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DAE FOODPROCESSINGANDPRESERVATIONTECHNOLOGY 
SCHEMEOFSTUDIES 

FIRSTYEAR 
 T P C 
Gen 111 Islamiat/Pakistan Studies 1 0 1 
Eng 112 English 2 0 2 
Comp 122 Computer Applications 1 3 2 
Ch 123 Applied Chemistry 2 3 3 
Phy 113 Applied Physics 2 3 3 
Math 123 Applied Mathematics-I(PaperA+B) 3 0 3 
MTF 111 Engineering Drawing 0 3 1 
MTF 121 Workshop Practice 0 3 1 
FPPT 113 Introduction to FoodScience 2 3 3 
FPPT 133 Fundamental of Food processing &Preservation 2 3 3 

 

Total 15 21 22 
 

SECOND YEAR 
 
Gen 

 
211 

 
Islamiat/PakistanStudies 

T 
1 

 P 
0 

C 
1 

Mgm 221 Business ManagementandIndustrial Economics1  0 1 
Math 233 Applied Mathematics-II(PaperA+B)  3  0  3 

FPPT 213 Fruitand Vegetable ProcessingTechnology  2  3  3 
FPPT 223(Rev.) Cereal and BakingTechnology  2  3  3 
FPPT 233(Rev.) Dairy ProcessingTechnology  2  3  3. 
FPPT 242 Oil and Fat ProcessingTechnology  1  3  2 
FPPT 252 Sugar and ConfectioneryTechnology  1  3  2 
FPPT 273 General & FoodMicrobiology  2  3  3  
FPPT283            FoodChemistry&Instrumentation   2 3 3 

 

Total 
  

 

17 
 

24 
 

24 

 

THIRD YEAR 
     

 
Gen 311 

 
Islamiat/EthicsandPakistanStudies 

 T 
1 

P 
0 

C 
1 

Mgm 321 BusinessCommunication  1 0 1 
Mgm 311 IndustrialMgmt.andHumanRelations  1 0 1 
FPPT314 MeatPoultryandFishTechnology  3 3 4 
FPPT323(Rev.) BeveragesProcessingTechnology  2 3 3 
FPPT332 FoodPackaging  1 3 2 

 
 

FPPT382   QualityControl    1 3 2 
 
 

FPPT392   WasteManagement  1 3 2 
 
 

FPPT353 FoodEngineering  2 3 3 
FPPT362 SpecialProject  0 6 2 
FPPT372   FoodPlantLayoutandHygiene  1 3 2 
      
      
 Total  14 27 23 
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Mgm 221 BusinessManagementandIndustrialEconomics 61 
Math 233 AppliedMathematics-II(PaperA+B) 66 
FPPT 213 FruitandVegetableProcessingTechnology  72 

FPPT 223 CerealandBakingTechnology 78  
FPPT 233 DairyProcessingTechnology 84  

FPPT 242 OilandFatProcessingTechnology 92  
FPPT 252 SugarandConfectioneryTechnology 97  
FPPT 
FPPT 

273 
283 

General&FoodMicrobiology 
FoodChemistry&Instrumentation 

102  
106 

  
 

THIRD YEAR 
  

 

Gen 
 

311 
 

Islamite/EthicsandPakistanStudies 
  

114 
Mgm 321 BusinessCommunicationsandTech.Writing 120 

Mgm 311 IndustrialMgmt.andHumanRelations 124 

 

INDEX 
SUBJECTS PG.NO. 
FIRSTYEAR 

 

Gen 111 Islamiat/PakistanStudies 3 
Eng 112 English 12 
Comp 122 ComputerApplications 14 
Ch 123 AppliedChemistry 19 
Phy 113 AppliedPhysics 27 
Math 123 AppliedMathematics-I(PaperA+B) 36 
MTF 111 EngineeringDrawing 38 
MTF 121 WorkshopPractice 40 
FPPT 113 IntroductiontoFoodScience 42 
FPPT 133 FundamentalofFoodprocessing&Preservation 47 
SECOND YEAR 

Gen 211 Islamiat/PakistanStudies 54 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FPPT314 MeatPoultryandFishTechnology 130 
FPPT323 BeveragesProcessingTechnology 135 
FPPT332 FoodPackaging 140 
FPPT382 QualityControl 144 
FPPT392 WasteManagement 148 
FPPT353 FoodEngineering 152 
FPPT362 SpecialProject 158 
FPPT372 FoodPlantLayoutandHygiene 160 
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Eng-112 ENGLISH 
 
Total contact hours 
Theory   64   T P        C 
Practical  0   2 0 2 

 
AIMS At the end of the course, the students will be equipped with cognitive skill to enable them to 

present facts in a systematic and logical manner to meet the language demands of dynamic 
field of commerce and industry for functional day-to-day use and will inculcate skills of 
reading, writing and comprehension.  

COURSE CONTENTS  
 
ENGLISH PAPER "A"  
1.  PROSE/TEXT 16 hrs 
1.1 First eight essays of Intermediate. English Book-II 
 
2. CLOZE TEST 4 hrs 
1.2 A passage comprising 50-100 words will be selected from the text. Every 11thword or any 

word for that matter will be omitted. The number of missing word will range between 5-10. 
The chosen word may or may not be the one used in the text, but it should be an appropriate 
word.  

 
ENGLISH PAPER "B"  
 
3.  GRAMMAR 26 hrs 
3.1 Sentence Structure. 
3.2 Tenses. 
3.3 Parts of speech. 
3.4 Punctuation, 
3.5 Change of Narration. 
3.6 One word for several 
3.7 Words often confused 
 
4.  COMPOSITION 8 hrs 
4.1 Letters/Messages 
4.2 Job application letter 
4.3 For character certificate/for grant of scholarship 
4.4 Telegrams, Cablegrams and Radiograms, Telexes, Facsimiles 
4.5 Essay writing 
4.6 Technical Education, Science and Our life, Computers, 
Environmental Pollution, Duties of a Student. 4 hrs 
 
5.  TRANSLATION 6 hrs 
5.1 Translation from Urdu into English. 
For Foreign Students: A paragraph or a dialogue. 
 
RECOMMENDED BOOKS 
1. Technical English developed by Mr. Zia Sarwar, Mr. Habib-ur –Rehman, Evaluated by 

Mr.Zafar Iqbal Khokhar, Mr. Zahid Zahoor, Vol - I, National Book Foundation 
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Eng-112 ENGLISH 
 
INSTRUCTIONAL OBJECTIVES 
PAPER-A 
1. DEMONSTRATE BETTER READING, COMPREHENSION AND VOCABULARY 
1.1 Manipulate, skimming and scanning of the text. 
1.2 Identify new ideas. 
1.3 Reproduce facts, characters in own words 
1.4 Write summary of stories 
 
2. UNDERSTAND FACTS OF THE TEXT 
2.1 Rewrite words to fill in the blanks recalling the text. 
2.2 Use own words to fill in the blanks. 
 
PAPER-B 
 
3. APPLY THE RULES OF GRAMMAR IN WRITING AND SPEAKING 
3.1 Use rules of grammar to construct meaningful sentences containing a subject and a predicate. 
3.2 State classification of time, i.e. present, past and future and use verb tense correctly in 

different forms to denote relevant time. 
3.3 Identify function words and content words. 
3.4 Use marks of punctuation to make sense clear. 
3.5 ' Relate what a person says in direct and indirect forms. 
3.6 Compose his writings. 
3.7 Distinguish between confusing words. 
 
4. APPLY THE CONCEPTS OF COMPOSITION WRITING TO PRACTICALSITUATIONS 
4.1 Use concept to construct applications for employment, for character certificate, for grant of 

scholarship. 
4.2 Define and write telegrams, cablegrams and radiograms, telexes, facsimiles 
4.3 Describe steps of a good composition writing. 
4.4 Describe features of a good composition. 
4.5 Describe methods of composition writing. 
4.6 Use these concepts to organize facts and describe them systematically impractical situation; 
 
5. APPLIES RULES OF TRANSLATION 
5.1 Describe confusion. 
5.2 Describe rules of translation. 
5.3 Use rules of translation from Urdu to English in simple paragraph and sentences.  
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Comp-122 COMPUTERAPPLICATIONS 
 

Total contact hours 
Theory 32Hour TPC 
Practical 96Hours   1  3 2 
Pre-requisite None 

 
AIMSThissubjectwillenablethestudenttobefamiliarwiththeoperationofa Micro-

computer.HewillalsolearnDOS,BASIClanguageandword 
processingtoelementarylevel. 

 
COURSECONTENTS 

 
1. ELECTRONICDATAPROCESSING(EDP) 6Hours 

 Basicsofcomputers 
 Classificationofcomputers 
 Blockdiagramofacomputersystem 
 Binarynumbersystem 
 BIT,BYTE,RAM,ROM,EROM,EPROM 
 Inputandoutputdevices 
 Secondarystoragemediadetails 
 Processorsandtypes 
 Usingcomputerforsystemsoftware 
 Usingcomputersforapplicationsoftware. 
 Commontypesofsoftwareandtheirapplication. 

 

2. DISKOPERATINGSYSTEM(DOS) 6Hours 
 2.1Internal commands  
 2.2Externalcommands  

 2.3Batchfiles  
 

 
 

3. 

2.4Advancefeatures. 
 

BASICLANGUAGE 

 

 
 

10Hours 

 Introductiontohighlevellanguages 
 IntroductiontoBASIC 
 REMStatement 
 Assignmentstatement 
 Inputstatement 
 Read-Datastatement 
 IF-THENstatement 
 IF-THENElsestatement 
 FOR-NEXTstatement 
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 DIMstatement 
 LPRINTstatement 
 STOPstatement 
 END statement 
 LogicofaBASICProgramme 
 RunningaBASICProgramme 
 SavingandRetrievingaProgramme 
 Advancefeatures 

 
4. WORDPROCESSING 7Hours 

 Starting wordprocessorsession 
 Openingadocument 
 Savingadocument 
 Endingwordprocessorsession(Temporarily) 
 Retrievingadocument 
 Spellcheck 
 Marginsandtabsetting 
 AligningParagraph 
 Printingadocument 
 Advancefeatures 

 
5. COMPUTERGRAPHICINBASIC 3hours 

 Graphicfundamentals 
 Pointsandlines 
 Dotsinspace 
 Alighteningblot 
 Shapes 
 Expandingcirclesandrectangles 

 
RECOMMENDEDBOOKS 

1. RonS.Gottfrid,Programming withBASIC, 
2. AnyWordProcessorLatestRelease(e.g.,Word,Word-Perfectetc). 
3. ABC'SofDOS (latestrelease). 
4. JuddRobbins,MasteringDOS6.0and6.2 
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Comp-122 COMPUTERAPPLICATIONS 

INSTRUCTIONALOBJECTIVES 

1. UNDERSTANDELECTRONICDATAPROCESSING(EDP). 
 Describebasicsofcomputers. 
 Enlistdifferentclassificationofcomputers. 
 Explainblockdiagramofacomputersystem. 
 Describebinarynumbersystem. 
 Statetheterms usedincomputerssuchasBIT,BYTE,RAM,ROM, EROM, 

EPROM. 
 Identifyinputandoutputdevices. 
 Describesecondarystoragemedia. 
 Explainprocessor. 
 Namedifferenttypesofprocessors. 
 Explaintheuseofcomputerforsystemsoftware. 
 Explaintheuseofcomputerforapplicationsoftware. 
 Enlistcommontypesofsoftwareandtheirapplication. 
 Explainvariousapplicationofabovesoftwaresmentionedin1.12 

 
2. UNDERSTANDDISKOPERATINGSYSTEM(DOS). 

 ExplaintheuseofvariousinternalcommandofDOS. 
 Explaintheuseofvariousexternal commandofDOS. 
 Describebatchfiles. 
 Identifyadvancedfeatures 

 
3. UNDERSTANDBASICLANGUAGE. 

 Explainhighlevellanguages. 
 ExplainBasiclanguage. 
 Describe Remstatement 
 Describeassignmentstatement 
 ExplainInputstatement 
 ExplainRead-Datastatement 
 ExplainIf-ThenStatement 
 ExplainIf-then-ElseStatement 
 ExplainFor-NextStatement 
 ExplainDIMStatement 
 ExplainLPRINTstatement 
 Explainstopstatement 
 ExplainendStatement 
 DescribeLogicofBasicprogram 
 DescriberunningaBasicProgram 
 Describesaving&retrievingBasicProgram 
 DescribesomeAdvancefeaturesofBasicprogram 
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4. UNDERSTANDWORDPROCESSINGSESSION 
4.1. Describe word-processing 
 NamecommandtobeenteredonDos-prompttoloadword-processor 
 Identifyinitialscreen 
 Describethecommandtoopenadocument 
 Describetheprocedurefornamingthedocument 
 Explainimportanceofgivingextensiontoadocument 
 Describesavingandretrievingadocument 
 Explainimportanceofsavingthe workatregularintervals 
 StatetemporarilyEnding word-processingsession&documentretrieval 
 Stateproceduretore-enter wordprocessor 
 Stateproceduretore-openthedocumentandediting 
 Describespell-checkfacility 
 DescribeMargins&TabSetting 
 Describetoalignparagraph 
 Describe Re-editingtechniques 
 Describeproceduretoset-upprinter 
 Describecommandforprintouts 
 Explainmultiple-copyprintoutprocedure 
 Explainsomeadvancefeatures 
 Describeprocedureofcondensedprinting 
 Describeprocedureforchangeoffonts 

 
5. UNDERSTANDPROGRAMMINGINSTRUCTIONSFORCOMPUTERGRAPHIC 

INBASICLANGUAGE 
 Identifygraphicfundamentalsinbasiclanguage 
 Explaintodrawpointsandlines 
 Explaintodrawdotinspace 
 Explaintodrawlightingblot 
 Explaintodrawshapes 
 Explaintodrawexpandingcirclesand rectangles 
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Comp-122 COMPUTERAPPLICATIONS 
 
LISTOFPRACTICALS 96hours 

 
DOS 
1 Identifykeyboard,mouse,CPU,diskdrives,disks,monitor&printer 
2 PracticeforbootingupofacomputersystemwithDOSsystemdiskandpoweroff 

systematDOSprompt 
3 PracticeforCLS,VER,VOL,DATE&TIMEcommands 
4 PracticeforCOPY,RENcommands 
5 PracticeforDEL,TYPE,PATH,PROMPT,COPYCON, MD,CD,RDcommands 
6 PracticeofthepracticalsatS.No.3,4,5 
7 PracticeforFORMAT command with/s,/4,/uswitches 
8 PracticeforDISKCOPY,DISKCOMPcommands 
9 PracticeforSCANDISK,XCOPY,DELTREE,TREE,LABELcommands 
10 PracticeforPRINT,UNDELETEcommands 
11 PracticeforthepracticalsatS.No.8,9,10,11 
12 Practiceforcreatingabatchfile 
BASIC 
1 Practiceforloading&unloadingBASICsoftwareandidentifyroleoffunctionkeys inBasic 
2 IdentifyroleofvariouskeysincontinuationwithALT keyinBASICprogramming 
3 PracticeforCLS,LOAD,SAVE,FILE,RENUMcommandbyloadinganyexisting 

BASICProgram 
4 PracticeforeditinganyexistingBASICProgram 
5 PrepareBASICProgramtodisplaysumoftwonumbersusingINPUTS 
6 PrepareBASICProgramtodisplaysumoftwonumbersusing READ-DATA 
7 PrepareBASICProgramtomultiplytwonumbers 
8 PrepareBASICProgramtocalculateArea ofRectangle,whenlengthandwidthare given 
9 PrepareBASICProgramtocalculateareaofacirclewhenradius/diameterisgiven 
10 Prepare very simple BASIC Programs using IF-THEN-ELSE and FOR-NEXT 

statement 
11 IdentifyDIMstatement 
12 PracticeforLPRINT statementforvariousProgramshard-copyoutput 
WORDPROCESSING 
1 Practiceforloading&unloadingawordprocessor 
2 Practiceforcreatingdocument&savingit 
3 Practiceforspell-checkfacilityofthe word-processor 
4 Practiceforeditinganexistingdocument 
5 Practiceforvariousword-processingMenuOptions 
6 Practiceforprintingadocument 
7 PracticeformarginandTABsettinganddocumentalignment 
8 Practiceforsomeadvancefeatures 
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Ch-123 APPLIEDCHEMISTRY 
 
TotalContactHours 

Theory 64 T P C 
Practical 96 2 3 3 

 

AIM Afterstudyingthiscoursethestudentswillbeableto: 
a. Understandthesignificanceandroleofchemistryinthedevelopmentof 

moderntechnology. 
b. Knowthe basic  principles of chemistry  as  applied in the studyof this 

technology. 
c. Understandthescientificmethodsforproduction,propertiesanduseof 

materialsofindustrialandtechnologicalsignificance. 
d. Gainskillforefficientconductofpracticalinachemistrylab. 

 
COURSECONTENTS 

 
1. INTRODUCTION 3hours 

 Scopeandsignificance. 
 Orientationwithreferencetothistechnology. 
 Termsused&unitsofmeasurementsinthestudyofchemistry. 

 
2 FUNDAMENTALCONCEPTSOFCHEMISTRY 3hours 

 Symbols,valency, radicals,formulas. 
 Chemicalreactionsytheirtypes. 

 
3 ATOMICSTRUCTURE. 4hours 

 Sub-atomicparticles. 
 Architectureofatomsofelements,AtomicNo.andAtomicWeight. 
 Periodicclassificationofelementsandperiodiclaw. 

 
4. CHEMICALBOND 3hours 

 Natureofchemicalbond. 
 Electrovalentbond withexamples. 
 Covalentbond(polarandnon-polar)sigmaandPibondswithexamples. 
 Co-ordinatebond withexamples. 

 
5. GASESANDLIQUIDS 4hours 

 Liquidandgaseousstate. 
 Liquids and their general properties (density, viscosity, surface tension 

capillaryactionetc). 
 Gasesandtheirgeneralproperties. 
 Gaslaws(Boyle'slaw,Charle'slaw,andGrahamlawofdiffusionetc.). 
 Problemsinvolvinggaslaws. 
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6. WATER. 4hours 
 Chemicalnatureandproperties. 
 Impurities. 
 Hardnessofwater (types,causesandremoval). 
 Scalesofmeasuringhardness(degreesClark,french,ppm,mgperliter). 
 Boilerfeedwater,scalesandtreatment. 
 Sea-waterdesalination,sewagetreatment. 
 Sterilizationofwater. 

 
7. ACIDS,BASESANDSALTS. 3hours 

 Definitionswithexamples. 
 Properties,theirstrength,basicityandAcidity, 
 Saltsadtheirclassification withexamples. 
 pH-valueandscale. 

 
8. OXIDATIONANDREDUCTION. 3hours 

 Theprocess,definitionandscopewithexamples. 
 OxidizingandReducingagents. 
 Oxidesandtheirclassifications. 

 
9. NUCLEARCHEMISTRY. 3hours 

 Introductionand. 
 Radioactivity(alpha,betaandgammarays) 
 Halflifeprocess. 
 Nuclearreactionandtransformationofelements. 
 Radiationsand Foodpreservation. 

 
10. CORROSION. 3hours 

 Introduction withcauses. 
 Typesofcorrosion. 
 Rustingofiron 
 Protectivemeasuresagainstcorrosion. 

 
11. FOODPRESERVATIVES 3hours 

 Natureoffoodpreservatives. 
 Someimportantfoodpreservatives. 
 Classificationofpreservatives. 
 Usesofpreservatives. 

 
12. ALLOYS. 3hours 

 Introduction withneed. 
 Preparationandproperties. 
 Someimportantalloysandtheircomposition. 
 Uses. 
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13. CHEMICALASPECTSOFFOOD. 4hours 
 Introduction. 
 Essentialfoodingredients 
 Carbohydrates 
 Proteins 
 Fats. 

