Paper:II(SP-CF)-SugarProcessing–Crystalisation&Finishing 

Unit Syllabus Lectures 

I Theory of crystallization & its zones, Grain & graining methods, Principles 

&practices in grainingprocess, Mechanism of pan boiling, Different 

massecuiteboiling scheme,Principles andpracticesinpanboiling. 

15 

II Construction of pan, Types of pan, Pan control & instrumentation, 

Cobenze’smethod for purity control, Calculations of massecuite % cane & 

molasses %cane by solid balance, Determination of crystal % massecuite, 

Determination ofcrystal size, volume and surface area,etermination of steam 

requirement 

formassecuiteboiling,Crystallizationbycooling,Typeofairandwatercooled 

crystallizers, Various zones and their retention time in cooling 

process,Exhaustionofmolassesitscalculation&variousfactoraffectingexhaustion 

15 

III Centrifugal theories, Centrifugal forces, Mean equivalent radius, 

Gravityfactory,Timecycle,Capacityofbasket,Momentof 

inertia,Powerrequirement,Constructionsofbatchmachine,typesofdriveandcontrol

,Constructionsof 
continuousmachinetypesofdriveandcontrol 

15 

IV Centrifugal operations - Screen washing, Sugar washing,Massecuite 

charging,Separation of light and heavy molasses, Spinning and drying, 

DischargingSuperheatedwashwatersystem 

Sugarmeltercapacity,controlsystemfortemperature&BrixPug 

mill,magma &run offtank. 

Molasses weighing scale construction, 

operationTheoryof drying&cooling 

Drying and cooling of sugar on hopper, fluidized bed drier, Rotary 

drierGrading ofsugar,packingofsugar 

Stitchingandweighingofsugar 

Keeping quality of sugar, storage of 

sugarSpecification of sugar as per IS 

standard.Constrictionofgodown&storageofmola

ssesSugarhandling &transportingsystem 

15 

ReferenceBooks: 

1. Principleofsugartechnology,VolI,P.Honig 

2. Principleofsugartechnology, VolII,P.Honig 

3. Principleofsugartechnology,Vol III,P.Honig 

4. Handbookofsugarrefinery, ChungChiChou 

5. Manufacturingandrefiningofrawsugar,Baikow 

6. Byproductofcanesugarindustries,Paturau 

7. Canesugarhandbook,R.B.L.Mathur 

8. CanesugarmanufacturinginIndia,D. P.Kulkarni 

9. Handbook ofcanesugar,E.Hugot 

10. Canesugarengineering,PeterRain 



M.SCPART-I(SEMESTAR-II) 

Paper: III-(SESP) SUGAR ENGINEERING- I –STEAM & 

POWERGENERATION 
 

 
 

Unit Syllabus Lectures 

I Steam Generation: (Boiler) - Properties of steam, Fuel (Bagasse) 

,characteristics of Bagasse, combustion Bagasse, Furnaces 

(SpreaderStoker & Travelling Grate),Boiler mountings :stop 

valve,Safety valve,blowdown valve water level gauge glass, Boiler 

accessories: Superheater, Economizer, Air preheater,Boiler feed water 

tank & 

pumpdearitorI.D,F.D.&S.Afans,Chimney,electrostaticparticipatoretc. 

15 

II BoilerInstrumentation&Control- 

Variousflowmetertomeasureflowslikesteam,feedwater,Levelindicatorf

orDrumwater,Pressureindicatorforsteampressure, 

,Temperature indicator for various points, All these points to 

beconnectedto dataloggerforrecording 

15 

III Boiler water treatment - Use of condensate, Feed 

waterspecificationandtreatment(Internal&External),DM&ROPlants,a

nalyticalcontrol 

15 

IV PowergenerationandAlternator 

a) Power generation – Classification, description & working 

ofextraction&doubleextractioncumcondensingandfullycondensingtyp

eturbines, specific steamconsumption 

b) Alternator–

sugarfactoryrequirements,size,type,voltage,powerfactor&efficiency, 

3phaseACgeneration,andpowertransmissionsystem. 

15 

 
ReferenceBook. 

1] Handbook of canesugar E.Hugot 

 
2] Canesugarengineering PeterRain. 