 
14. PLASTICSANDPOLYMERS. 3hours 

 Introduction. 
 Polymerizationanditsmechanism. 
 Syntheticfibers. 
 Usesofpolymers. 

 
15. DYESANDCOLOURS. 3hours 

 GeneralIntroduction. 
 Chemicalnatureofdye-stuffs. 
 Classificationofdyesandtheiruses. 
 Colouringagentsforfood. 

 
16. POLLUTION. 3hours 

 Theproblemsanditsdangers. 
 Causesof environmentalpollution. 
 Commonpollutants. 
 Remediestocombatthehazardsofpollution. 

 
17. INTRODUCTIONTOORGANICCHEMISTRY. 3hours 

 Introductionandsignificance. 
 Classificationoforganic compounds. 
 Nomenclatureoforganic compounds. 

 
18. CARBOHYDRATES. 3hours 

 Introduction. 
 Classification. 
 Propertiesanduses. 

 
19. PROTEINS. 3hours 

 Introduction. 
 Chemicalnatureandsources. 
 Propertiesanduses. 

20. FATSandOILS. 3hours 
 Introduction. 
 Chemicalnature. 
 Sourcesandproperties. 
 Importanceasfood. 
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Ch-123 APPLIEDCHEMISTRY 

INSTRUCTIONALOBJECTIVES 

1. UNDERSTANDTHESCOPE,SIGNIFICANCEANDROLEOFTHESUBJECT. 
 Definechemistryandits terms. 
 Defineunitsofmeasurementsinthestudyofchemistry. 
 Explaintheimportanceofchemistryinvariousfieldsofspecialization. 
 Illustratetheroleofchemistryinthistechnology. 

 
2. UNDERSTANDLANGUAGEOFCHEMISTRYANDCHEMICALREACTIONS. 

 Definesymbol,valency,radical,formula withexamplesofeach. 
 Writechemicalformulaofcommoncompounds. 
 Definechemicalreactionandequations. 
 Describetypesofchemicalreactionswithexamples. 
 Listchemicalformulaofcommonsubstancesusedintherespectivesubject. 

 
3. UNDERSTANDTHESTRUCTUREOFATOMSANDARRANGEMENTOFSUB 

ATOMICPARTICLESINTHEARCHITECTUREOFATOMS. 
 Defineatom. 
 Describethefundamentalsubatomicparticles 

 DistinguishbetweenatomicNo.,massNo.andbetweenisotopeand 
isobars. 

 Explainthearrangementsofelectronsindifferentshellsandsubenergy levels. 
 Explainthe groupingandplacingofelementsintheperiodictable. 
 Statetheperiodiclawofelements. 
 Describethetrendpropertiesofelementsbasedontheirpositioninthe 

periodictable. 
 Describegeneralcharacteristicsofaperiodanda group. 
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4. UNDERSTANDTHENATUREOFCHEMICALBOUNDS. 
 DefinechemicalBond. 
 Describethenatureofchemicalbond. 
 Differentiatebetweenelectrovalentandcovalentbonding. 
 Explaintheformationof polarandnonpolar  sigmaandpi-bondwith examples. 
 Explainthenatureofcoordinatebondwithexamples. 

 
5. UNDERSTANDTHESTATESOFMATTERANDAPPLYGASLAWSTOSOLVE 

ALLIEDPROBLEMS. 
 Describetheliquidandgaseous statesofmatter. 
 Describethe generalpropertiesofliquid. 
 Describethe generalpropertiesof gases. 
 StateBoyle'slaw,Charle'slaw,Graham'slawofdiffusion,Dalton'slawof 

partialpressure. 
 Statethemathematicalformsoftheselaws 
 Derive gasequation. 
 Solveproblemsongaslawsandgasequations. 

 
6. UNDERSTANDCHEMICALNATUREOFWATER. 

 Describethechemicalnatureofwater withitsformula. 
 Describethe generalimpuritiespresentin water. 
 Explainthecausesandmethodstoremovehardnessofwater. 
 Expresshardnessindifferentunitslikemg/perlitre, p.p.m,degreesclarkand 

degreesfrench. 
 Describetheformationandnatureofscalesinboilerfeedwater. 
 Explainthemethodforthetreatmentofscales. 
 Explainthesewagetreatmentanddesalinationofsea water. 
 Describemethodsofsterilizationofwater. 

 
7. UNDERSTANDTHENATUREOFACIDS,BASESANDSALTS. 

 Defineacids,basesandsaltswithexamples. 
 Describegeneralpropertiesofacidsandbases. 
 Defineanddifferentiatebetweenacidityandbasicityandusetheterms. 
 Definesaltsand givetheirclassificationwithexamples. 
 ExplainpH valueofsolutionandpHscale. 

 
8. UNDERSTANDTHEPROCESSOFOXIDATIONANDREDUCTION. 

 Defineoxidation. 
 Explaintheoxidationprocesswithexamples. 
 Definereduction. 
 Explainreductionprocesswithexamples. 
 Defineoxidizingandreducingagentsand giveatleastsixexamplesofeach. 
 Defineoxides. 
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 Classifytheoxideswithexamples. 
 
9. UNDERSTANDTHEFUNDAMENTALSOFNUCLEARCHEMISTRY. 

 Definenuclearchemistryandradioactivity. 
 Differentiatebetweenalpha,betaand gammaparticles. 
 Explainhalflifeprocess. 
 Explainatleastsixnuclearreactionsresultinginthetransformationofsome 

elements. 
 Givesiximportantusesofisotopes. 
 Explaintheuseof radiationsinfoodpreservation. 

 
10. UNDERSTAND THE PROCESS OF CORROSION WITH ITS CAUSES AND 

TYPES. 
 Definecorrosion. 
 Describedifferenttypesofcorrosion. 
 Statethecausesofcorrosion. 
 Explaintheprocessofrustingofiron. 
 Describemethodstoprevent/control corrosion. 

 
11. UNDERSTAND THE CHEMICAL NATURE AND USE OF IMPORTANT 

PRESERVATIVESUSED INFOODINDUSTRY. 
 Defineapreservative. 
 Listsome importantpreservativeswiththeirchemicalformula. 
 Explainsgeneralusesofpreservatives. 
 Classifyfoodpreservatives. 
 Explainactionandspecificuseofsomepreservativeagents. 

 
12. UNDERSTANDTHENATUREOFALLOYS OFALLOYSUSEDINRESPECTIVE 

TECHNOLOGY 
 Definealloy. 
 Explainmethodsforthepreparationofalloys. 
 Describe importantpropertiesofalloys. 
 Explaincommonpropertiesandusesofalloys 

 
13. UNDERSTANDTHENATUREOFFOOD. 

 Definefood. 
 Describefoodingredientslikecarbohydrates,proteinsandfats. 
 Explainimportance,propertiesandusesoffoodingredients. 

 
14. UNDERSTANDTHENATUREOFPLASTICSANDPOLYMERS. 

 Defineplasticsandpolymers. 
 Explainthemechanismofpolymerization. 
 Explainthepreparationandusesofsyntheticfibre. 
 Listsome importantsyntheticfibersusedintextileindustry. 
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15. UNDERSTANDTHECHEMICALNATUREOFDYESANDCOLOURS. 
 Definedyesandcolours. 
 Describechemicalnatureofthedyestuffs. 
 Classifydyesandstatetheiruses. 
 Enlistthecolouringagentsforfood. 

 
16. KNOWTHENATUREOFPOLLUTION. 

 Definepollution(air,water,food). 
 Describecausesof environmentalpollution. 
 Enlistsomecommonpollutants. 
 Describemethodstopreventpollution. 

 
17. UNDERSTANDTHENATUREANDSIGNIFICANCEOFORGANICCHEMISTRY. 

 Defineorganic chemistry. 
 Statetheusesoforganic chemistryinmodernworld. 
 Classifytheorganiccompounds. 
 Explainfunctionalgroup. 
 NameorganiccompoundsonthebasisofI.U.P.A.C.system 

 
18. UNDERSTANDCARBOHYDRATESASACHEMICALCLASS 

 Definecarbohydratesandgiveexamples. 
 Explaintheirstructure. 
 Classifycarbohydrates. 
 Statesomeimportantchemicalandphysicalproperties. 
 Give usesofcarbohydrates. 

 
19. EXPLAINTHECHEMICALNATURE,IMPORTANCEANDUSESOFPROTEINS. 

 Defineproteinandciteexampleswithsources. 
 Defineaminoacidsandgiveexamples. 
 ExplainsomeimportantChemicalandPhysicalpropertiesofproteins. 
 Explainusesasfoodingredients. 

 
20. EXPLAINTHECHEMICALNATUREANDUSEOFFATSandOILS. 

 Definefatandoilwithexamples. 
 Describechemicalnatureandsourcesoffatsandoils. 
 Differentiatefatsfromoils. 
 Givesome importantphysicalandchemicalpropertiesoffats. 
 Explaintheiruseandsignificanceasfood. 
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Ch-123 APPLIEDCHEMISTRY 

LISTOFPRACTICALS 

1. Tointroducethecommonapparatus,glasswareandchemicalreagentsusedinthe 
chemistrylab. 

2. Topurifyachemicalsubstancebycrystallization. 
3. Toseparateamixtureofsandandsalt. 
4. Tofindthemeltingpointofsubstance. 
5. TofindthepHofasolutionwithpHpaper. 
6. Toseparateamixtureofinksbychromatography. 
7. Todeterminetheco-efficientofviscosityofbenzenewiththehelpofOstwald vasomotor. 
8. Tofindthesurfacetensionofaliquid withastalagmometer. 
9. ToperformelectrolysisofwatertoproduceHydrogenandOxygen. 
10. TodeterminethechemicalequivalentofcopperbyelectrolysisofCuSO. 
11. Togetintroduction withtheschemeofanalysisofsaltsforbasicradicals. 
12. Toanalyse1stgroupradicals(Ag+-Pb++-Hg+). 
13. Tomakepracticefordetection1st groupradicals. 
14. Togetintroduction withtheschemeofII groupradicals. 
15. TodetectandconfirmII-Aradicals(hg++,Pb++++,Cu+,Cd++,Bi+++). 
16. TodetectandconfirmII-BradicalsSn+++,Sb+++,As+++). 
17. Togetintroduction withtheschemeofIIIgroupradicals(Fe+++-Al+++,Cr+++) 

18. TodetectandconfirmFe+++,Al+++andCr+++. 
19. Togetintroduction withheschemeofIV groupradicals. 
20. TodetectandconfirmAn++andMn++radicalsofIV group. 

21. TodetectandconformCo++andNi++radicalsofIV group. 
22. Togetintroduction withtheAcidRadicalScheme. 
23. Todetectdiluteacidgroup. 
24. TodetectandconfirmCO"3andHCO'3radicals. 
25. To get introduction with the methods/apparatus of conducting volumetric 
estimations. 
26. Topreparestandardsolutionofasubstance. 
27. Tofindthestrengthofa givenalkalisolution. 
28. ToestimateHCO'3contentsin water. 
29. To find out the %age composition of a mixture solution of KNO3  and KOH 

volumetrically. 
30. Tofindtheamountofchlorideions(Cl')in watervolumetrically. 

 
RECOMMENDEDBOOKS 
1. TextBookofIntermediateChemistry(PartIandII) 
2. Sh.AttaMohammad,IlmiAppliedScience. 
3. J.N.Reddy,PolytechnicChemistry,Tata Mc-GrawHillCo.,NewDelhi. 
4. QammarIqbal,ChemistryforEngineersand Technologists. 
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Phy-113 APPLIEDPHYSICS 
 
TotalContactHours 

Theory 64 T P C 
Practicals 96  2 3 3 

 
AIMS:Thestudentswillbeabletounderstandthefundamentalprinciplesandconceptof 

physics,usethesetosolveproblemsinpracticalsituations/technologicalcourses 
andunderstandconceptstolearnadvancephysics/technical courses. 

 
COURSECONTENTS 
1 MEASUREMENTS. 2Hours. 

 Fundamentalunitsandderivedunits 
 SystemsofmeasurementandS.I.units 
 Conceptofdimensions,dimensionalformula 
 Conversionfromonesystemtoanother 
 Significantfigures 

 
2 SCALARSANDVECTORS. 4Hours. 

 Revisionof headtotailrule 
 Lawsof parallelogram,triangleandpolygonofforces 
 Resolutionofavector 
 Additionofvectorsbyrectangularcomponents 
 Multiplicationoftwovectors,dotproductandcrossproduct 

 
3 MOTION 4Hours. 

 Reviewoflawsandequationsofmotion 
 Lawofconservationofmomentum 
 Angularmotion 
 Relationbetweenlinearandangularmotion 
 Centripetalaccelerationandforce 
 Equationsof angularmotion 

 
4 TORQUE,EQUILIBRIUMANDROTATIONALINERTIA. 4Hours. 

 Torque 
 Centreof gravityandcentreofmass 
 Equilibriumandits conditions 
 Torqueandangularacceleration 
 Rotationalinertia 

 
5 WORK,POWER&ENERGY. 5Hours. 

 Work 
 Power 
 Energy&itstype. 
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5.3.1 KineticEnergy(K.E),PotentialEnergy(P.E) 
 LawofConservationofEnergy.  
  

6. FRICTION. 4Hours 
 Friction,TypesofFriction,LimitingFriction,Angle ofFriction. 

 LawsofFriction. 
 Advantages&DisadvantagesofFriction. 

 
7 WAVE MOTION. 5Hours 

 ReviewHook’slawofelasticity 
 Motionunderanelasticrestoringforce 
 Characteristicsofsimpleharmonicmotion 
 S.H.M.andcircularmotion 
 Simplependulum 
 WaveformofS.H.M. 
7.7 Resonance 
7.8 Transversevibrationofastretchedstring 

 
8 SOUND. 5Hours 

 Longitudinalwaves 
 Intensity,loudness,pitchandqualityofsound 
 UnitsofIntensityoflevelandfrequencyresponseof ear 
 Interferenceofsound wavessilencezones,beats 
 Acoustics 
 Dopplereffect. 

 
9 LIGHT. 3Hours 

 Reviewlawsofreflectionandrefraction,Imageformationbylenses 
 Opticalinstruments 
 Wavetheoryoflight 
 Interference,diffraction,polarizationoflightwaves 

 
10 OPTICALFIBER. 4Hours 

 Opticalcommunicationandproblems 
 Reviewtotalinternalreflectionandcriticalangle 
 Structureof opticalfiber 
 Fibermaterialandmanufacture 
 Opticalfiber-uses. 

 
11 LASERS. 3Hours 

 corpusculartheoryoflight 
 Emissionandabsorptionoflight 
 Stimulatedabsorptionandemissionoflight 
 Laserprinciple 
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 11.5 Structureandworkingoflasers  

11.6 Typesoflaserswithbrief description. 
11.7 Applications(basicconcepts) 

 

12 
 

HEAT. 
12.1 

 
 

Reviewofcalorimetryandgaslawsandmodeoftransferof heat 

 

4hours. 

 12.2 Thermalexpansionofsolids,liquidsandgases  
 12.3 Heatoffusion,vaporization  
 12.4 Lawofcooling  

 12.5 Thermoelectricity  
 12.6 Thermocouple.  

 

13 THERMODYNAMICS. 4Hours 
 Heatenergyandinternalenergy 
 Firstlawofthermodynamics&applications 
 Efficiencyof heatengine 
 Secondlawofthermodynamics(bothstatements) 
 Heatengineandrefrigerator. 

14 MODERNPHYSICS 5Hours 
 RelativeMotion 
 EinsteinPostulates 
 BlackBodyRadiation’s 
 Photo-electricEffect 
 x-rays,Production,Propertiesanduses. 

 
15 MAGNETICMATERIALS. 2Hours 

 Magnetism 
 Domainstheory 
 Para,diaandferromagnetismandmagneticmaterials 
 B.H.curveandhystericsloop. 

 
16 SOLIDSTATEPHYSICS 6Hours 

 crystallinestructureofsolids 
 Bandtheoryofsolids 
 Conductors,semiconductors,insulators 
 P-typeandN-typematerials 
 P-NjunctionandP-Njunctionasadiode 
 Semiconductordevices:- 

 Lightemittingdiodes 
 Photodiodes 

 Solarcell 
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RECOMMENDEDBOOKS 
 
1 FundamentalsofPhysics Vol-IandIIfor intermediateclasses 
2 FaridKhawaja,FundamentalsofPhysicsVol-IandII 
3 WellsandSlusher,Schaum'sSeriesPhysics. 
4 NelkonandOyborn,AdvancedLevelPracticalPhysics 
5 MehboobIlahiMalikandInam-ul-Haq,Practical Physics 
6 Wilson,Lasers-PrinciplesandApplications 
7 M.AslamKhanand M.AkramSandhu,ExperimentalPhysicsNoteBook 
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Phy-113 APPLIEDPHYSICS 

INSTRUCTIONALOBJECTIVES 

1 USE CONCEPTS OF MEASUREMENT TO PRACTICAL SITUATIONS AND 
TECHNOLOGICALPROBLEMS. 
 Writedimensionalformulaeforphysicalquantities 
 Deriveunitsusingdimensionalequations 
 Convertameasurementfromonesystemtoanother 
 UseconceptsofmeasurementandSignificantfiguresinproblemsolving. 

 
2 USE CONCEPTS OFSCALARS AND  VECTORS INSOLVINGPROBLEMS 

INVOLVINGTHESE CONCEPTS. 
 Explainlawsofparallelogram,triangleandpolygon offorces 
 Describemethodof resolutionofavectorintocomponents 
 Describemethodof additionofvectorsbyhead&tailrule 
 Differentiatebetweendotproductandcrossproductofvectors 
 Use the concepts in solving problems  involving addition resolution and 

multiplicationofvectors. 
 

3 USETHELAWOFCONSERVATIONOFMOMENTUMANDCONCEPTSOF 
ANGULARMOTIONTOPRACTICALSITUATIONS. 
 Uselawofconservationofmomentumtopractical/technologicalproblems. 
 Explainrelationbetweenlinearandangularmotion 
 Use concepts and equations of angular motion to solve relevant 

technologicalproblems. 
 

4 USECONCEPTSOF TORQUE, EQUILIBRIUMANDROTATIONALINERTIATO 
PRACTICALSITUATION/PROBLEMS. 
 ExplainTorque 
 DistinguishbetweenCentreof gravityandcentreofmass 
 ExplainrotationalEquilibriumandits conditions 
 ExplainRotationalInertia givingexamples 
 Usetheaboveconceptsinsolvingtechnologicalproblems. 

 
5 APPLYCONCEPT OF WORK, POWERANDENERGYTO PRACTICAL 

SOLUTIONSANDTECHNOLOGICAL PROBLEMS 
 Explain work and derive expressions in different conditions 
 Explain power, I.H.P,B.H.P 
 Solve technological problems relating to work andpower 
 Explain energyand itstypes and various sources 
 Explain andderive theexpressionfor K.E & P.E and interconversion. 

Solve problem 
 Lawof conservation of momentum 
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6 UNDERSTANDTHECONCEPT OF FRICTIONANDAPPLYTO SOLVE 
THE TECHNOLOGICAL PROBLEMS 
 Describefrictionandhowit is developed 
 Describe staticand dynamicfriction, co-

eff.Offriction,limitingfriction and angle ofrepose 
 Explain the laws of friction 
 Describe advantages and disadvantages of friction 
 Use theabove concepts in solvingthe technological problems 

7 USECONCEPTSOFWAVE MOTIONINSOLVINGRELEVANTPROBLEMS. 
 ExplainHook’sLawofElasticity 
 Deriveformulafor Motionunderanelasticrestoringforce 
 Deriveformulaeforsimpleharmonicmotionandsimplependulum 
 Explainwaveform withreferencetoS.H.M.andcircularmotion 
 ExplainResonance 
 ExplainTransverse&longitudinalwaves. 
 UsetheaboveconceptsandformulaeofS.H.M.tosolverelevantproblems. 

8 UNDERSTANDCONCEPTSOFSOUND. 
 Explaintheconcepts:Intensity,loudness,pitchandqualityofsound 
 ExplainunitsofIntensitylevelandfrequencyresponseof ear 
 Explainphenomenaofsilencezones,beats 
 ExplainAcousticsof buildings 
 ExplainDopplereffectgivingmathematicalexpressionsanditsapplication 

9 USETHECONCEPTSOFGEOMETRICALOPTICSTOLENSES. 
 Explain laws of reflection and refraction and draw the images by ray 

diagrams 
 Usetheconceptsofimageformationbymirrorsandlensestodescribe 

workingofopticalinstruments,e.g.microscopes,telescopes,cameras. 
 Understand wavetheoryoflight 

 Explainwavetheoryoflight 
 Explainphenomenaofinterference,diffraction,andpolarizationo

f lightwaves 
 Describeusesof polarization 

10 UNDERSTANDTHESTRUCTURE,WORKINGANDUSESOFOPTICALFIBE
R. 
 ExplainthestructureoftheOpticalFiber 
 Explainitsprincipleofworking 
 Describeuseofopticalfiber inindustryandmedicine. 

11 UNDERSTANDTHESTRUCTURE,WORKINGANDUSESOFLASERS. 

 Explainthestimulatedemissionofradiation 
 Explainthelaserprinciple 
 Describethestructureandworkingoflasers 
 Distinguishbetweentypesoflasers 
 Describetheapplicationsoflasersinthefieldsmentionedinthecourse 

contents. 
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12 UNDERSTANDCONCEPTSOFHEAT. 
 Explaincalorimetryandmodesoftransferof heat 
 ExplainGaslawsgivingmathematicalexpressions 
 ExplainThermalexpansionofsolids,liquidsandgases 
 Distinguishbetweenheatoffusion,vaporization 
 ExplainLawofcoolinganddescribelatentheat 
 ExplainbasicconceptsofThermoelectricity 
 DescribeThermocouple,givingitsprinciple,structureandworking. 

 
13 UNDERSTANDLAWS OFTHERMODYNAMICS. 

 Distinguishbetweenheatenergyandinternalenergy 
 Explain first law of thermodynamics giving its applications by 

defining Isothermalandadiabaticprocess 
 Explainsecondlawofthermodynamicsdescribingalternatestatements 
 Distinguishbetweenworkofheatengineandrefrigerator. 

 
14 UNDERSTANDTHECONCEPTOFMODERNPHYSICS. 

 DescribeEinsteinpostulates 
 Describerelativemotion 
 Describeblackbodyradiation 
 DescribethePhotoelectriceffect 
 Explaintheproduction,propertiesandusesofX-rays 

 
15 UNDERSTAND BASIC CONCEPTS AND CLASSIFICATION OF 

MAGNETIC MATERIALS. 
 Explaindomainstheoryofmagnetism 
 Distinguishbetweenpara,diaandferromagnetismandmagneticmaterials 
 DistinguishbetweenBandH 
 DescribeB.H.Curve 
 Describehystericsloop. 

 
16 UNDERSTANDBASIC CONCEPTSOFSOLIDSTATESPHYSICS. 

 Explaincrystallinestructureofsolids 
 Describebandtheoryofsolids 
 Distinguishbetweenconductors,semiconductorsandinsulators 
 Describesemiconductorsgivingexampleswithreferencetotheirstructure 

 DistinguishbetweenP-typeandN-typematerialsExplainworkingofP-
Njunctionasadiode 

 Explainworkingofsolar,celllightemittingdiodesandphotodiodes 
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Phy-113 APPLIEDPHYSICS 

LISTOFPRACTICALS. 

1 Findthevolumeofa givensolidcylinderusingverniercallipers. 
2 Findtheareaofcross-sectionofthegivenwireusingmicrometerscrewgauge. 
3 Provethatforceisdirectlyproportionalto(a)mass,(b) acceleration,usingfletchers' 

trolley. 
4 VerifylawofparallelogramofforcesusingGrave-sandsapparatus. 
5 VerifylawoftriangleofforcesandLami'stheorem 
6 Determinethe weightofa givenbodyusing 

a) Lawofparallelogramofforces 
b) Lawoftriangleofforces 
c) Lami'stheorem 

7 FindYoung'sModulesofElasticityofametallicwire. 
8 VerifyHook’sLawusinghelicalspring. 
9 Studyresonanceofaircolumninresonancetubeandfindvelocityofsound. 
10 Findthefrequencyofthe giventuningforkusingresonancetube. 
11 Findvelocityofsound inrodbyKundt'stube. 
12 Findtherefractiveindexbetweenglassandairbyprism. 
13 Findfocallengthofconverginglensbydisplacementmethod. 
14 Findfocallengthofdiverging lensusingconverginglens. 
15 Findangularmagnificationofanastronomicaltelescope. 
16 Findangularmagnificationofasimplemicroscope(magnifyingglass) 
17 Determinethespecificheatofleadshots. 
18 Findthecoefficientoflinearexpansionofametallicrod. 
19 Findtheheatofvaporization. 
20 Tofindtheco-eff. Offriction between glass and wood byusingincline plane. 
21 Studyanopticalfiber. 

 
***************** 
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Math-123 APPLIED MATHEMATICS-I 
 
Total Contact Hours        T   P   C 
 Theory   96      3   0   3 
 Practical  Nil 
 
AIMS  After completing the course, the students will be able to solve problems of Algebra, 

Trigonometry, Vectors, Boolean Algebra, Complex numbers and Analytic Geometry,  
develop skills in the use of mathematical instruments and acquire mathematical clarity 
and insight in the solution of technical problems. 

 
COURSE CONTENTS 
 
1. QUADRATIC EQUATIONS 6 hours 
 1.1 Standard Form 
 1.2 Solution 
 1.3 Nature of roots 
 1.4 Sum and product of roots 
 1.5 Formation 
 1.6 Problems 
 
2. BINOMIAL THEOREM 6 hours 
 2.1 Factorials 
 2.2 Binomial expression 
 2.3 Binomial co-efficient 
 2.4 Statement 
 2.5 The general term 
 2.6 The binomial series 
 2.7 Problems. 
 
3. PARTIAL FRACTIONS 6 hours 
 3.1 Introduction 
 3.2 Linear distinct factors case I 
 3.3 Linear repeated factors case II 
 3.4 Quadratic distinct factors case III 
 3.5 Quadratic repeated factors case IV 
 3.6 Problems 
 
4. FUNDAMENTALS OF TRIGONOMETRY 6 hours 
 4.1 Angles 
 4.2 Quadrants 
 4.3 Measurements of angles 
 4.4 Relation between sexagesimal and circular system 
 4.5 Relation between length of a circular arc and the radian measure of its central 
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angle 
 4.6 Problems 
 
5. TRIGONOMETRIC FUNCTIONS AND RATIOS 6 hours 
 5.1 Trigonometric functions of any angle 
 5.2 Signs of trigonometric functions 
 5.3 Trigonometric ratios of particular angles 
 5.4 Fundamental identities 
 5.5 Problems 
 
 
6. GENERAL IDENTITIES 6 hours 
 6.1 The Fundamental Law 
 6.2 Deductions 
 6.3 Sum and difference formulae 
 6.4 Double angle identities 
 6.5 Half angle identities 
 6.6 Conversion of sum or difference to products 
 6.7 Problems 
 
7. SOLUTION OF TRIANGLES  6 hours 
 7.1 The law of Sines 
 7.2 The law of Cosines 
 7.3 Measurement of heights and distances 
 7.4 Problems 
 
8. VECTORS AND PHASORS 12 hours 
 8.1 Scalars and Vectors 
 8.2 The unit Vectors i, j, k 
 8.3 Direction Cosines 
 8.4 Dot product 
 8.5 Cross product 
 8.6 Analytic expressions for dot and cross products 
 8.7 Phasors 
 8.8 Significance of j operator 
 8.9 Different forms 
 8.10 Algebraic operations 
 8.11 Problems 
 
9. COMPLEX NUMBERS 9 hours 
 9.1 Introduction and properties 
 9.2 Basic operations 
 9.3 Conjugate 
 9.4 Modulus 
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 9.5 Different forms 
 9.6 Problems 
 
10. BOOLEAN ALGEBRA AND GATE NETWORKS 15 hours 
 10.1 Concept and basic laws 
 10.2 Sums of product and product of sums 
 10.3 Binary, decimals and octals, presentation of decimal numbers in BCD 
 10.4 Interconversion of numbers 
 10.5 OR Gates and AND Gates 
 10.6 Logical Expressions and their simplification 
 10.7 Demorgan's theorems 
 10.8 NAND Gates and NOR Gates 
 10.9 Problems 
 
11. PLANE ANALYTIC GEOMETRY AND STRAIGHT LINE 6 hours 
 11.1 Coordinate system 
 11.2 Distance formula. 
 11.3 Ratio formulas. 
 11.4 Inclination and slope of line. 
 11.5 Slope formula. 
 11.6 Problems. 
 
12. EQUATIONS OF THE STRAIGHT LINE 6 hours 
 12.1 Some important forms 
 12.2 General form 
 12.3 Angle formula. 
 12.4 Parallelism and perpendicularity 
 12.5 Problems 
 
13. EQUATIONS OF THE CIRCLE. 6 hours 
 13.1 Standard and Central forms of equation. 
 13.2 General form of equation. 
 13.3 Radius and coordinates of center. 
 13.4 Problems 
 
RECOMMENDED BOOKS 
1. Applied Mathematics Math-123, by Nasir -ud-Din Mahmood, Sana-ullah Khan, Tahir 
Hameed, Syed Tanvir Haider, Javed Iqbal, Vol - I, National Book Foundation 
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Math-123 APPLIED MATHEMATICS-I 
 
INSTRUCTIONAL OBJECTIVES 
  
1.2 USE DIFFERENT METHODS FOR THE SOLUTION OF QUADRATIC EQUATION  
 1.1 Define a standard quadratic equation. 
 1.2 Use methods of factorization and method of completing the square for solving the 

equations. 
 1.3 Derive quadratic formula. 
 1.4 Write expression for the discriminant. 
 1.5 Explain nature of the roots of a quadratic equation. 
 1.6 Calculate the sum and product of the roots. 
 1.7 Form a quadratic equation from the given roots. 
 1.8 Solve problems involving quadratic equations. 
 
2. APPLY BINOMIAL THEOREM FOR THE EXPANSION OF BINOMIAL AND EXTRACTION OF 

ROOTS. 
 2.1 State binomial theorem for positive integral index. 
 2.2 Explain binomial coefficients: 
  (n,0), (n,1)......(n,r).....,  (n,n) 
 2.3 Derive expression for the general term. 
 2.4 Calculate the specified terms. 
 2.5 Expand a binomial of a given index. 
 2.6 Extract the specified roots. 
 2.7 Compute the approximate value to a given decimal place. 
 2.8 Solve problems involving binomials. 
 
3. APPLY DIFFERENT METHODS FOR RESOLVING A SINGLE FRACTION INTO PARTIAL 

FRACTIONS USING DIFFERENT METHODS  
 3.1 Define a partial fraction, a proper and an improper 
  fraction. 
 3.2 Explain all the four types of partial fractions. 
 3.3 Set up equivalent partial fractions for each type. 
 3.4 Explain the methods for finding constants involved. 
 3.5 Resolve a single fraction into partial fractions. 
 3.6 Solve problems involving  all the four types. 
 
4. UNDERSTAND  THE SYSTEMS OF MEASUREMENT OF ANGLES. 
 4.1 Define angles and the related terms. 
 4.2 Illustrate the generation of an angle. 
 4.3 Explain sexagesimal and circular systems for the 
  measurement of angles. 
 4.4 Derive the relationship between radian and degree. 
 4.5 Convert radians to degrees and vice versa. 
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 4.6 Derive a formula for the circular measure of a central angle. 
 4.7 Use this formula for solving problems. 
 
5. UNDERSTAND BASIC CONCEPTS AND PRINCIPLES OF TRIGONOMETRIC FUNCTIONS. 
 5.1 Define the basic trigonometric functions/ratios of an angle as ratios of the sides of 

a right triangle. 
 5.2 Derive fundamental identities. 
 5.3 Find trigonometric ratios of particular angles. 
 5.4 Draw the graph of trigonometric functions. 
 5.5 Solve problems involving trigonometric functions. 
 
6. USE TRIGONOMETRIC IDENTITIES IN SOLVING TECHNOLOGICAL PROBLEMS. 
 6.1 List fundamental identities. 
 6.2 Prove the fundamental law. 
 6.3 Deduce important results. 
 6.4 Derive sum and difference formulas. 
 6.5 Establish half angle,double and tripple angle formulas. 
 6.6 Convert sum or difference into product and vice versa. 
 6.7 Solve problems. 
 
7. USE CONCEPT, PROPERTIES AND LAWS OF TRIGONOMETRIC FUNCTIONS FOR SOLVING 

TRIANGLES. 
 7.1 Define angle of elevation and angle of depression. 
 7.2 Prove the law of sines and the law of cosines. 
 7.3 Explain elements of a triangle. 
 7.4 Solve triangles and the problems involving heights and distances. 
  
8. UNDERSTAND PRINCIPLES OF VECTORS AND PHASORS  
 8.1 Define unit vectors i, j, k. 
 8.2 Express a vector in the component form. 
 8.3 Explain magnitude, unit vector, direction cosines of a vector. 
 8.4 Explain dot product and cross product of two vector. 
 8.5 Deduce important results from dot and cross product. 
 8.6 Define phasor and operator j. 
 8.7 Explain different forms of phasors. 
 8.8 Perform basic Algebraic operation on phasors. 
 8.9 Solve problems on phasors. 
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9. USE PRINCIPLES OF COMPLEX NUMBERS IN SOLVING TECHNOLOGICAL PROBLEMS. 
 9.1 Define a complex number and its conjugate. 
 9.2 State properties of complex numbers. 
 9.3 Give different forms of complex numbers. 
 9.4 Perform basic algebraic operations on complex numbers. 
 9.5 Solve problem involving complex numbers. 
 
10. SOLVE TECHNICAL PROBLEMS USING PRINCIPLES OF BOOLEAN ALGEBRA  
 10.1 Explain fundamental concepts of boolean algebra 
 10.2 Explain binary numbers, octal numbers, decimal numbers and  their 

interconversion. 
 10.3 Explain digital addition and multiplication and its applications to OR gates and  AND 

Gates 
 10.4 Illustrate complimentation and inversion 
 10.5 Evaluate logical expression 
 10.6 List basic Laws of Boolean Algebra 
 10.7 Explain De-Morgan's theorem 
 10.8 Explain basic duality of boolean algebra 
 10.9 Derive boolean expression 
 10.10 Explain combination of GATES 
 10.11 Illustrate sum of products and product of sum 
 10.12 Derive product of sum expression 
 10.13 Explain NAND Gates and NOR Gates 
 10.14 Use the map methods for simplifying expressions 
 10.15 Explain sub-cubes and covering 
 
11. UNDERSTAND THE CONCEPT OF PLANE ANALYTIC GEOMETRY 11.1 Explain the 

rectangular coordinate system. 
 11.2 Locate points in different quadrants. 
 11.3 Derive distance formula. 
 11.4 Describe the ratio formula  
 11.5 Derive slope formula 
 11.6 Solve problems using the above formulae. 
 
12. USE EQUATIONS OF STRAIGHT LINE IN SOLVING PROBLEMS. 
 12.1 Define equation of a straight line. 
 12.2 Derive slope intercept and intercept forms of equations of a straight line. 
 12.3 Write general form of equations of a straight line. 
 12.4 Derive an expression for angle between two straight lines. 
 12.5 Derive conditions of perpendicularity and parallelism of two straight lines. 
 12.6 Solve problems using these equations/formulae. 
 
13. SOLVE TECHNOLOGICAL PROBLEMS USING EQUATIONS OF CIRCLE 
 13.1 Define a circle. 
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 13.2 Describe standard, central and general forms of the equation of a circle. 
 13.3 Convert general form to the central form of equation of a circle. 
 13.4 Deduce formula for radius and coordinates of the center of a circle. 
 13.5 Derive equation of the circle passing through three points. 
 13.6 Solve problems involving these equations. 
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MTF111 ENGINEERINGDRAWING 

TotalContactHours  

Theory 0 T P C 
Practical 96 0 3 1 

AIM:Toacquaintthestudentswiththebasicknowledgeandpracticeinengineering 
drawingnecessaryforafoodtechnologisttocommunicatemeaningfullywith 
equipmentandplantdesigner 

LIST OF PRACTICALS 

1. Introductionandimportanceofthecourse 
2. LetteringandpracticefromA-Zincapitalsslants 
3. LetteringandpracticefromA-Zincapital verticals 
4. LetteringandpracticefromA-Zinsmallcasesvertical 
5. LetteringandpracticefromA-Zinsmallcasesslants 
6. Practiceinletteringandfigures 
7. Familiarization withdrawinginstruments 
8. Useofdrawing instrumentsinsimplepartdrawing 
9. Practiceinalphabetoflines 
10. Drawingofasimpleparttoshowtheuseofengineeringlines 
11. Simplegeometryconstructionofacute,obtuse,straight,reflexandright angles 
12. Geometricalfigurei.e.polygons,circles,inscribedandcircumscribed 
13. Types andconstructionofellipsesinvariousmodesi.e.simple,tangent, 

andparallelogrammethods 
14. Introductiontogeometricalsolids,cubes,prisms,pyramidsandcones 
15. Conic sections:circle,ellipse,parabola,hyperbola 
16. Constructionof parabolabybasicandtangentmethods 
17. Introductiontodimensioning 
18. Practiceindimensioninginasimplepartdrawing 
19. Projectionandprojector 
20. Introductionto3-dimensionalfigures,i.e.block,V-block,cylinder 
21. Introductiontopictureplan 
22. Introductiontodihedralangle-placementofobjectinfirstandthirdangle 
23. Orthographicprojectionswiththehelpofdrawingofasimpleobject-glass 

boxmethod 
24. Practiceindrawinganobject 
25. Drawingofaslottedblock 
26. Drawingofa glandforastuffingbox 
27. Introductiontopictorialdrawing 
28. Pictorialblock 
29. Isometric,obliqueandperspectiveprojections 
30. Isometric scaleandisometricdrawingsofaV-block 
31. Pictorialandorthographicdrawingsofdifferentmachineparts 
32. Terminologyandtypesofthreads 
33. Drawingofasquarethreadsingleanddoublestart 
34. Drawingofasquareandhexagonalnutandbolt 

 
RECOMMENDEDBOOKS 
1. A.C.Parkinson,FirstYearEngineeringDrawing 
2. Luzadar,FundamentalsofEngineeringDrawing 
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MTF121 WORKSHOPPRACTICE 
 

TotalContactHours  

Theory 0 T P C 
Practical 96 0 3 1 

 

AIM: To equip the students with the basic knowledge of workshop practice 
necessaryforsmoothrunningoffoodmachineryandequipment. 