 
3] Machinery&equipments ofsugarfactory L.A.Tromp 

 
4] canesugarhandbook R.B.L.Mathur 

 
5] Modernmillingofsugarcane Maxwell 

 
6] standardfabricationpracticesofcanesugarmill 

 Delden.7]theenergycanealternative,

 Alexander8]CanesugarmanufacturinginIndia  D.P.Kukkarni 



M.ScPART-I(SEMESTAR-II) 

Paper:IV-(EDD)EQUIPMENTSDESIGNANDDRAWING. 
 

 

 
 

Unit Syllabus Lectures 

I a) Juiceheaters-

Heattransfercoefficient,Heatingsurface,Sizingofheater, Tube size 

and number of tubes,No of passes and 

juiceinlet/outletsizes,Constructionofjuiceheater. 

b) Juice Sulphitor - Factors used to design continuous juice 

sulphitoror reaction tank, Lime proportioning device (lime dosing), 

SO2 

gasdistribution(So2gasdosing),Mechanicalstirrerformixingofreagent,

Design of tank with respect of diameter, Automation for pH 

control,Constructionof continuous juice sulphitor 

15 

II a) SulphurBurners/Furnace-Combustionprocessofsulphur,Quantity 

of air required, Capacity of sulphur burner, Construction 

ofsulphurburner 

b) Juice Clarifier - Type of clarifier, Functional theory of 
operation,Retention Time, Flash Tank¸Capacity of Clarifier, 
Construction ofclarifier 

15 

III a) Evaporator - Heat transfer & Evaporation coefficient, 

HeatingSurface,Tube size and no of tubes, Juice/syrup inlet-out 

letconnection,SizingTriple/Quadruple/Quintuple,Steamrequireme

nt 

b) Syrup sulphitor - Factors used to design syrup sulphitor, Design 
ofsyrup sulphitor with respective to diameter, Automation for 
Phcontrol,Specificationandconstructionofsyrupsulphitor 

15 

IV a) Pan - Important requirement of pan boiling used to design 

batchpan, Different design of batch pan, The major design aspects 

used incontinuous pan, Different design of continuous pan, pan 

capacity andheatingsurface, Constructionofpan, 

b) Crystallizers - Horizontal v/s Vertical crystallizers, Capacity 

ofcrystallizer,Variouszonesandtheirretentiontimeincoolingprocess, 

Quantityofwaterrequiredforcooling 

c) Centrifugals - Gravity factor, Type of screen, Massecuite 
curingcycle,DC/ACdrive,variablefrequencydrive,Capacityofbaske
t 

d) Hopper&Grader-Drying&coolingofsugar,Gradingofsugar 

15 

ReferenceBook: 

1] Hand bookof canesugar E.Hugot 
 

2] CanesugarengineeringPeterRain.3]Machinery&equipments 

ofsugarfactory  L.A.Tromp 

4]canesugarh   R.B.L.Mathur 

5]Modernmillingofsugarcane M axwell 



6]standardfabricationpracticesofcanesugarmill Delden. 

7]theenergycanealternative,

 Alexander8]Can

esugar manufacturinginIndia  D.P.Kukkarni 



SyllabusofPracticalCourses-M.Sc.SugarTechnology 

SEMESTERI 

1) SUGARCANEAGRICULTURE 

1) Studyofexternalmorphologyofsugarcaneplant. 

2) Studyofinternalmorphology ofsugarcaneplant-T.S.ofroot, 

3) Studyofinternal morphology ofsugarcaneplant-T.S.ofstem 

4) Studyofinternal morphology ofsugarcaneplant-T.S.ofleaf. 

5) DeterminationofsoilpH(Anysuitablemethod). 

6) Studyofsoiltexture 

7) Determinationofhumuscontent(fertility)ofthesoilsample 

8) Studyofdeficiencysymptomsofmacronutrients(N,P,K)insugar

caneplant. (Demonstration) 

9) Studyofsugarcanediseases-redrot,whipsmut,leafscald. 

10) Studyofsugarcanediseasesredstrips,mosaicandgrassyshoot. 

11) Study of sugarcane pests- termites, shoot borer, white flies 

andarmyworms 

12) Studyofdifferenttypesoffertilizers.(Demonstration) 



2) SUGARTECHNOLOGY-I(Routineanalysis) 

 
1) PreparationofindicatorsolutionsandtestpapersforpHdeterminationof–

RawJuice(MethylOrange)&SulphitedJuice(BromothymolBlue) 
2) DeterminationofpH ofgivensamplebytestpaperandPHmeter. 
3) Determinationoftotaldissolvedsolids(Brix)ofgivensampleofjuicebyHydro

meterand handrefractometer. 
4) Determination ofapparentPurityofgivensampleofjuices.. 
5) Todeterminethepurityofgivensampleofsyrupandmolasses. 
6) TodeterminethepurityofgivensampleofMassecuite 
7) Todeterminepurityoffinalmolasses 
8) Todeterminepol%andmoist.%ofBagasse. 
9) Todeterminepol%andmoist.%offiltercake. 

10) Todeterminesucroseofjuice by– 
a) doublepolarizationmethod(Jackson&Gilis) 
b) Fehling’smethod. 

11) Todetermine reducingsugarof juiceby–a)Eyonand lane method 
b)Luffsmethod 

12) Todeterminesucroseoffinal molassesby 
i. doublepolarizationmethod(Jackson&Gilis) 
ii. Fehling’smethod. 

13) Todeterminereducingsugaroffinalmolassesby 
a.Eyonand lanemethod 

i.Luffs method 
14) Todeterminetotalreducingsugaroffinalmolasses. 
15) Todetermineviscosityoffinalmolassesbyviscometer. 

SEMESTERII 

1)Sugarchemistry 

1] Analysisofwhitesugarfor 

a) Moisture(lossondrying) 
b) Pol% by polarmeter 
c) SucrosebyJackson&Gillis 
d) ReducingsugarbyOfnermethod 
e) Ash(sulphated&conductivity) 
f) GradingofsugarintermofISS 

2] Analysisofrawsugarfor 

a) Moisture(lossondrying) 
b) Pol% by polarimeter 
c) SucrosebyJackson&Gillis 
d) ReducingsugarbyOfnermethod 
e) Ash(sulphated&conductivity) 
f) Colorinsolution 
g) Grainsizebytestsieve. 

3) AnalysisofJaggeryfor 

a) Moisture(lossondrying) 
b) Pol% by polarmeter 
c) Reducingsugar 
d) NetRendenment 

4) Determinationofmeltingpointofsucroseandboilingpointofdifferentconcent
ration sugarsolutions 

5) The Determination of Insoluble Matter in
 WhiteSugarTheDetermination 
oftheParticleSizeDistributionofWhiteSugarbysievemethod 

6) AnalysisofrawandwhitesugarforcolorbyMOPSmethod. 
7) Todeterminesulphurdioxide(so2)insugar. 
8) TodetermineflocktestbyCocacolamethod. 



2) SUGAR 

TECHNOLOGY–II(SPECIALANALYSIS)  

1) Todeterminepol%canebydirect&indirectmethod 

2) Todeterminefiber%canebydirectandindirectmethod. 

3) Todetermineofrecovery%canebylabcrushermethod. 

4) Todeterminepreparatoryindex ofpreparedcane. 

5) TodeterminemillperformancebyBrixcurvemethod. 

6) Todeterminemudvolumeofjuicebyheating,liming&additionoffloccu

lants. 

7) TodetermineoptimumpHofshocklimingforgoodclarification. 

8) TodetermineSO2contendinsyrup. 

9) Todeterminesizeofcrystalinslurry/seed/massecuite.Bymicroscope. 

10) Todeterminecrystal%massecuitebypurityandlabcentrifugalmachine. 

11) Todeterminephosphatecontentofjuiceby 

a) Ammoniummolybdate method. 

b) Uraniumacetatemethod.. 

12) Todetermine CaOcontentofjuiceby 

a) EDTAmethod 

b) Ammoniumoxalatemethod. 

13) Todetermine sulphetedAsh ofjuice, 

14) Analysisofboilerwater for 

a) TDS 

b) Hardness 

c) Alkalinity. 

d) Dissolveoxygen. 

e) Chlorine. 

15) Analysisofeffluentfor 

a) Totalsolids 

b) Totalsuspendedsolids 

c) Total dissolvedsolids 

d) Biochemicaloxygendemand 

e) Chemicaloxygendemand 
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