 
LISTOFPRACTICALS 

 
MetalWork-ShopOrientation 
1. Layingoutandmeasuringtools 
2. Useofmeasuringinstrumentsandgauges 
3. Useofmicrometer 
4. Useofverniercaliper 
5. Metal sawingpractice 
6. Useofchisels, 
7. Chippingstraight grovesinsteel 
8. Metalfillingpractice 
9. Pipethreadingpractice 
10. Drillingholeswithhand,portableelectricandelectricdrillpress 
11. Usesofscrewpitch gaugeforcheckingnumberofthreadsonnutsandbolts 
12. Makingstudboltsandnuts 
13. Practiceonriveting 
14. Practiceof grindingdrillbits 
15. Practiceonsheetmetal 
16. Makingofpaperweight,hammer,andsquarepieceaccordingtosize,legs 

ofinsidecaliper 
 

Welding-ShopOrientation 
1. Familiarizationanduseofgasweldingplant 
2. Familiarizationandoperationofarcweldingplant 
3. Solderingandbrazingmaterials 

 
MachineShop-ShopOrientation 
1. Practiceof usingmeasuringscalesin 
2. Practiceoffixing job,cuttingtoolsonlatheandtakingsimplecuts 
3. Grindingpracticeoflathetools 
4. Grindingpracticeofdrills 
5. Practiceofsimpleandstepturning 
6. Practiceofknurling 
7. Practiceofdrilling reamingonlathe 
8. Simpleboringpractice 
9. Taperturningpracticebytheuseoftoolspostandtailstock 
10. Practiceofcuttingsimplescrewthreadsonlathe 
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11. Practiceofcutting internalthreads 
12. Practiceof rapidandplainindexing 
13. Indexingpracticeinspurgearcutting 

 
RECOMMENDEDBOOKS 
1. Luding,MetalWork 
2 R.E.Smith,ForgingandWeldingPartI, 
3. H.D.Burghardt,MachineToolOperationPartI, 
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FPPT-113 INTRODUCTION TOFOOD SCIENCE 
 
Total contact hours 

Theory 64Hours T P C 
Practical 96Hours        2   3 3 

 
AIM The student will be able toattain the knowledge ofbasicfood science and 
technologyand visualize the needand importance ofsubject. 

 
COURSE CONTENTS 

 
1. INTRODUCTION 8Hours 

 FoodScience 
 FoodTechnology 
 FoodProcessing andPreservation 
 Differentiationbetween FoodScienceandTechnology 
 Inter-disciplinaryrelationship 
 Careeropportunities 

 
2. FOOD SOURCESAND SUPPLYIN PAKISTAN 3hours 

 
3. DEVELOPMENTS INFOOD INDUSTRY 4hours 

 Foodpreservation inancient/ prehistoric times 
 Developments inother techniques 

 
4. FOOD INDUSTRYIN PAKISTAN 4hours 

 
5. SIGNIFICANCE OF FOOD SCIENCE & TECHNOLOGY 4hours 

 Regulatingfoodsupply 
 Consumer convenience 
 Economic gains 

 
6. FOOD CONSTITUENTS 14hours 

 Water 
 Proteins 
 Lipids 
 Carbohydrates 
 Vitamins 
 Minerals 
 Other constituents(color,flavor. organic acids, toxicants) 

 
7. CLASSIFICATION OFFOODS 7hours 

 Basedonorigin 
 Basedonperishability 
 BasedonpH value 
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8. FOOD SPOILAGE 12hours 
 Spoilage of stablefoods 
 Spoilage of semi-perishablefoods 
 Spoilage of perishablefoods 
 Spoilage agents 
 Spoilage byautolysis 

 
9. SPOILAGEAGENTS 8hours 

 Enzymes 
 Microorganisms 
 Factors affectinggrowth of microorganisms 
 Insects,rodentsandbirds 
 Physical factors 
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FPPT-113 INTRODUCTIONTOFOODSCIENCE 
 
INSTRUCTIONAL OBJECTIVES 

 
Oncompletion ofthis course, the studentswill beableto;- 

 
1. UNDERSTAND THE ROLE OF FOOD SCIENCE, TECHNOLOGYAND 

RELATED DISCIPLINES 
 Define Food Science,FoodTechnology, Food Processing and 

Preservation 
 Differentiate betweenFoodScienceandTechnology. 
 Explain relationship offoodsciencewith otherdisciplines,physics, 

chemistry, biology, engineeringand computerscience. 
 Explain career opportunities infoodindustry, food service 

organizations, teachinginstitutions,researchorganizations and other 
potential openings. 

 
2. KNOWTHE FOOD SOURCESANDSUPPLYIN PAKISTAN 

 Explainfood and its supplyin Pakistan 
 Food related nutrition andhealth conditions. 

 
3. UNDERSTANDTHE DEVELOPMENTSIN FOOD INDUSTRY 

 Describe the developmentsinfoodprocessingand preservationin 
ancient/ 

prehistoric/modern times. 
 Describe the developments intechniques likecold storage,freezing, 

drying 
anddehydrationflour milling, dairy, irradiationetc. 

 
4. KNOWTHE FOOD INDUSTRYIN PAKISTAN 

Namethelocationanddistribution of thefollowingindustryin Pakistan. 
 
Fruit and vegetable processing, Beverageindustry,Wheatandgrain milling 
industry, Baking industry, Snackfoodindustry, Vegetableghee andoilIndus, 
Sugar industry, Confectioneryindustry, Dairyindustry, Icecream manufacturing, 
Meat&poultryprocessing, Fish processing. 

 
5. UNDERSTANDTHE SIGNIFICANCE OF FOOD SCIENCE & 

TECHNOLOGY 
 Describe the significance of food science andtechnologyin regulating 

foodsupply 
 Explain consumerconvenience 
 Explain theeconomic gains to generalpublic andgovernment. 
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6. UNDERSTANDTHE FOOD CONSTITUENTS 
 Define water andthe nature ofwater infood. 
 Describe the roleofwater infoodsand humanbody. 
 Classifycarbohydrates. 
 Discuss role ofcarbohydrates inhuman nutrition. 

 Define proteins and its importance. 
 Describe theformation and functionof protein. 

 Define lipids andits application. 
 Explain theapplication of lipids itsnutritional significance 
 Describethe classification of vitamins with examples. 
 Define vitamins and role of vitamins in humannutrition. 
6.13 Describe mineral elements infoodandtheirimportance in the body.. 
 Explainthefunctions andtypes of colors. 
 Whatareflavors and statetheirfunctions. 
 Discuss variousflavoringcompounds infoods. 
 Statetherole of flavor enhancer infood. 

 Differentiate between various aromatic compoundscomponents in 
foods. 

 Describethe nature oforganicacids infoodsand theirfunctions. 
 Discuss toxicants presentinfoodandtheireffectsonthebody. 

 
7. UNDERSTANDTHE CLASSIFICATIONOF FOODS 

 List various classes of foods. 
 Enumerateclassesof foodsbasedontheir origin 
 Classifyfood on perishability 
 Definestable, semi perishable andperishablefoods 
 Classifyfoodson thebasis of pH value and explaineachcategoryin 

detail. 
 
8. UNDERSTANDTHE SPOILAGE OF FOODS 

 Definefooddeteriorationand spoilage 
 Describe modeofspoilage ofstable, semi perishableandperishable 

foods. 
 Explain autolysis. Giveexamples ofspoilagebyautolysis 
 Defineenzyme. Give its classification andnomenclature. 
 Explain the uses of enzymes. 
 Describefactorsaffectingenzyme activity. 
 Developrelationship betweenenzymes and preservation. 
 Explain themicrobialactivities resultingin food spoilage 
 Describe howinsects, rodentsandbirdsdeterioratefoods 
 Explain howphysical factors cause deteriorative changes infoods. 

 

 
 

9. UNDERSTANDCHARACTERISTICS OF SPOILAGEAGENTS 
 Enlistfood spoilageagents 
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 Statethe role of enzyme infoodspoilage 
 Name themicroorganismsassociatedwith food spoilage 
 Listfactors effectinggrowth of microorganisms. 
 Name importantpests. 
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LISTOFPRACTICALS     96hours 
 

 

1. Visittofoodtechnologysectionofanationalresearchinstit
ute. 

2. Visittofoodindustry. 
3. Visittoacoldstorage. 
4. Visittofoodtechnologydepartmentofauniversity. 
5. Visittodehydrationunit. 
6. Visittonuclearresearchfacilityintheregion. 
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FUNDAMENTAL OF FOOD PROCESSINGANDPRESERVATION 
FPPT 133 
Total contact hours 

Theory 64Hours  T P C 
Practical 96 Hours 2  3 3 

 

AIM The student will be able tounderstandanduse the scientific basisof food 
Processingand preservation. 

 
 
 
 
1. PRINCIPLES OF FOOD PRESERVATION 5 hours 

 Prevention ordelayof autolysis 
 Prevention ordelayof microbialactivity 
 Control of pest activities 
 Reduction inphysical defects 
 Application of preservation techniques infoodindustry 

 
2. PREPARATORY OPERATIONS IN FOOD PROCESSING 5 hours 

 Handlingand transportation ofrawmaterials 
 Cleaning 
 Sortingandgrading 
 Peeling, shelling, skinning, 
 Removal ofinedible constituents 
 Size reduction, 
 Mixing, filtration, 
 Prevention of enzymatic browning 

 
3. USE OF HIGH TEMPERATURE 8hours 

 Cooking 
 Blanching 
 Pasteurization 
 Sterilization andcommercial sterilization 
 Canning 

 
4. USE OF LOWTEMPERATURE 8 hours 

 Equipment andprocedure 
 Refrigerationsystems 
 Use of abovefreezingtemperature 
 Use of belowfreezingtemperature 

 

5. REMOVAL OR BINDING OF MOISTURE 8 hours 

 Role ofwater infood 
 Forms of water infood 
 Advantages of driedfoods 
 Sundrying 
 Dehydration 
 Evaporationand concentration 
 Freeze-drying 
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 Dehydro-freezing 
 Intermediatemoisturefoodstechnology 

 
6. USE OF CHEMICALADDITIVES 8 hours 

 Definition 
 Functionsof food additives 
 Chemicaladditives as nonpreservatives 
 Chemicaladditives as preservatives 
 Effectiveness ofchemical preservatives 
 Food laws 

 
7. USE OF FERMENTATIONS 8 hours 

 Fermentedfoods 
 Objects of fermentation 
 Types offermentation 
 Changes infoods 

 
8. USE OF IRRADIATIONS 6 hours 

 Units of measurement 
 Characteristics of electromagnetic waves 
 Sources of electromagnetic radiations 
 Use of ultraviolet radiation 
 Use ofionizingradiation 
 Commercial application ofirradiation 
 Effectofirradiationonfoods 

 
9. FOOD PACKAGING 8 hours 

 Characteristics of apackage 
 Packagingmaterials 
 Rigid andflexible metals 
 Glass 
 Flexible and rigid cellulosics &plastics 
 Flexible and rigid paper products 
 Laminates andmultilayer material 
 Protective packagingin tropicalenvironments 
 Food labeling 
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RECOMMENDED BOOKS 
 

1. J.A. Awan,2005. FoodScienceandTechnology, Unitech 
Communications,Faisalabad. 

2. J.A. Awan,2007. FoodProcessingand Preservation, Unitech 
Communications,Faisalabad. 

3. N. N. Potter and J.H.Hotchkiss, 1995.  FoodScience.The AVI 
PublishingCo.Inc.,Westport,Connecticut. 

4. P.M. Gaman andK.B.Shrington,1981.An introduction toFood 
Science,NutritionandMicrobiology, Pergman Press, NewYork. 

5. KeithProudlove, 1991.The ScienceandTechnologyof Foods, Forbes 
Publications,London. 

 
PRACTICALMANUAL 

 
1. J.A. Awan andS. U. Rehman,2005.Food Analysis Manual, Unitech 

Communications,Faisalabad. 
2. J.A. Awan andS. U. Rehman,2004.Food Preservation Manual, 

Unitech Communications, Faisalabad. 
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FPPT-133 FUNDAMENTALOFFOODPROCESSEINGAND 
PRESERVATION 

 
INSTRUCTIONAL OBJECTIVES 

 

 
 

1. UNDERSTANDPRINCIPLES OF FOODPRESERVATION 
 Explain the principle offoodpreservation bypreventingor delaying 

autolysis. 
 Explain theprinciple of food preservation bypreventingor delaying 

microbial activity. 
 Explain theprinciples of foodpreservationbypreventingor controlling 

pestactivities. 
 Explain theprinciples of foodpreservationbypreventingor reducing 

Physical defects. 
 
2. UNDERSTANDPREPARATORYOPERATIONS IN FOOD PROCESSING 

 Discuss technologyofharvestingrawmaterials. 
 Enlistthepreparatoryoperationsperformed duringfoodprocessing 

 Explain handlingandtransportation ofrawmaterials 
 Explain howcleaning of rawmaterials takeplaceduringprocessing. 

 Describe the categories of sortingand grading ofrawmaterials with 
example. 

 Explain peeling, shelling,skinningand removal ofinedible contents of 
Rawmaterials takeplace.. 

 Discuss size reduction of rawmaterial duringprocessingand its 
importanceinfood industry. 
 Discussthemixingunit operation duringfoodprocessing 
 Describefiltration operation infood processingindustry. 
 Explainhowenzymatic browningis preventedthroughblanchingand 

byuseofchemicals. 
 
3. UNDERSTANDUSE OF HIGH TEMPERATURE IN FOOD PRESERVATION 

 Statemainobjectives ofcooking 
 Describe blanching 
 Describe pasteurization 
 Differentiate between pasteurization, sterilization and commercial 

sterilization. 
 Explain themethods ofpasteurization and sterilization. 
 Describe unitoperations in canning. 
 Discuss thefactors affectingheat processing of foodduringcanning. 

 
4. UNDERSTANDPRESERVATION BYUSEOF LOWTEMPERATURE 

 Stateobjectives ofcoolingfoods. 
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 Diagrammaticrepresentation of mechanical refrigeration system 
 Explain the use of above freezingtemperature 

 Explain the principle andprocedure ofcold storage. 
 Discuss thefactors affectingcoldstorage. 
 Explain theuse ofbelowfreezingtemperature 
 Describetypes of freezers andmethods offoodfreezing. 
 Explain theeffect of lowtemperature onfoods. 
 Explain thestorage life of frozen foods. 
 Statethe effect ofthawingon the qualityof frozenfoods. 

 Discuss the effect of freezingon microorganisms. 
 
5. UNDERSTAND REMOVAL AND BINDING OF MOISTURE FOR FOOD 
PRESERVATION 

 Statethefunctions ofwater in food 
 Describe themethods of sun drying 
 Describe dehydrationproceduresand equipment. 
 Discussspecialdryingtechniques. 
 Explain evaporation and concentration processes for food 

preservation 
 Stateprocedureforfreeze drying 
 Explain dehydrofreezing 
 Describe intermediatemoisturefoods technology. 

 
6. UNDERSTANDTHEAPPLICATIONS OF CHEMICALADDITIVES 

 Differentiatebetweenchemical/foodadditive,foodadulterantand food 
contaminant. 

 Explain the use of chemical additives for non preservative 
applications. 

 Explainthe useofchemical additives for preservation of foods. 
 Explain the factors affecting the effectiveness of chemical 

preservatives. 
 Discusshowfood laws aim insettingguidelinesforthequalityof 

processedfoods. 
 
7. UNDERSTANDTHE USE OF FERMENTATION FOF PRESERVATION 

 Definefermentation 
 Listimportantfermentedfoods 
 Explainobjectives of fermentation 
 Listtypes offermentations 
 Describethe use of alcoholicfermentations and itsusein industry 
 Describethe production of vinegar byfermentation 
 Describethe use oflactic acidfermentations in industry 

16.7 Explain the changescaused bydesirablefermentations infoods. 
 
8. UNDERSTANDTHE USEOFIRRADIATIONS 
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 Listthe units of irradiationmeasurement 
 Describethe characteristics of electromagnetic waves. 
 Explain the sources of electromagnetic radiation. 
 Describethe use of ultraviolet and ionizingradiationinfood 
preservation. 
 Discuss the commercial applications ofirradiation. 
 Explain the effect ofirradiation of foods. 

 
9. UNDERSTANDFOOD PACKAGING 

 Definepackingandpackaging 
 Differentiatebetween packingand packaging 
 Explain reasonsofpackingfoods 
 Enlist importantcharacteristics of apackage 
 Enlist types of packagingmaterials 
 Identifyandexplain conventionalpackagingmaterials 
 Identifyandexplain modernpackagingmaterials 
 Defineaseptic packaging 
 Explain themanufacture of aseptic packagingpaper. 
 Explain the workingof asepticfillingmachine (TetraPack) 
 Classifyintorigid andflexible 
 Explain principle of packagedesign 
 Enlist the information consideredmandatoryto appearonthelabelof 

preparedfood. 
 Describethe characteristicsand properties ofrigid andflexible metalsused 
asfood 

packagingmaterial. 
 Discussadvantagesand disadvantagesofflexible metalcontentsinfood 

packaging. 
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FUNDAMENTALSOFFOODPROCESSINGAND 
PRESERVATION 

 

 

LISTOFPRACTICALS 96hours 
1- Statethemode offoodspoilage 
2- Studythespoilage of foodsbyenzymes 
3- Studythepasteurization of milk 
4- Canning ofsome typicalfruits 
5- Canning ofsome seasonal vegetables 
6- Cold storages ofsomefruits and vegetables 
7- Freezingofdifficult vegetables 
8- Sun-dryingofsomefruits 
9- Sun-dryingof some vegetables 
10- Dehydration of somefruits 
11- Dehydration of selected vegetables 
12- Use of evaporationforconcentratingmilk 
13- Preservation offruit juice bytheuse ofchemical additives 
14- Production of breadbyalcoholicfermentation 
15- Preservation offruits bylactic acidfermentation 
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MGM221 BUSINESSMANAGEMENTANDINDUSTRIALECONOMICS 
 

TotalContactHours  

Theory 32 T P C 
Practical 0 1 0 1 

 

AIMSThestudentswillbeabletodevelopmanagementskills,getacquaintedthe 
learnerwiththeprinciples ofmanagementandeconomic relationsand 
developcommercial/economicapproachtosolvetheproblemsinthe 
industrialset-up. 

 
COURSECONTENTS 

 
1. ECONOMICS 2Hours 

 Definition:AdamSmith,AlfredMarshall,Prof.Robins. 
 Natureandscope 
 Importancefortechnicians. 

 
2. BASICCONCEPTSOFECONOMICS 1Hour 

 Utility 
 Income 
 Wealth 
 Saving 
 Investment 
 Value. 

 
3. DEMANDANDSUPPLY. 2Hours 

 Definitionof demand. 
 Lawofdemand. 
 Definitionofsupply. 
 Lawofsupply. 

 
4. FACTORSOFPRODUCTION. 2Hours 

 Land 
 Labour 
 Capital 
 Organization. 

 
5. BUSINESSORGANIZATION. 3Hours 

 Soleproprietorship. 
 Partnership 
 Jointstockcompany. 

 
6. ENTREPRENEURIAL SKILLS 4Hours 

 Preparing, planning, establishing, managing, operating and 
evaluating relevantresourcesinsmallbusiness. 
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 Businessopportunities,goalsetting. 
 Organizing,evaluatingandanalyzingopportunityandrisktasks. 

 
7. SCALEOFPRODUCTION. 2Hours 

 Meaninganditsdetermination. 
 Largescaleproduction. 
 Smallscaleproduction. 

 
8. ECONOMICSYSTEM 3Hours 

 Freeeconomicsystem. 
 Centrallyplannedeconomy. 
 Mixedeconomicsystem. 

 
9. MONEY. 1Hour 

 Bartersystemanditsinconveniences. 
 Definitionofmoneyanditsfunctions. 

 
10. BANK. 1Hour 

 Definition 
 Functionsofacommercialbank. 
 Centralbankanditsfunctions. 

 
11. CHEQUE 1Hour 

 Definition 
 Characteristicsandkindsofcheque. 
 Dishonourofcheque. 

 
12. FINANCIALINSTITUTIONS 2Hours 

 IMF 
 IDBP 
 PIDC 

 
13. TRADEUNION 2Hours 

 Introductionandbriefhistory. 
 Objectives,meritsanddemerits. 
 Problemsofindustriallabour. 

 
14. INTERNATIONALTRADE. 2Hours 

 Introduction 
 Advantagesanddisadvantages. 

 

 
 

15. MANAGEMENT 1Hour 
 Meaning 
 Functions 
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16. ADVERTISEMENT 2Hours 
 Theconcept,benefitsanddraw-backs. 
 Principalmediausedinbusinessworld. 

 
17. ECONOMYOFPAKISTAN 1Hour 

 Introduction 
 Economicproblemsandremedies. 

 
BOOKSRECOMMENDED 
1. Nisar-ud-Din,BusinessOrganization,AzizPublisher,Lahore 
2. M.SaeedNasir,IntroductiontoBusiness,IlmiKitabKhana,Lahore. 
3. S.M.Akhtar,AnIntroductiontoModernEconomics,UnitedLimited,Lahore. 
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MGM-221 BUSINESSMANAGEMENTANDINDUSTRIALECONOMICS. 

INSTRUCTIONALOBJECTIVES 

1. UNDERSTAND THEIMPORTANCEOF ECONOMICS. 
StatedefinitionofeconomicsgivenbyAdamSmith,AlfredMarshall and 

ProfessorRobins. 

Explainnatureandscopeofeconomics. 
Describe importanceofstudyofeconomicsfortechnicians. 

 
2. UNDERSTANDBASIC TERMSUSEDINECONOMICS. 

Definebasicterms,utility,income,wealth, saving,investment andvalue. 
Explainthebasicterms withexamples 

 
3. UNDERSTANDLAWOFDEMAND ANDLAWOFSUPPLY. 

Define Demand. 
Explain lawofdemandwiththehelpofscheduleanddiagram. 
Stateassumptionsand limitationoflawofdemand. 
Define Supply. 
Explain lawofSupplywiththehelpof scheduleanddiagram. 
Stateassumptionsand limitationoflawofsupply. 

 
4. UNDERSTAND THEFACTORSOF PRODUCTION 

Definethefourfactors of production. 
Explain labour and itsfeatures. 
Describecapitaland itspeculiarities. 

 
5. UNDERSTANDFORMSOF BUSINESSORGANIZATION. 

Describesoleproprietorship,itsmeritsanddemerits. 
Explainpartnership,itsadvantagesanddisadvantages. 
Describejoint stockcompany,itsmeritsanddemerits. 
Distinguishpubliclimitedcompanyandprivatelimitedcompany. 

 
6. UNDERSTANDENTERPRENEURIALSKILLS 

Explainpreparing,planning,establishingandmanagingsmallbusinessset up 
Explainevaluatingallrelevantresources 
Describeorganizinganalyzingand innovationofriskoftask 

 
7. UNDERSTANDSCALEOF PRODUCTION. 

Explainscaleofproductionand itsdetermination. 
Describe largescaleproductionand itmerits. 
Explainsmallscaleofproductionand itsadvantagesanddisadvantages. 

 
8. UNDERSTANDDIFFERENTECONOMICSYSTEMS. 

Describefreeeconomicsystem and itscharacteristics. 
Explaincentrallyplannedeconomicsystem,itsmeritsanddemerits. 
Statemixedeconomicsystem and itsfeatures. 

 
9. UNDERSTANDWHATISMONEY 
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Definemoney 
Explainbarter system and its inconveniences. 
Explainfunctionsofmoney. 

 
10. UNDERSTANDBANK ANDITSFUNCTIONS. 

Definebank. 
Describecommercialbankand itsfunctions. 
Statecentralbankand itsfunctions. 

 
11. UNDERSTANDCHEQUEANDDISHONOROF CHEQUE. 

Definecheque. 
Enlistthecharacteristicsof cheque. 
Identifythekindsofcheque. 
Describethecausesofdishonor ofacheque. 

 
12. UNDERSTANDFINANCIALINSTITUTIONS. 

ExplainIMFand itsobjectives. 
Explainorganisationalset upandobjectivesofIDBP. 
Explainorganisationalset upandobjectivesofPIDC. 

 
13. UNDERSTAND TRADEUNION,ITSBACKGROUND ANDFUNCTIONS. 

Describebriefhistoryoftradeunion. 
Statefunctionsoftradeunion. 
Explainobjectives,meritsanddemeritsoftradeunions. 
Enlist problemsofindustriallabour. 

 
14. UNDERSTANDINTERNATIONALTRADE. 

Explain internationaltrade. 
Enlistitsmeritsanddemerits. 

 
15. UNDERSTANDMANAGEMENT 

Explainmeaningofmanagement. 
Describefunctionsofmanagement. 
Identifytheproblemsofbusinessmanagement. 

 
16. UNDERSTAND ADVERTISEMENT. 

Explaintheconcept of advertisement. 
Enlist benefitsanddrawbacksof advertisement. 
Describeprincipalmediaof advertisement usedinbusinessworld. 

 
17. UNDERSTAND THEECONOMICPROBLEMSOFPAKISTAN. 

DescribeeconomyofPakistan. 
ExplaineconomicproblemsofPakistan 
Explainremedialmeasuresfor economicproblemsofPakistan. 
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MATH-233 APPLIEDMATHEMATICS-II 
 

TotalContactHours  

Theory 96 T P C 
Practical 0 3 0 3 

 
 

Pre-requisite: MusthavecompletedMathematics-I. 
 

AIMSAttheendofthecourse,thestudentswillbeableto: 
 

SolveproblemsofCalculus,LaplaceTransformationand FourierSeries,and 
developmathematicalskillsandlogicalperceptionsintheuseof 
mathematicalinstruments. 

 
COURSECONTENTS 

 
1. FUNCTIONS&LIMITS. 6hours 

 Constant&VariableQuantities 
 Functions&theirclassification 
 TheconceptofLimit 
 LimitofaFunction 
 FundamentalTheoremsonLimit 
 SomeimportantLimits 
 Problems 

 
2. DIFFERENTIATION 6hours 

 Increments 
 DifferentialCoefficientor Derivative 
 Differentiationab-initioorbyfirstPrinciple 
 GeometricalInterpretationofDifferentialCoefficient 
 DifferentialCoefficientof Xnand(ax+b)n

 

 Threeimportantrules 
 Problems 

 
3. DIFFERENTIATION OFALGEBRAICFUNCTIONS 9hours 

 ExplicitFunctions 
 ImplicitFunctions 
 Parametricforms 
 Problems 

 
4. DIFFERENTIATION OFTRIGONOMETRICFUNCTIONS 6hours 

 DifferentialCoefficientofSinx,Cosx,Tanxfromfirstprinciple. 
 DifferentialCoefficientofCosecx,Secx,Cotx 
 DifferentialCoefficientofInversetrigonometricfunctions. 
 Problems. 
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5. DIFFERENTIATION OFLOGARITHMIC& EXPONENTIALFUNCTIONS 6hours 
 Differentiationoflnx 
 Differentiationof Logax

 

 Differentiationofax
 

 Differentiationofex
 

 Problems 
 
6. RATEOFCHANGEOFVARIABLES 6hours 

 Increasinganddecreasingfunctions 
 Maximaand Minima 
 Criteriaformaximum&minimumvalues 
 Methodsoffindingmaximum&minimum 
 Ratemeasure 
 Slopeofaline 
 Velocityandacceleration 
 Problems 

 
7. INTEGRATION(SIMPLEBASICRULES) 9hours 

 Concept 
 FundamentalFormulas 
 ImportantRules 
 Problems 

 
8. METHODSOFINTEGRATION 9hours 

 Integrationbysubstitution 
 Integrationbyparts 
 Problems 

 
9. DEFINITEINTEGRALS 6hours 

 Properties 
 Applicationtoarea 
 Problems 

 
10. DIFFERENTIALEQUATIONS 6hours 

 Introduction 
 OrderandDegree 
 FirstorderDifferentialEquationofIstdegree. 
 Solutionofproblems 
 Problems 

 
11. LAPLACETRANSFORMATIONS 9hours 

 LaplaceTransformations 
 InverseLaplaceTransformations 
 Problems. 
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12. FOURIERSERIES. 9hours 
 Introduction 
 PeriodicFunctions 
 EvenandOddFunctions 
 Problems 

 
13. STATISTICS 9hours 

 Conceptofmean,medianandmode 
 StandardDeviation 
 Lawsofprobability 
 Problems 

 
RECOMMENDEDBOOKS 
1. ThomasFinny,CalculusandAnalyticGeometry 
2. GhulamYasinMinhas,TechnicalMathematicsVol-I&II,IlmiKitabKhana, Lahore. 
3. RiazAliKhan,PolytechnicMathematicSeriesVolI&II,MajeedSons, Faisalabad 
4. Sana Ullah Bhatti, Calculus  and Analytic  Geometry, Punjab Text Book 

Board,Lahore. 
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MATH-233 APPLIEDMATHEMATICS-II 

INSTRUCTIONALOBJECTIVES 

1. USETHECONCEPTOFFUNCTIONSANDTHEIRLIMITSINSOLVING 
SIMPLEPROBLEMS. 
 Defineafunction. 
 Listalltypesoffunctions. 
 Explaintheconceptoflimitandlimitofafunction. 
 Explainfundamental theoremsonlimits. 
 Derivesome importantlimits. 
 Solvesimpleproblemsonlimits. 

 
2. UNDERSTANDTHECONCEPTOFDIFFERENTIALCOEFFICIENT. 

 Definedifferentialcoefficient. 
 Derivemathematicalexpressionofaderivative. 
 Explain geometricallythemeaningof differential 

Coefficient. 
 Differentiateab-initioxnand(ax+b)n. 
 Solveproblemsoftheseformulas. 

 
3. USE RULES OF DIFFERENTIATION FOR  SOLVING PROBLEMS OF 

ALGEBRAICFUNCTIONS. 
 Deriveproductrule,quotientruleandchainrule. 
 Interpretthechainrule. 
 Differentiateexplicitandimplicitfunctions. 
 Find derivatives of parametric forms of a function w.r.t another 

function,byrationalization. 
 Usetheseimportantrulestofindderivativesofrelevantfunctions. 

 
4. USE RULES OF DIFFERENTIATION TO SOLVE TRIGONOMETRIC 

FUNCTIONS. 
 Differentiatefromfirstprinciplesinx,Cosx,tanx. 
 DeriveformulasforderivativesofSec x,Cosecx,Cotx. 
 Findderivativesofinversetrignometricfunctions. 
 Solveproblemsbasedontheseformulas. 

 
5. USE RULES OF DIFFERENTIATION TO LOGARITHMIC AND 

EXPONENTIALFUNCTIONS. 
 Deriveformulasfordifferentialcoefficientsof 

logarithmicandexponentialfunctions. 
 Solveproblemsusingtheseformulae. 

 

 
 

6. UNDERSTAND RATE OF CHANGE OF ONE VARIABLE WITH 
ANOTHER 
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 Deriveformulasforvelocity,accelerationandslopeofaline 
 Usederivativeasameasureofrateofchange. 
 Explainan increasingandadecreasingfunction. 
 Showgraphicallymaximaandminimavaluesandpointofinflexion. 
 Explaincriteriaforfindingmaximaandminima. 
 Solveproblemsbaseduponthesetopics. 

 
7. USE PRINCIPLES OF INTEGRATION IN SOLVING RELEVANT 

PROBLEMS. 
 Explainconceptofintegration. 
 Writebasictheoremsofintegration. 
 Definefundamentalformulasofintegration. 
 Listsome importantrulesofintegration. 
 Solveproblemsbasedontheserules. 

 

 
 

8. UNDERSTANDVARIOUSMETHODSOFINTEGRATION 
 Liststandardformulasofintegration. 
 Integrateafunctionbysubstitutionmethod. 
 Usemethodofintegrationbypartsforfinding integrals. 
 Employthesemethodstosolveproblems. 

 
9. UNDERSTANDTHEMETHODSOFSOLVINGDEFINITEINTEGRALS. 

 Definedefinite integral. 
 Listpropertiesof definiteintegrals. 
 Usedefiniteintegralinthecomputationofareas. 
 Solveproblemsinvolvingdefiniteintegrals. 

 
10. USE DIFFERENT METHODS OF INTEGRATION TO SOLVE 

DIFFERENTIALEQUATIONS. 
 Defineadifferentialequation,itsdegreeandorder. 
 Explain method of separation of variables for solving differential 

equationsoffirstorderandfirstdegree. 
 Solvedifferentialequationsoffirstorderandfirstdegree. 

 
11. USE LAPLACE AND INVERSE LAPLACE TRANSFORMATION FOR 

SOLVINGPROBLEMS. 
 DefineLaplaceandInverseLaplaceTransformation 
 Listpropertiesof LaplaceTransformation 
 SolveproblemsusingLaplaceTransformations 

 
12. EXPANDFUNCTIONSUSINGFOURIERSERIES 

 DefineaFourierseries. 
 Writeextendedruleofintegrationbyparts. 
 Illustrateperiodicfunctions,evenandoddfunctions. 
 ExplainFourierexpansionandFourierconstants. 
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 ExpandthegivenfunctionsofFourierseries. 
 

13. UNDERSTANDTHEBASICCONCEPTSOFSTATISTICS 
 Definemean,medianandmode 
 Explainstandarddeviation 
 Statelawsofprobability 
 Calculatetheabovementioned quantitiesusingtheproperformula 
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FPPT 213 FRUITAND VEGETABLE PROCESSINGTECHNOLOGY 
 
Total Contact Hours 

Theory 64 T P C 
Practical 96 2 3 3 

 
 

AIM:  At theend ofthe course, the students will be abletounderstand the 
technologyinvolved infoodand vegetable processingindustry 

 
1 INTRODUCTION 6 hours 

 Historyand growth of fruits and vegetable 
 Physical properties of fruit and vegetables 
 Post harvest handlingand changes 
 Types of storage 
 Compositionand nutritional value 
 Introductiontofruit and vegetable processingindustry 
 Texture of fruitand vegetable 

 
2. PREPARATORYOPERATIONS 12 hours 

 Preparatoryoperations 
 Receiving 
 Washing 
 Sorting, grading, and suitability 
 Size reduction 
 Blanching 
 Sulphiting / sulphuring 
 Extraction 
 Pulping 
 Sedimentation 
 Crystallization 

 
3. PROCESSING 14 hours 

 Canning 
 Dehydration 
 Pickling 
 PreservingbyIrradiation 
 Freeze dehydration(Lyophilization) 

 
4. PRODUCTS 12 hours 

 Beverages 
 Preserves 
 Sauces 
 Pickles 
 Soups 
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5. SPOILAGE 6 hours 
 Processedfruits 
 Processed vegetables 
 Chemical changes 

 
6. NUTRITION OF PROCESSED FOODS 2 hours 

 
7. RECENT TRENDS 8 hours 

 Functionalfoods 
 Manufacturing 
 Introductionto Neutraceuticals 

 
8. QUALITYCONTROL 2 hours 

 Productquality 
 

9. HYGIENEAND SANITATION 2 hours 
 Personal hygiene 
 Plant sanitation 
 Waste management 

 

 
 

RECOMMENDED BOOKS 
1. J.A Awan, 2007. FoodProcessingand Preservation, Unitech 

Communication,Faislabad 
2. L. Gindhari, G.S.Siddappaand G.L.Tandon, 1998. 

Preservation of FruitsandVegetables.Publicationsand 
Information Division, IndianCouncil of Agricultural Research, 
NewDehli. 

3. B.D. Micea,1995. FruitandVegetableProcessing. FAO 
Bulletin No. 199, FAORome. 

4. J.A. Awan andS. U.Rehman,2005.Food Analysis Manual, 
Unitech Communications, Faisalabad. 

5. J.A. Awan andS. U. Rehman,2004.Food Preservation 
Manual, UnitechCommunications, Faisalabad. 

6. J.G.Woodroof and B.S. Luh,1975. Commercial Fruit 
Processing. AVI PublishingCompany,Westport Connecticut. 

7. B.S.Luhand J.G.Woodroof,1982. Commercial Vegetable 
Processing. AVI PublishingCompany,Westport Connecticut. 
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FOODANDVEGETABLEPROCESSINGTECHNOLOGY 
INSTRUCTIONAL OBJECTIVES 

 

Atthe end ofthe course,studentwill be ableto 
 

1. UNDERSATNDTHEHISTORYANDGROWTH OF SELECTEDFRUITS 
AND VEGETABLES. 

 
 describe thephysical properties ofselectedfruits 
 Describe the physical propertiesofselectedvegetables. 
 Describe the post harvest handlingand changes of fruitsand 

vegetables. 
 Describe the different types ofstorage of fruits and vegetables 
 Describe the compositionandnutritional valueof fruits and 

vegetables 
 Describe the present status of fruits and vegetable industryin the 

country 
 Define texture. 
 Describe the texture of fruits and vegetables. 

 
2. UNDERSTANDTHE PREPARATORYOPERATIONS OF FRUITS AND 

VEGETABLE 
 

 Describethe importance of preparatoryoperations in the processing 
of fruitsand vegetable. 

 Enlist differentpreparatoryoperations 
 Describefactors tobeconsidered inthereceivingof fruits and 

vegetable 
 Describe the needfor washingfruits and vegetable 
 Enlist parametersfor sortingand grading offruits and vegetables 
 Define size reduction 
 Describe the importance ofsize reduction 
 Define theblanching 
 Describe the objectivesandmethods ofblanching 

 Describe the needforsulphiting 
 Understand theextractionand pulping 
 Differentiate betweenextraction and pulping 
 Explain the sedimentation 
 Define crystallization. 

 
3. UNDERSTANDTHE PROCESSING OF FRUITSANDVEGETABLE 

 
 define canning 

 Describe the historyof cannedfood. 
 Describe the unit operations in the canning of fruits and vegetables. 
 Definedehydrationdescribe themethos of dehydration 
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 Describe the advantage of dehydration 
 Definepickling 
 Describe the method of pickling 
 Define irradiation 
 Effectofirradiationonfruitsand vegetables 

 Definefreeze dehydration 
 Describe the method and advantage offreeze dehydration infruits 

and vegetables 
 

 
 

4. UNDERSTANDTHEPRODUCTS OF FRUITSANDVEGETABLE 
 

 define beverages 
 describe thedifferent types ofbeverages 
 describe thenutritionalvalueof different beverages 
 define preserves 
 describe thepreparation of differentpreserves 
 define sauces 
 describe thepreparation of differentpickels 
 define soups 
 describe theuse ofsoups inour diet 

 
5. UNDERSTANDTHE SPOILAGE OF FRUITSANDVEGETABLE 

 
 describe the spoilage ofprocessedfruits 
 Describe thefactors involved in thespoilage ofprocessedfruits. 
 Describefactors involvedinthespoilage ofvegetables 
 Describe chemical changes occurringin processedfruits and 

vegetables 
 

6. UNDERSTANDTHENUTRITION OF PROCESSED FRUITSAND 
VEGETABLES 

 
 Describe the importance of nutritional valueofprocessedfruits and 

vegetables 
 Describe the nutritionalvalueofselected processedfruits and 

vegetables. 

 
7. UNDERSTAND THERECENT TRENDS 

 
 Define thefunctionalfoods. 
 Describe differenttypes of functionalfoods 
 Describe the manufacturingoffunctionalfoods 
 Defineneutraceuticals 
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8. UNDERSTANDTHEQUALITYCONTROL 
 

 define qualityand qualitycontrol 
 Describe the importanceofqualitycontrollingtheproduct quality 
 Describe the techniques for controllingofproducts quality. 

 
9. UNDERSTANDTHEHYGEINEAND SANITATION 

 

 
 

 definehygiene andsanitation 
 define personal hygiene 
 describetheapplication of personal hygieneinthefood industry. 
 define plant sanitation 
 describetheimportance of plantsanitation inifood industry. 
 describehow wastemanagement helps in maintaining good sanitation 
in thefood. 
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FPPT213FRUITSANDVEGETABLEPROCESSING 
TECHNOLOGY 96 Hours 

 
 
 

LISTOFPRACTICALS: 
 

 

1. Blanchingofapples 
2. Blanchingofleafyvegetables 
3. Pulpingofmango 
4. Canning ofapples 
5. Canning ofpeas 
6. Preparationof apple jam 
7. Preparationof orange marmalade 
8. Visittobeverage plant 
9. Preparationofmango juice 
10. Preparationof lychee juice 
11. Preparationofselectedfruits. 
12. Drying ofseasonalvegetables 
13. Preparationofmango pickels 
14. Visittonuclearresearchfacilityforpurposeoffruits 

preservation 
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FPPT223(Rev.) CEREALand BAKINGTECHNOLOGY 
 

Total Contact Hours 
Theory 64 T P C 
Practical 96 2 3 3 

 
 

AIM: At the end ofthe course the students will be able tounderstandthe 
technologyinvolved in theprocessing of cereals. 

 
COURSE CONTENTS 

 

1. INTRODUCTION 

 
 Historyandgrowth. 
 Importanceandproduction of cereal grains. 
 Structureand composition ofwheatgrain. 
 Structureand composition ofrice grain. 
 Structureand composition of maize grain. 
 Gradesand gradingof Grains. 

 

 

4 hours 

 

2. STORAGE OF CEREALS 4 hours 
 Types of storage. 
 Role of moisture. 
 Functional changes. 

 
3. WHEAT MILLING 20 hours 

 Drymilling. 
 Handling. 
 Storage. 
 Blending. 
 Cleaning. 

 Tempering. 
 Conditioning. 
 Removal of impurities. 
 Grindingprocess. 

 Types ofgrindingmachines. 
 Extractionrates of flour. 
 Operationofrollermill. 
 Grindingsystem. 
 Reductionand tailings. 
 Sievingprocess. 
 Purification process. 
 Flour handlingand storage. 
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4. AIR CLASSIFICATIONAND FINE GRINDING8 hours 
 Whole wheat products. 
 Millingofsoftand durumwheats.. 
 Developments inmillingofcereal grains. 

 
5. RICE MILLING 6 hours 

 Par boiling process. 
 Dryandwet millingofrice. 

 

6. MAZE PROCESSING 
 

 Millingof corn 
 Productionofstarch. 
 Productionofoil. 
 Productionofgluten. 

 
7. BREAD 

 
 Types andformulation. 
 Ingredients. 
 Yeastfunction. 
 Breadmakingprocesses. 
 Bakingprocess. 

 

 

8 hours 
 
 
 
 
 
 
 

 
8 hours 

 

8. OTHER BAKED PRODUCTSTECHNOLOGIES 6 hours 
 

 Biscuits, cookies and crackers. 
 Cakes. 
 Wafers. 
 Extrusion technology 



81  

BOOKS RECOMMENDED: 
1- R.C. Hoseney, 1994. Principles ofCereal Science andTechnology. 

American AssociationCereal Chemists Inc.,St. Paul, Minnesota. 
2- N.L. KentandA.D.Evers, 1994.TechnologyofCereals,Pergamon 

Press, London. 
3- AACC2000.ApprovedMethods of AmericanAssociation of Cereal 

Chemists. American Association ofCereal Chemists, Inc., St. Paul, 
Minnesota 

4- W.J.Sultan, PracticalBaking, AVI,Westport 
5- E.S.Posner and A.N.Hibb, 1997.Wheat Flour MillingAACCInc. 

St. Paul, Minnesota. 
6- E.J. Pyler, 1988.BakingScience andTechnology, Sosland Pub. 

Company, Kansas. 
7- S.P. CovensyLinda, 1998.Technologyof Bread Making. Blackie 

Academic &Professional, London. 
8- N. Almond,1988.Biscuits Cookiesand Crackers. Elsevier Applied 

Science,NewYork. 
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CEREALPROCESSINGTECHNOLOGY     FPPT223(Rev.) 

INSTRUCTIONALOBJECTIVES 
Attheendofcourse,studentwillbeable to 

 

 

1. DESCRIBETHEFUNDAMENTALSOFCEREALS 
 

 

describe history,growthand importanceofcerealgrains. 
 explainstructureandcompositionofwheatgrain 
 describestructureand composititonofricegrain 
 explainstructureandcompositionofmaizegrain. 
 describegradesandgradingofcerealgrains. 

 

 

2. DESCRIBESTORAGEOFCEREALS,ROLEOFMOISTURE 
ANDFUNCTIONALCHANGES DURINGSTORAGE. 

 

 

 enlistanddescribetypesofstorageforcereals. 
 Stateroleofmoistureduringstorageofcereals 
 Explain functionalchangesincerealsduringstorage. 

 

 

3. EXPLAINWHEAMILLINGPROCESS, 
SIEVING/PURIFICATIONPROCESSANDFLOUR 
HANDLING. 

 

 

 statedrymillingofwheat. 
 Explain handling,storage,blendingandcleaningofwheat 

formilling.Beingused inwheatmilling. 
 

 

 Differentiatebetween temperingand conditioningof 
wheatgrains. 

 Explain grinding processandtypesofgrinding machines 
 Describe extractionratesofflour. 
 Stateoperation ofrollermill. 
 Define and explaingrindingsystems,reduction and 

tailingsofwheat. 
 Describesieving andpurificationprocessofwheat. 
 Explain handling andstorageofflour. 
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4. DESCRIBEWHEATMILLEDPRODUCTS,MILLINGOF 
WHEAT,CORN,RICEANDDEVELOPMENTSINMILLINGOF 
CEREALS 

 

 

 Enlistwhole wheat products. 
 Explain millingofsoftanddurumwheat 
 Describe recentdevelopmentsin millingofcerealsgrains 

5. DESCRIBE PARBOILINGANDMILLINGOFRICE 
 

 

 stateparboilingprocess 
 Describe dryand wetmilling ofrice. 

 

 

6. DESCRIBEPRODUCTSOFMAIZEPROCESSING. 
 

 

 Definemilling ofcorn. 
 Explain productionofstarchfrommaize 
 Describe extractionofoilfrommaizegerm. 
 Describe productionofglutenfrommaize. 

 

 

7. DESCRIBETYPE,FORMULATIONANDBREAD 
MANUFACTURINGPROCESS. 

 

 

 Enlist typesofbreadanddescribetheir 
formulation/recipe. 

 Explain ingredientsofbreadandtheirfunctions. 
 Describebread processing 
 Describe bakingprocessindetail. 

 

 

8. EXPLAINTECHNOLOGY OFBAKEDPRODUCTS, PASTA, 
NOODLESANDEXTRUSIONPRODUCTS. 

 

 

 Describetechnologyofbiscuits,cookiesandcrackers. 
 Define and explaincakesandwafers. 
 Describethetechnologyofextrudedproducts. 
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FPPT223(Rev.) CEREALAND BAKINGTECHNOLOGY 
 

LIST OF PRACTICALS 96Hours 
 

1 Fat and solidsdetermination in cereals. 
2 Determinationof pH,moisture,fiber and nitrogen in cereals. 
3 Visit toaflourmill. 
4 Visit tomodern ricemill. 
5 Manufacture ofleavened bread. 
6 Baking of biscuits. 
7 Determinationofwet and drygluten. 
8 Manufacture of a drumdried cereal. 
9 Preparation ofcompositeflour. 
10 Visit toabakingindustry. 
11 Determinationoftest weight . 
12 Preparationandsensoryevaluation ofcakesandcookies. 
13 Preparation ofVermicelli. 
14 Grading ofGrains. 
15 Demonstration of FlourQuality. 
16 DeterminationofMoisture in Flour. 
17 Determinationof Protein in Flour. 
18 Determinationof pH and Ash in Flour. 
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FPPT233(Rev.) DAIRYPROCESSING TECHNOLOGY 
 

Total Contact Hours 
Theory 64 T P C 
Practical 96 2 3 3 

 
 

AIM: At the end ofthe course the students will be able tounderstandthe 
technologyinvolved in theprocessing of milk. 

 
COURSE CONTENTS 

 
1. INDTRODUCTION 4 hours 

 Dairyindustryin Pakistan 
 Historyand growth of dairyindustry 
 Production ofmilk in Pakistan 

 

2. MILK SOURCES 
 

2.1Sources 
2.2Production 
2.3Handling 
2.4Distribution 
2.5Composition 

 

 

2 hours 

 

3. DAIRYINDUSTRYIN PAKISTAN 4 hours 
 Methodof procurement 
 Collectionand Reception 
 Transportation 

 
4. MILK PROCESSING 10hours 

 Creamseparation 
 Standardization 
 Homogenization 
 Pasteurization 
 UHT Technology 
 HTST Technology 
 Condensation 
 Unit operations in milkprocessing 
 Packaging 
 Recentadvances 

 

 
 

5. MILK PRODUCTS TECHNOLOGY 6hours 
 Flavored milk 
 Evaporatedmilk 
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 Powderedmilk 
 Butter 
 Yoghurt 
 Cheese 
 IceCream 
 Khoya 

 
6. PROPERTIESOF MILK 2hours 
 Physical and Chemical properties offreshmilk 
 Physical and Chemical properties of processedmilk 

 

 
 

7 CHEESE PROCESSING 6 hours 
 Classification,Compositionand chemistryofcheese 
 Processing ofcheddar,cottage,softandRoquefortcheese 
 Qualitycontrol in cheese making 
 Discuss recentadvances in cheeseprocessing 
 Packaging 

 
8. CREAMANDALLIEDPRODUCTS PROCESSING 6 hours 

 Classification and chemical compositionofvarious types of 
creams 

 Unit operationsin processing ofcreams 
 Qualitycontrol to reduce spoilage 
 Recentadvances in creamprocessing 

 
9. YOGHURT 6 hours 
 Chemistryand Microbiologyofyoghurt 
 Production of plain,fruit,frozen andflavored yoghurts 
 Unit operationsin processing ofyoghurt 
 Recentadvances in yoghurt processing 

 
10. BUTTER 6 hours 
 Composition 
 Processing of butter 
 Evaluation ofkeepingquality 

 
11. FROZEN MILK PRODUCTSAND ICE CREAM 6 hours 
 Classification 
 Composition 
 Chemicalnature 
 Flavouringagents 
 Additives 
 Processing oficecreams 
 Recentadvances in ice cream processingtechnology 
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12. MILK BY-PRODUCTS 2 hours 
 Utilization ofwhey, casein and butter milk 

 
13. GENERAL 4 hours 

 Qualitycontrol 
 Packaging –faults, causes and remedies 
 Planthygiene andsanitation 

 
BOOKS RECOMMENDED: 

 
1. W.J. Harper and C.W.Hall, DairyTechnology andEngineering, AVI, 

Westport. 
2. ALFA-LAVAL DairyHandbook.Alfa-Laval Publications,Sweden. 
3. Y.H. Hui, 1993. DairyScienceandTechnologyHandbpook.VCH 

Publishers Inc.,NewYork. 
4. A.P.H.A. 1993.Standard Methodsfor theExamination ofDairy 

Products. PortCityPress, Baltimore. 
5. A.H. Varnamand J.P.Sutherland,1994.Milk and Milk Products: 

TechnologyChemistryand Microbiology. Chapman and Hall, London. 
6. P.F. Fox, T.P.Guinee,T.M. Cogon and P.L.H.McSweeney, 2000. 

FundamentalsofCheese Science. Chapmanand Hall, London. 
7. A.Y. TamimeandR.K.Robinson, 1985. Yoghurt Science and 

Technology. Pergamon Press,Oxford. 
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DAIRYPROCESSINGTECHNOLOGY 
 

 

INSTRUCTIONALOBJECTIVES FPPT-233(Rev.) 
 
 

1. UNDERSTANDTHEHISTORYANDGROWTH 
 
 

 explaindairyindustryinPakistan 

 describehistoryandgrowthofdairyindustry 

 explainproductionofmilkinPakistan 
 
 

2. UNDERSTANDABOUTMILKSOURCES 
 
 

 explainsourcesofmilk 

 describeproductionandhandlingofmilk 

 explaindistributionofmilk 

 describethecompositionofmilk 
 
 

3. UNDERSTANDDAIRYINDUSTRYINPAKISTAN 
 
 

 whatismilkprocurementandexplainmethodsofprocurement 

 describecollectionandreceptionofmilk 

 explaintransportationofmilk 
 
 

4. EXPLAINTHEMILKPROCESSING 
 
 
 
 

 explaintheseparationprocessofmilk 

 describethestandardizationofmilk 

 defineandexplainthehomogenizationofmilk 
 describethepasteurizationofmilk 

 enlistanddescribethetypesofUHTmilk 

 defineandexplainthecondensationprocess 

 describetheunitoperationinvolvedinmilkprocessing 
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 defineandexplainthetetrapackmilkpackaging 

 describetherecentdevelopmentsinmilkprocessing 

5. EXPLAINMILKPRODUCTSTECHNOLOGY 
 
 

 defineandexplaintheprocedureofflavouredmilk 

 defineandexplaintheprocedureofevaporatemilk 

 defineandexplaintheprocedureofmilkpowder 

 defineandexplaintheprocedureofbutter 

 defineandexplaintheprocedureofyoghurt 

 defineandexplaintheprocedureoficeceream 
 defineandexplaintheprocedureofcheese 

 defineandexplaintheprocedureofkhoya 
 
 

6. DESCRIBEPROPERTIESOFMILK 
 
 

 describethephysicalandchemicalpropertiesoffreshmilk 

 Describethephysicalandchemicalpropertiesofprocessedmilk. 
 
 

7. EXPLAINCHEESEPROCESSING 
 
 

 explaintheclassificationofcheese 
 describethecompositionandchemistryofcheese 

 enlistthetypesofcheeseandtheremajordifferencesanddescrib

eprocessingofmajor 

types 

 explaintheroleofqualitycontrolincheseprocessing 

 discussrecentdevelopmentincheeseprocessing 
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8. DESCRIBECREAMAND ALLIEDPRODUCTSPROCESSING 
 
 

 describetheclassification,chemicalcompositionofvarioustypesofcrea

m 

 describetheunitoperationinvolvedinprocessingofcream. 

 Explaintheroleofqualitycontroltoreducethe 

spoilage 

 Discusstherecentdevelopmentincreamprocessing 
 
 

9. YOGHURTPROCESSING 
 
 

 defineyoghurtandexplainthechemistryandmicrobiologicalasp
ects 

 enlisttypesofyoghurtanddescribetheirproduction 

 describetheunitoperationsinvolvedinyoghurtprocessing 

 discussrecentdevelopmentinyoghurtprocessing 
 
 

10. DESCRIBEBUTTERPROCESSING 
 
 

 explainthecompositionofbutter 

 explaintheprocessingofbutter 

 explaintheroleofqualitycontrolinkeepingquality 
 
 

11. FROZENMILKPRODUCTSANDICECREAM 
 
 

 explaintheclassificationoffrozenproducts. 

 Describethecompositionandchemicalnatureoficecream 

 Describetheuseofflavouringagentsinfrozenproducts 
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 Enlistalladditivesuseinfrozenproductsandtheirsignificance. 

 Explaintheunitoperationinvolveinfrozenproductsprocessi

ng 

 Discusstherecentadvances. 
 
 

12. MILKBYPRODUCTS 
 
 

 Discusstheutilizationofwhey,caseinandbuttermilk. 
 
 

13. UNDERSTANDTHEGENERALISSUESINDAIRYPROCES

SING 
 
 

 Discusstheoverallqualityissues 

 Discussthefaults,causesandremediesofpackaging. 

 Discussthedairyplanthygieneandsanitation. 
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FPPT 233(Rev.) DAIRYPROCESSING TECHNOLOGY 

LIST OF PRACTICALS  96 hours 

1. Visit toadairyfarm 
2. Visit toamilkprocessingplant 
3. solids notfat(SNF)determination inmilk 
4. Determinationof pH, Specific gravity, acidity ofrawandprocessedmilk 
5. Resasuringtestfor completeness of Pasteurization. 
6. Spraydryingofmilk 
7. Manufacture ofyogurt 
8. Pasteurization of milk 
9. Preparation ofbutter 
10. Preparation ofcheese 
11. Phosphatestest 
12. Determine total platecountand coliform inmilk andmilk products. 
13. Preparation of flavoredmilk 
14. Adulterationtestofraw, milk. 
15. Sensoryevaluationofrawand processedmilk. 
16. Determinationofcheesefaults and gradingmethods 
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FPPT 242 OIL AND FAT PROCESSING TECHNOLOGY 
 

Total Contact Hours 
Theory 32 T P C 
Practical 96 1 3 2 

 

AIM: At the end ofthe course the students will be able tounderstandthe 
technologyinvolved in theprocessing andpreservationof fatsandoils. 

 
COURSE CONTENTS 

 
1. INTRODUCTION 4 hours 

 History, growth and production 
 Lipids,oils andfats, ghee and wax 
 Importance 
 Sources 
 Uses 

 
2. EXTRACTIONAND PROCESSING OFOILSANDFATS 12 hours 

 Processing of oilseeds 
 Rendering 
 Expression 
 Solvent 
 Degumming 
 Refining 
 Bleaching 
 Deodorization 
 Fractionation 
 Winterization 
 Hydrogenation 
 Interesterification 
 Esterification 
 Emulsification 
 Packaging 

 
3. CHARACTERISTICS OFOIL, FATSANDFATTYACIDS 3 hours 

 Classification 
 Characteristics of edibles oil, fats and fatty acids 
 Physical and chemicalproperties 

 
4. SPOILAGE 3 hours 

 Oxidative Rancidity 
 Hydrolytic Rancidity 
 Polymerization 

 

 
 

5. MANUFACTURING 10 hours 
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 Manufacture ofvegetable gheeand oil 
 Manufacture of margarine 
 Manufacture of by-products 
 Manufacture of mayonnaise 
 Manufacture of fryingoils 

 
BOOKS RECOMMENDED: 
1- S.A.Termazi, Vegetable Oils and Fats,Ferozesons,Lahore 
2- T.J.Weiss, Food OilsandTheirUses,AVI,Westport 
3- Y.H. Hui, 1996.Bailey’s Industrial Oils and Fat Products,Vol.1-5. 

JohnWileyandSons Inc., NewYork 
4- R.D. O’Brien,2000. Fats and Oils Formulatingand Processingfor 

Application,2nded., CRCPress, London. 
5- AOAC, 2005. OfficialMethodsof Analysis. Association of Official 

Analytical Chemists, Arlington. 
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FPPT 242 OILANDFAT PROCESSINGTECHNOLOGY 

INSTRUCTIONAL OBJECTIVES 

Oncompletion ofthis course, the studentswill beableto: 
 

1. UNDERSTANDTHEBASICS OF OILSAND FATS 
 Describe the history, growth and production of oilandfat 

industry 
 Classifyanddifferentiate betweenLipids,oilandfats,ghee and 

wax 
 Describe the importantsources ofoilsandfats 
 Discuss the importantuses of oils andfats 
 Explain thedifferencesin chemicalnature ofoilandfat, 

ghee and waxes 
 Differentiateanimal and plantfat 

 
2. UNDERSTANDTHE EXTRACTIONAND PROCESSINGOF OIL 

ANDFATS 
 Explain theextractionofoilfromoilseeds 
 Discuss rendering, expressionand solvent extractionof oil 
 Enlistvariousmachines usedin extraction of oils 
 describe various unit operations involved in processing ofoil 

andfat 
 Describe refiningof vegetable oils 
 Explain removable of freefattyacids 
 Explain elimination ofcoloringmatter inoil 
 Discusstheenrichment of oiland ghee with vitamins 
 Explain howunsaturatedfattyacids arechanged to 

saturatedfattyacids 
 Discuss theuse ofcatalyst duringhydrogenation 
 Explain the changefromsis to Transfattyacids during 

interesterification 
 Discuss anti-nutritive valueoftransfattyacids 

 
3. UNDERSTANDTHECHARACTERISTICS OF OILSANDFATS 

 Discuss thephysical and chemical propertiesofoilsandfats 
 Explain saturatedandunsaturatedfattyacids 
 Differentiate between sis andtransfattyacids 

 
4. UNDERSTANDTHESPOILAGE OF OILSANDFATS 

 Explain oxidative andhydrolytic rancidityandits control 
 Defineantioxidantsand explain itsmechanism 
 Explain polymerization 
 Explain changesduringfryingofoils 
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5. MANUFACTURING OF OIL, FATSAND PRODUCTS 
 Describe commercialmanufacturingofvegetable ghee and 

oil 
 Differentiate betweenmargarine andbutter 
 Explain manufacturingof margarine and spreads 
 Explain the composition and processingsteps ofin 

preparation of mayonnaise and saladoils 
 Explain the chemistryof frying 
 Identifyoilandfat suitableforfrying 
 Explain theproblems of flavor deterioration instorage of oil 

andfat 
 Explain renderingof beef andmuttonfat 



97  

FPPT 242 OILANDFATPROCESSINGTECHNOLOGY 
 

LIST OF PRACTICALS 96 hours 
 

1 Extractionof oils andfats 
2 Determinationofrefractive index 
3 Measurement of color 
4 Determinationof meltingpoint of oil 
5 Determinationof meltingpoint of butter 
6 Determinationofspecific gravity 
7 Determine the peroxidevalueof oil 
8 Determine the saponificationvalueof oil 
9 Determine the iodinevalueofoil 
10 Visit to oilandfatindustry 
11 Preparation of mayonnaise 
12 Studyrole of emulsifyingagents 
13 Determine the qualityof fryingoils 
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FPPT 252 SUGARAND CONFECTIONERYTECHNOLOGY. 
 

Total Contact Hours 
Theory 32 T P C 
Practical 96 1 3 2 

 

AIM: At the end ofthe course the students will be able tounderstandthe 
technologyinvolved in theprocessing of sugar and confectionery. 

 
COURSE CONTENTS 

 
1. GENERAL 2 hour 

 Historyand growth 
 Production statistics of sugar caneand sugarbeet 
 Utilization ofsugar 
 Compositionand nutritional value 

 
 

 

hours 
2. INDIGENOUS TECHNOLOGY -- SUGAR PROCESSING 2 
 

 Smallscale sugar production 
 Gur 
 Khund 
 Shakar 

 
3. SUGAR MANUFACTURING 6 hours 
 

 Unitoperations 
 Juiceextraction 
 Purification 
 Heating 
 Evaporation 
 Crystallization 
 Crystallization in motion 

 
4. REFINING 10 hours 
 

 Affination 
 Clarification 
 Carbonation 
 Sulphitation 
 Phosphitation 
 Crystallization 
 Centrifugation 
 Drying 
 Bagging 
 Storage 
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 Factors affectingsugar processing 
 Recentadvances insugar technology 
 Packagingand storage of sugar 
4.14Properties of sugar 
4.15Qualitycontrol 

 
5. CONFECTIONERY 12 hours 

 
 Confectioneryindustryin Pakistan 
 Ingredients &Classification, Composition andnutritional value 

 Sugar confectionery: formulation andmanufacture 
 Processingof hardboiled sweets, toffeeandfudge 
 Formulation andmanufactureprocesses ofgums and jellies 
5.7.Formulation andmanufactureof chocolateconfectionery 
5.8.Qualitycontrol 

 

 
 

BOOKS RECOMMENDED: 
1 G.R.E.Lionnet,1999.Sugar TechnologyforStudents.Lang 

Fred, Durban. 
2 E.B. Jacjson,1995.Sugar ConfectioneryManufacture. 2nd 

ed. Balckie AcademicandProfessionalWester, Glassgow. 
3 C. Chen,2001.TheSugar Refining–A Manualfor the 

Design andRefiningFacilities, JohnWileyand Sons, 
London. 

4 W.P.Edwards, 2000.The Science ofSugar Confectionery, 
Royal Societyof Chemistry, Cambridge 
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FPPT 252 SUGARSANDCONFECTIONERYTECHNOLOGY. 

INSTRUCTIONAL OBJECTIVES 

Oncompletion ofthis course, the studentswill beableto: 
 

1. UNDERSTANDTHE FUNDAMENTALSOFSUGAR INDUSTRY 
 

 
 

 Describe the historyand growth ofsugar processingindustry 
 Describe the production statistics ofsugar cane and sugar 

beetin Pakistan 
 Enlist major itemsfor utilization ofsugar 
 Explain the chemical compositionand nutritional valueof all 

sugar sources 
2 KNOWTHE INDEGENOUS TECHNOLOGY 

 Discuss thestatus of smallscalesugar productionin 
Pakistan 

 Enlistthe indigenous productsanddiscusstheir 
processing(gur,khund.shakar) 

3. UNDERSTANDMANUFACTURING OF SUGAR 
 

 Discussalltheunitoperations involved in sugar manufacturing 
 

4. UNDERSTANDTHEREFIINING PROCESSOF SUGAR. 
 

 Define affinationand its significance 
 Define clarification andits role 
 Define carbonationand its significance 
 Define sulphitation,phosphitation. 
 Explain process ofcrystallization 
 Whatis the importanceofcentrifugation 
 Explain the role of drying 
 Define bagging, storage 
 Discuss thefactors affectingtheprocessingofsugars 
 Discuss the recentadvances in sugar technology 
 Discuss packagingand storage ofsugar 
 Describe properties ofsugars 
 Discuss the role of qualitycontrol in sugar industry 

5. UNDERSTANDTHE PROCESSING OF CONFECTIONS.. 
 

 
 

 discuss the status ofconfectionaryindustryin Pakistan 
 describeclassification,compositionand nutritional value 
 discuss theformulationandmanufacturingof sugar 
confectionary 
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 describe theprocessing ofhard boiled candies, toffee an 
fudges 
 describe theprocessing ofgumsand jellies 
 describe theprocessing ofchocolate confectionary 
 describe the roleofqualitycontrol inconfectionaryindustry. 
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FPPT 252 SUGARSANDCONFECTIONERYTECHNOLOGY  

LIST OF PRACTICALS 96 hours 

1. Analysis of sugarforTSS 
2. Analysis of sugarforpH 
3. Analysis of sugarforfiber 
4. Analysis of sugarforash 
5. Analysis of sugarforpolarization 
6. Clarification of rawjuice 
7. Determine the densityofjuicebyPicnometer 
8. Determine the turbidityofjuicebyTurbiditymeter 
9. Determine total sugarofjuice 
10. Visit tosugar industry 
11. Visit toconfectioneryunit 
12. Preparation ofcandy, toffee andother sugar based 

confectionery 
13. Determine inversion of sugar 
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FPPT 273 GENERALANDFOOD MICROBIOLOGY 
 

Total Contact Hours  

Theory 64   T P C  

Practical 96  2 3 3 
 

AIM: The student will be able tounderstand thebasic principles of general and 
foodmicrobiologyandtheharmful andbeneficial effects of microbial activities 
duringprocessing andpreservation. 

 
COURSE CONTENTS 

 
1 INTRODUCTION TO MICROBIOLOGY 4 hours 

 Scopeof microbiology 
 Evolutionof microbiology 
 Classification ofmicroorganisms 
 Microorganisms important infood 

2 CHARACTERISTICS OF MICROORGANISMS 6 
hours 

 Bacteria 
 Moulds 
 Yeasts 
 Viruses 

 
3 MICROORGANISMSANDDISEASE 6 
hours 

 Pathogens, virulence and infection 
 Resistanceand immunity 
 Foodandwater-bornediseases 

 
4 FOODASASUBSTRATE FOR MICROORGANISMS 
8 hours 

 Nutrients 
 Moisture 
 Hydrogen ion concentration (pH) 
 Oxidation reductionpotential 
 Inhibitorysubstances and biological structure 

5 CONTAMINATION OFFOODS DURING PROCESSINGAND 
PRESERVATION   8 
hours 
 Fromgreenplantsandfruits 
 Fromanimals 
 Fromsewage 
 Fromsoil 
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 Fromwater 
 From air 
 Duringhandlingand processing 
 Duringpreservation 
 Harmfuleffects of microbes 
 Beneficial effects of microbes 

6 GENERAL PRINCIPLES OF MICROBIAL SPOILAGE 8 
hours 

 Microbial foodspoilage 
 Characteristics of some spoilageorganisms 
 Factors affectingkindandnumber of microorganisms infood 
 Factors affecting the growthofmicroorganisms infood 
 Chemical changes caused bymicroorganisms 

 
7 CONTROL OF MICROORGANISMS 8 
hours 

 Fundamentalsof microbial control 
 Control byphysical means 
 Control bychemical agents 
 Antibioticsand other chemotherapeuticagents 

 

8 PRODUCTION OF CULTURES FOR FOODFERMENTATIONS 
8 

hours 
 Generalprinciples ofculture preparationandmaintenance 
 Bacterial cultures 
 Yeast cultures 
 Mould cultures 

 
9 FOOD BORNE DISEASES 
8 hours 

 Foodborneinfections 
 Foodborneintoxications 
 Nonbacterialfoodpoisoning 

 

RECOMMENDED BOOKS 
 

1. M.I.Pelezar,Jr.andR.D.Ried,Microbiology,McGrawHillBook. 
Co., NewYork 

2. W.C.FrazierandD.C.Westhoff,1988.FoodMicrobiology,McGraw 
HillBook Co, NewYork. 

3. J. M. Jay, Modern Food Microbiology, 1996. 5th  ed. Food and 
Nutrition PressISB#0-412-076-918. 

4. J.A.AwanandS.U.Rehman,MicrobiologyManual,2005.Unitech 
Communications Faisalabad. 
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FPPT 273 GENERALANDFOOD MICROBIOLOGY 
 
INSTRUCTIONAL OBJECTIVES 

 
Onthe completionof this course,the studentwill be ableto: 

 
1. UNDERSTANDTHEHISTORICAL DEVELOPMENT OF 

MICROBIOLOGY 
 Enlist earliest scientists who discovered Microbiology 
 Describe the roleofLeuwenhoek,Koch, Smith, Pasteur,Fleming 

andLister 
 Define cell 
 Explain thedifferencebetween plantand animal cells with the help 

ofdiagrams 
 Differentiate betweenprocaryotes and eucaryotes 
 Definespecies, genus,tribe,family, order, class, phylum and 

kingdom 
 Explain classification of microorganisms 

 
2 UNDERSTANDTHECHARACTERISTICS OF MICROORGANISMS 

 Defineand identifydifferent types of bacteria 
 Describe the general characteristics of bacteria 
 Enlist important genera of bacteria useful infoodmicrobiology 
 Explain the general characteristics of yeasts 
 Discuss the yeastsofindustrial importance 
 Explain the general characteristics of moulds 
 Differentiate betweenbacteria, yeast andmould 
 State general characteristics ofvirus 

 
3 UNDERSTANDTHERELATIONSHIP OF MICROORGANISMSAND 

DISEASE 
 Definepathogens, virulence,infection,resistance and immunity 
 Enlist types of immunity 
 Explain beneficial role ofimmunityin nature 
 Enlist differentinfectious diseases common in man 

 
4 UNDERSTANDROLEOF FOODASASUBSTRATE FOR 

MICROORGANISMS 
 DefinepH 
 Explain the importanceofpHfor the growthof microorganisms 
 Describe the concept ofwater activity 
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 Explain themechanism of oxidation-reduction potential 
 Discuss different inhibitorysubstances present infood 
 Describe the importance of biological structure of food 

 

 
 

5 UNDERSTANDTHEMECHANISM OF FOOD CONTAMINATION 
DURING FOOD PROCESSINGAND PRESERVATION 
 Identifyspecies of microorganisms contaminatingfruitsand 

vegetables 
 Enlist sourcesof contaminatingmicroorganismsfromanimals 
 Explain themechanism offoods gettingcontaminated bysewage 
 Describe contamination of foodsfromsoil 
 Discuss water as a source ofcontamination 
 Explain howmicroorganism inaircause contamination of foods 
 Discuss howcontaminationtakesplaceduringhandling, processing 

andpreservation ofdifferentfood commodities andits control 
 Explain themechanisms, reactionsand control ofcontamination. 
 Explain major chemical changes duringcontamination. 

 
6 UNDERSTANDPRINCIPES OF MICROBIAL SPOILAGE 

 Definemicrobial spoilage 
 List of types of microbial spoilage 
 Classifyfoodsonthe basis of easeofspoilage 
 List main groups of micro-organisms 
 Explain thefactors affectingthe growthof microorganismsinfood 
 Describe the chemicalchanges caused bymicroorganisms infood 

 
7 UNDERSTANDCONTROL OF MICROORGANISMS 

 Statethree principal reasonsfor practicingmethods of microbial 
control 

 Statethe physical methodsapplied to controlmicroorganisms 
 Enlist majorgroups of chemical antimicrobialagents 
 Defineantibiotics andchemotherapeuticagents 
 Explain thefunction of antibiotics 

 
8 UNDERSTANDTHE PRODUCTION OF CULTURES FOR FOOD 

FERMENTATIONS 
 State generalprinciples ofculturemaintenance and preparation 
 Explain pureandmixed cultures 
 Explain theuse of bacterial cultures infood industry 
 Explain theuse ofyeastfor breadand malt beverages 
 Explain theuse of mould culturesfor cheeseproduction 

 
9 UNDERSTANDFOODS IN RELATION TO DISEASE 

 Classifyfoodbornediseases 
 Definefoodpoisoningand infection 
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 Give examples of bacteriaforfoodborne itoxicationsandinfections 
 Explain ButulismandSalmonellosis 
 Describe non bacterialfoodborne diseases 
 Explain the significance of Aflatoxin 

 

 
 

FPPT 273 GENERALANDFOOD MICROBIOLOGY 
 

LIST OF PRACTICALS 96 hours 
1 Safetyprecautions inmicrobiologylab 
2 Introductiontoequipment inthe microbiological lab 
3 Demonstratethe use of microscope 
4 Examination of plant and animal cells 
5 Examination of yeasts,moulds andbacteria 
6 Demonstratethe use of autoclave and hot airovenfor sterilization 
7 Preparation ofculturemedia 
8 Cultivation andisolation of bacteria 
9 Examination of bacterial colonies 
10 Determinationof bacterial numbers 
11 Stainingreagents andprocedures 
12 Microbiological examination ofimportantfoodmicrobes 
13 Examination of spoiledcannedfoodsforpossible microorganisms 
14 Find optimumgrowthtemperatureforanorganism 
15 Determinationof microbial loadin differentfood samples 
16 Performswab anddilutiontestsforassessingcleaning efficiency. 
17 Visit tomicrobiologylaboratoryof a university / research institute 
18 Visit toafood industryto observe role of microbiology 
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FPPT-283 FOOD CHEMISTRYANDINSTRUMENTATION 
 

Total Control Hours  

Theory 64 T P C 
Practical 96 2 3 3 

 

AIM: The student will be able tounderstandthefood components in relationto 
foodprocessingandpreservation, and will beable to use the principles and procedures of 
analytical and instrumental techniques employed infoodanalysis. 

 
COURSE CONTENTS 

 
1. WATER 4 hours 

 Nature infoods 
 Wateractivityandfoodspoilage 
 Physical and chemicalproperties 
 Hard and soft waters 

 Watertreatmentprocess 
 Effectofwater qualityon processedfoods 

 
2. CARBOHYDRATES 8 hours 

 Classification 
 Chemical structure 
 Physical and chemicalproperties 
 Effectof processing 
 Qualitative testsfor carbohydrates 
 Quantitative testsfor sugars 
 Estimation ofstarch 

 
3. LIPIDS 8 hours 

 Classification 
 Fattyacids 
 Physical properties 
 Chemicalproperties 
 Autooxidationandrancidity 
 Functional properties infoods 
 Effectof processing 
 Physical constants offat 
 Chemical constantsof fat 

 
4. PROTEINS 8 hours 

 Classification 
 Amino acids 
 Physical and chemicalproperties 
 Functional properties infoods 
 Effectof processing 
 Quantitative determination of protein 

 
5. VITAMINS 4 hours 



109  

 Classification 
 Functional properties infoods 
 Effectof processing 
 Determinationof Vitamin-C 

 
6. OTHER CONSTITUENTS 8hours 

 Mineral elements 
 Pigments 
 Aromatic compound 
 Antinutritional compounds 
 Organic acids 
 Enzymes 

 
7. SAMPLING TECHNIQUES 4 hours 

 Perfectand compositesample 
 Samplingprocedure 
 Samplinginstruments 
 Sample grinding 
 Sample storage 

 
8. PROXIMATE ANALYSIS 12hours 

 Introduction 
 Determinationof moisture 
 Determinationof ash 
 Determinationofcrudeprotein 
 Determinationofcrudefat 
 Determinationofcrudefiber 
 Determinationof nitrogen 

 
9. PRINCIPLES OFINSTRUMENTATION 4hours 

Introduction to 
Electromagnetic spectrum,Radiant energy, Light transmission 
Principles of emissionandabsorptionoflight,Absorption spectrum 

 

10. INTRODUCTION TOINSTRUMENTAL TECHNIQUE 
 

 Introduction 
 Principles and types of chromatography 
 pH 
 Polarimetry 
 Refraction oflight 
 Flame-photometry 

 

 

4hours 
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RECOMMENDED BOOKS 
1. J.A. Awan,2005. FoodandNutrition,UnitechCommunications,Faisalabad. 
2. I.H. Meyer, 1976. FoodChemistry, Reinhold 
PublisherCorporation,New York. 
3. F.A. Lec, 1982. BasicFood Chemistry, AVI Publishers,Westport. 
4. O.R. Fennema,1992.Food Chemistry, Marcel Dekker, Inc., NewYork. 
5. T.P. Coultate, 1999. Food;The Chemistryof its Components.The 

Royal SocietyofChemistry, Cambridge. 
6. H.D. BelitzandW.Grosch, 1999. Food Chemistry. 2ndEd. Springer-

Verlag Heidelberg. 
7. A.O.A.C.2005. OfficialMethods of Analysis. 18thEd.Association of 

Official Analytical Chemists, Arlington. 
8. R.S. Kirk and R.Sawyer, 1991.Pearson’s 

CompositionandAnalysisof Foods,9thEd.Longman, London. 
9. Y. Pomeranzand C.E.Meloan,1996. Food Analysis: Theoryand Practice.3rdEd. 

CBS Publishers, NewDelhi. 

10. S.S. Nielson,2003. Food Analysis LaboratoryManual.ChipsLimited, 
USA.J.A. Awan andS. U. Rehman,2005.Food Analysis Manual, 
Unitech Communications,Faisalabad. 

11. G.T. Bender, 1987.Principles of Chemical Instrumentation.W.B. Saunders, 
London. 

12. Iqtadar AhmadKhalil and FazilManan,ChemistryI-Bio-analytical Chemistry. 
13. H.H. Baner etal., InstrumentalAnalysis. 
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FPPT-283 FOOD CHEMISTRYANDINSTRUMENTATION 

INSTRUCTIONAL OBJECTIVES 

Oncompletion ofthis course, the studentswill beableto:- 
 
1. UNDERSTANDTHENATUREANDPROPERTIES OFWATER 

 Explain thenature of water as itexists infoods 
 Explain the relationship between water activityandfood spoilage 
 Statethe physical properties 
 Statethe chemicalproperties 
 Explain thenature of hard and soft waters 
 Explain the role of hard and soft waters 
 Describe the methods ofwater treatment 
 Explain the role of water onthe qualityand shelflife of foods. 

 
2 UNDERSTANDTHENATUREANDPROPERTIES OF CARBOHYDRATES 

 Distinguish between various classesofcarbohydrates 
 Explain various physical properties of each 
 Discuss the chemical structure ofeach 
 Explain various chemical properties of each 
 Discuss the role of physical andchemical properties infood 

processing 
 Discuss the effect of processingon carbohydrates 

 
3. UNDERSTANDTHENATUREANDPROPERTIES OF LIPIDS 

 Describe the structure of fattyacids 
 Explain the classifications 
 Describe the physical properties 
 Describe chemicalproperties 
 Explain thefunctionalproperties 
 Explain the effect of processing 
 Explain deteriorative changes. 

 
4. UNDERSTANDTHENATUREANDPROPERTIES OFPROTEINS 

 Describe the structure ofaminoacids 
 Explain classification 
 Discuss physical properties 
 Discuss chemical properties 
 Explain Millard reaction 
 Discuss functionalproperties of various proteins especiallygluten, 

casein  
andalbumin 

 Discuss effect of processing. 



112  

 
 

5. UNDERSTANDTHENATUREANDPROPERTIES OFVITAMINS 
 Explain classification 
 Discuss functions offat-soluble vitaminsinfood processing 
 Discuss functions of water-soluble vitamins infood processing 
 Discuss effect of processingon theirnature and properties 

 
6. UNDERSTANDTHENATUREANDPROPERTIES OFOTHER 

CONSTITUTENTS 
 Describe effect of mineral elementsonfood 
 Differentiate between types ofpigments 
 Differentiate between various aromaticcompounds 
 Describe anti-nutritional compoundsin selectedfoods 
 Describe the nature of organic acids infoods 
 Describe the classificationand propertiesof enzymes. 

 
7. UNDERSTANDSAMPLING TECHNIQUES 

 Illustratethe significance of food analysis infood industry 
 Define quantitative and qualitative analysis 
 Defineperfect andcomposite sample 
 Explain samplingprocedureand enlist samplinginstruments 
 Explain procedurefor sample grinding 
 Describe procedurefor sample storage 

 
8. KNOWTHE PROXIMATEANALYSIS 

 Defineproximateanalysis 
 Statemethods of analysis for moisture 
 Statemethods of analysis for crudefat 
 Statemethods of analysis for ash 
 Statemethods of analysis for crudefiber 
 Statemethods of analysis for nitrogenfreeextract 

 
9. UNDERSTANDINSTRUMENTATION PRINCIPLES 

 Describethe importance, needand scope of instrumentation 
 Define electromagneticspectrum 
 Definethenature of radiantenergy 
 Definetransmission oflight through solutionsand solids 
 Definetransmission ofwhite light 
 Statethe principleof emissionandabsorption oflight 
 Describe theprocess of absorptionbymolecules 
 Defineabsorption spectrum 
 Define principles of spectrophotometry. 

 
10. UNDERSTANDINSTRUMENTAL TECHNIQUES 

 Illustratethe importance ofinstrumental techniques 
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 Statethe principlesof chromatography 
 Enlist types of chromatography 
 Describe HPLC, gas chromatography,TLC and paper 

chromatography 
 Stateprinciplesand application ofpHmeter 
 Definepolarized light 
 Discuss principles andapplication of polarimeter 
 Define refractive index 
 Explain the workingof refractometer 
 Explain principles offlamephotometry 
 Describe instrumentalmethodsfor texture measurement 
 Define viscosity 
 Discuss measurement ofviscosity 
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FPPT-283 FOOD CHEMISTRYANDINSTRUMENTATION 
 
LIST OF PRACTICALS 96 hours 

 
1 Study water activityin foods 
2 Visit towater treatmentplant 
3 Studytheeffect ofreducingsugars oncolorofpotato chips 
4 Studytheeffect ofreducingsugars andamino acid contentonbrowningin 

potatochips 
5 Preparation ofinvert sugar byacid hydrolysis 
6 Acid hydrolysis ofstarch 
7 Maillard reaction 
8 Demonstration of heatdenaturation ofvariousproteins 
9 Physical and chemicalpropertiesoflipids 
10 Demonstration of effect of baking on browningandflavor 
14. Determinationof moisture bydifferentmethods 
15. Determinationof ash andmineralmatter 
16. Determinationofinsoluble solids (fiber) 
17. Determinationofreducingsugars 
18. Determinationof totalsugars 
19. Determinationof acidity 
20. Determinationof benzoic acid 
21. Determinationof nitriteandnitrate 
22. Determinationofsodium,potassiumand calciumbyflame. 
23. Physical and chemicalanalysis of fats and oils 
24. Determinationofvitamin C. 
25. Visit toaresearch laboratory. 
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MGM-321 BUSINESSCOMMUNICATION 
 

 
 

Totalcontacthours 
Theory 32Hrs. 

 

 

T P C 
1 0 1 

Pre-requisites: The students shall already be familiar with the language 
concerned. 

 
AIMSThecoursehasbeendesignedtoenablethestudentsto. 

1. Developcommunicationskills. 
2. Understandbasicprinciplesofgoodandeffectivebusinesswritingin 

commercialandindustrialfields. 
3. Developknowledgeandskilltowritetechnicalreportwithconfidence 

andaccuracy. 
 
COURSECONTENTS 

 
1. COMMUNICATIONPROCESS. 6Hours 

 Purposesofcommunication 
 Communicationprocess 
 Distortionsincommunication 
 Consolidationofcommunique 
 Communicationflow 
 Communicationforselfdevelopment 

 
2. ORALCOMMUNICATION SKILLS. 6Hours 

 Significanceofspeaking. 
 Verbalandnon-verbalmessages. 
 Strategic stepsofspeaking. 
 Characteristicsof effectiveoralmessages. 
 CommunicationTrafficking. 
 Oralpresentation. 

 
3. QUESTIONINGSKILLS. 3Hours 

 Natureofquestion. 
 Typesof questions. 
 Characteristicsofagood question. 
 Questioningstrategy 

 
4. LISTENINGSKILLS. 5Hours 

 Principlesofactivelistening. 
 Skillsofactivelistening. 
 Barrierstolistening. 
 Reasonsofpoorlistening. 
 GivingFeedback. 
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5. INTERVIEWINGSKILLS. 3Hours 
 Significanceofinterviews. 
 Characteristicsofinterviews. 
 Activitiesinaninterviewingsituation 
 Typesofinterviews. 
 Interviewingstrategy. 

 
6. REPORTWRITING. 3Hours 

 Goalsofreportwriting 
 Reportformat. 
 Typesofreports. 
 Reportwritingstrategy. 

 
7. READINGCOMPREHENSION. 2Hours 

 Readingproblems. 
 FourReadingskills. 

 
8. GROUPCOMMUNICATION. 4Hours 

 Purposesofconductingmeetings. 
 Planningameeting. 
 Typesofmeetings. 
 Selectionfa groupformeeting. 
 Groupleadershipskills. 
 Runningasuccessfulmeeting. 
 Activeparticipationtechniques. 

 
RECOMMENDEDBOOKS 
1. Sh.Ata-ur-RehmanEffectiveBusinessCommunication&ReportWriting. 
2. UlmanJ.N.CouldJR.TechnicalReporting. 
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MGM-321 BUSINESSCOMMUNICATION 
INSTRUCTIONALOBJECTIVES 

 
1. UNDERSTANDTHECOMMUNICATIONPROCESS. 

 Statethebenefitsoftwowaycommunication. 
 Describeamodelofcommunicationprocess. 
 Explainthemajorcommunicationmethodsusedinorganization. 
 Identifythebarrierstocommunicationandmethodsofovercoming 

thesebarriers. 
 Identifymisconceptionsaboutcommunication. 

 
2. UNDERSTANDTHEPROCESSOFORAL. 

 Identifyspeakingsituationswithotherpeoples. 
 Identifythestrategystepsofspeaking. 
 Identifythecharacteristicsof effectivespeaking. 
 Statetheprinciplesof one-waycommunication. 
 Statetheprinciplesoftwo-waycommunication. 
 Identifytheelementsoforalpresentationskills. 
 Determine the impact of non-verbal communication on oral 

communication. 
 
3. DETERMINETHEUSESOFQUESTIONINGSKILLSTOGATHERAND 

CLARIFYINFORMATIONINTHEORALCOMMUNICATIONPROCESS. 
 Identifydifferenttypesof questions. 
 Determinethepurposeof eachtypeof questionanditsapplication. 
 Identifythehazardstobeavoided whenaskingquestions. 
 Demonstratequestioningskills. 

 
4. DEMONSTRATETHEUSEOFACTIVELISTENINGSKILLINTHE ORAL 

COMMUNICATIONPROCESS. 
 Statetheprinciplesof activelistening. 
 Identifyskillsofactivelistening. 
 Identifybarrierstoactivelistening. 
 Statethebenefitsofactivelistening. 
 Demonstratelisteningskills. 
 Explaintheimportanceof givingandreceivingfeedback. 

 
5. Determinetheappropriateinterviewtypeforthespecificwork-related 

situationandconductawork-relatedinterview. 
 Statethesignificanceofinterviews. 
 Statethecharacteristicsofinterviews. 
 Explaintheactivitiesinaninterviewingsituation. 
 Describethetypesofinterviews. 
 Explaintheinterviewingstrategy. 
 Prepareinstrumentforastructuredinterview. 
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6. PREPAREAREPORTOUT-LINE,BASEDONSUBJECTMATTERAND 
AUDIENCE. 
 Identifythedifferenttypesof reports. 
 Determinewhentouseaninformalorformalreportpresentation. 
 Identifythestagesofplanningareport. 
 Identifythepartsofareportandchoosethepartsappropriatefor 

eachtypeof report. 
 Draftareportoutline. 

 
7. DEMONSTRATEREADINGCOMPREHENSION. 

 Identifymajorreadingproblems. 
 Identifybasicreadingskills. 
 Statemethodsofpreviewing writtenmaterial. 
 Identifymethodsofconcentration whenreading. 
 Demonstratereadingcomprehension. 

 
8. UNDERSTANDTHEPRINCIPLESOFGROUPCOMMUNICATIONS. 

 Statethepurposeandcharacteristicsofmajortypesofmeeting. 
 Explainresponsibilitiesofameeting/committee. 
 Identify problems likely to be faced at meeting and means to 

overcometheseproblems. 
 Distinguishbetweencontentandprocessatmeetings. 
 Explainthekeycharacteristicsofagoodgroupfacilitator. 
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MGM-311 INDUSTRIALMANAGEMENTANDHUMANRELATIONS. 
 
TotalContactHours                                                                 T         P       C      

Theory 32 1 0 1 
 
AIMSThe studyof this subject willenablethe student todevelop themanagement 

skill,acquainthimwiththeprinciplesofmanagementandhumanrelations 
anddeveloppsychologicalapproachtosolvethelabourproblems. 

 
COURSECONTENTS 

 
1. INDUSTRIAL PSYCHOLOGY. 2 Hours 

 Historyand definition. 
 Nature and scope. 

 
2. LEADERSHIP 1 Hour 

 Definitionandtypes. 
2.3 Qualities ofa good leader. 

 
3. MOTIVATION 2 Hours 

 Definition. 
 Types (Financial and nonfinancialmotives). 
 Conflict of motives. 

 
4. MORALE 1Hour 

 Importance. 
 Development. 
 Measurement. 

 
5. HUMAN ENGINEERING. 1 Hour 

 Importance of humanfactor in industry. 
 Man-machinesystem. 
 Strategyformakingallocation decisions. 

 
6. INDUSTRIAL FATIGUEANDBOREDOM. 2 Hours 

 Definitionanddistinction. 
 Psychological causes. 
 Objective causes. 
 Prevention 

 
7. INDUSTRIALACCIDENTS 2 Hours 

 Psychological causes. 
 Objective causes. 
 Prevention 
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8. INDUSTRIAL PREJUDICE 2 Hours 
 Causes 
 Remedies 

 
9. PUBLIC RELATIONS. 2 Hours 

 Importance 
 Functions 

 
10. GUIDANCEAND COUNSELLING 2 Hours 

 Importance 
 Choice of job. 
 Duringservice. 

 
11. JOB EVALUATION 2 Hours 

 Importance 
 Methods 
 Job satisfaction 
 Work simplification. 

 
12. INDUSTRIALMANAGEMENT 2 Hours 

 Introduction 
 Functionsof management. 
 Subdivisions of management 
 Objectives ofindustrialmanagement. 

 
13. PERSONNEL SELECTION. 2 Hours 

 Recruitment of employees. 
 Training. 
 Effectsof trainingonproduction andproductcost. 

 
14. WORKING CONDITIONS. 2 Hours 

 Importance and consideration. 
 Effectsonefficiencyand per unitcost. 

 
15. TIMEANDMOTION STUDY. 3 Hours 

 Concept and importance. 
 Sequence of motionstudy. 
 Principles of motionstudy. 
 Stepstotimestudy. 
 Determinationof operations time. 

 
16. QUALITYCONTROL. 2 Hours 

 Concept and advantages 
 Methods. 
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17. ROLE OF FOREMANIN MANAGEMENT. 2 Hours 
 Foreman's abilities. 
 Duties andfunctions. 

 
BOOKS RECOMMENDED: 
1 C.S. Meyers, Industrial Psychology, Oxford UniversityPress, London. 
2. SmithWakley, PsychologyofIndustrial Behaviors, Mc-GrawHill, New 
York. 
3. GhulamHussain, Nizamat-e-SanaatAur Insani Rawabat, Ilmi Kitab 

Khana, UrduBazar, Lahore. 
4. AndrewR. Megill, TheProcess of ManagementWilliamM NewMan. 
5. Richard N Omen,Management of IndustrialEnterprises. 
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MGM-311 INDUSTRIALMANAGEMENTANDHUMANRELATIONS. 

INSTRUCTIONAL OBJECTIVES 

At the completionof this course,thestudentswillbe ableto: 
 
1. KNOWINDUSTRIALPSYCHOLOGY. 

 Describe brief historyif industrialpsychology. 
 Describe in detail definitionof industrial psychology. 
 Statenatureandscope ofindustrial psychology. 

 
2. KNOWLEADERSHIP. 

 Define leadership. 
 Describe types of leadership. 
 State qualities of a good leader. 

 
3. UNDERSTANDMOTIVATION. 

 Definemotivation. 
 Describefinancial andnonfinancial motives. 
 Explain conflict of motives. 

 
4. KNOWMORALE. 

 Stateimportance of morale. 
 Describe development of morale. 
 Statethemethodof measurement ofmorale. 

 
5. UNDERSTANDHUMANENGINEERING. 

 Explain importanceofhumanengineeringin the industry. 
 Explain man-machinesystem. 
 Explain strategyformakingallocationdecisions. 

 
6. UNDERSTANDINDUSTRIAL FATIGUEAND BOREDOM. 

 Definefatigue andboredom. 
 Describe psychological causesof fatigueandboredom. 
 Describe objective causes of fatigueandboredom. 
 Explain measurestopreventfatigueand boredom. 

 
7. UNDERSTANDINDUSTRIALACCIDENTS. 

 Explain psychological causes ofindustrialaccidents. 
 Explain objective causes ofindustrial accidents. 
 Explain measurestoprevent industrial accidents. 

 
8. UNDERSTANDINDUSTRIAL PREJUDICE. 

 Defineprejudice 
 Explain causesofindustrial prejudice. 
 Explain remedies of industrial prejudice. 
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9. UNDERSTANDTHE SIGNIFICANCE OF PUBLIC RELATIONS. 
 Explain importanceofpublic relations. 
 Explain functions ofpublic relations. 

 
10. UNDERSTANDTHENEED FOR GUIDANCEANDCOUNSELING. 

 Stateimportance ofguidanceand counselling. 
 Explain the role of guidanceandcounsellingin choosingthejob. 
 Describe help of guidance and counsellingduringservice. 

 
11. UNDERSTANDJOB EVALUATION. 

 Explain importanceof job evaluation. 
 Explain methods of jobevaluation. 
 Explain job satisfaction. 
 Explain work simplification. 

 
12. UNDERSTANDINDUSTRIAL MANAGEMENT. 

 Definemanagement. 
 Statefunctionsof management. 
 Enlist subdivision of management. 
 Explain objectives of industrialmanagement. 

 
13. UNDERSTANDTRAININGANDITS EFFECTS. 

 Describe the recruitment procedureof employees inan industrial 
concern. 
 Explain training. 
 Identifythe kinds of training. 
 Explain the effects of trainingonproduction and productcost. 

 
14. UNDERSTANDTHE EFFECT OF WORKINGCONDITION ON 

EFFICIENCY. 
 Explain importanceofworkingcondition. 
 Describe air-conditioning, ventilation, lightingandnoise. 
 Statethe effectsofgood workingconditionson efficiency 

andper unit cost. 
 
15. UNDERSTANDTIMEANDMOTION STUDY. 

 Explain the concept. 
 Describe the importance ofwork study. 
 Explain the sequence of motion study. 
 Statethe principlesof motion study. 
 Describe the stepsfor carryingout time study. 
 Explain themethod ofdetermination ofoperations time. 

 
16. UNDERSTANDTHEMETHODS OF QUALITYCONTROL. 

 Define qualitycontrol 
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 Statethe advantages ofqualitycontrol. 
16.2 Explain methods of qualitycontrol. 

 
17. UNDERSTANDTHEROLE OF FOREMANINAN INDUSTRIAL 

UNDERTAKING. 
 Explain abilityof theforeman. 
 Enlist duties offoreman. 
 Describefunctionsof foremanas middlemanagement. 
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FPPT 314 MEAT POULTRYAND FISH TECHNOLOGY 
 

Total Contact Hours 
Theory 96 T P C 
Practical 96 3 3 4 

 
 

AIM: The student will be able tounderstand the general principlesof meat, 
poultryandfishprocessingtechnology. 

 
COURSE CONTENTS 

 
1. MEATAND MEAT PRODUCTS PROCESSING 40 hours 

 Types, composition 
 Slaughtering, cuttingand dressingofanimals 
 Postmortemchanges 
 Compositionand grading ofmeat 
 Processingand preservation 
 Canning 
 Freezing 
 Salting 
 Smoking 
 Dehydration 
 Spoilage and itscontrol 
 Cookedmeatproducts 
 Sausages 
 Cured and smokedmeats 
 Reduced and lowfatmeatproducts 
 Cannedmeatformulations 
 Restructuredmeatproducts 

 

 
 

2. POULTRYPROCESSING 30 hours 
 Classes of poultrymeat 
 Nutritivevalueof poultrymeat 
 Commercial methods ofslaughteringanddressing 
 Post slaughter handling 
 Storage andpreservation of poultrymeat 
 Freezingofpoultry meat 
 Spoilage and itscontrol 

 
3. EGGS 10 hours 

 Composition 
 Handling 
 Candlingand washing 
 Coating 
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 3.5 Packagingandstorage 
3.6 Eggprocessing 
3.7 Spoilage and itscontrol 

 

4. 
 

FISH 
4.1 

 
 

Fish industryin Pakistan 
 4.2 Fresh water andmarinefish 
 4.3 Classificationoffishmeat 
 4.4 Qualitycharacteristics 
 4.5 Commercial handling 
 4.6 Criteria forfreshness 
 4.7 Fish processing 
 4.8 Canning 
 4.9 Freezing 
 4.10 Drying 
 4.11 Spoilage and itscontrol 

 

 
 
 
 
 
 

16 hours 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RECOMMENDED BOOKS 
1. T.K. Govindon,1985.Fish ProcessingTechnology. Oxford and IBHPublishing 

Co. Pvt. LtdCulcatta. 
2. G.J Mountney, 1985. PoultryProductTechnology. AVI PublishingCompany 

Inc.Westport Connecticut. 
3. A.M. PearsonT.A.Gillet, 1996.Processed Meat. Chapmanand Hall 

Washington. 
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FPPT 314 MEAT POULTRYAND FISH TECHNOLOGY 

INSTRUCTIONAL OBJECTIVES 

On completion ofthis course, thestudentswillbeable to: 
 

1. UNDERSTANDMEATAND MEAT PRODUCTS PROCESSING 
 Give the composition of beef andmutton 

 Explainfactors affectingthe composition of muscle 
 Explain slaughtering, cuttingand dressingofanimals 
 Explainthecompositionand grading of meatingeneral 
 Discussprocessingand preservation ofmeat 
 Explaintheprocesses canningandfreezing 

 Describe special processingtechniquesfor chilling, salting, braining, 
smoking, curing, drying, freezingandcanningof meat 

Explain the spoilage ofmeat and itscontrol 
 Discusshowsausages are prepared 
 Explainhowlowfatmeat products areproduced 

 Explain the someformulation ofcannedmeat products 
 Discuss the processingof restructured meatproducts 
 Enlistmeat by-products 
 Describepreparationand utilization of meat by-products 

 
2. UNDERSTANDPOULTRYPROCESSING 

 Describe commercial methods of dressing 
 Explainpostslaughter handlingand storage ofpoultrymeat 
 Give the composition and classificationof poultry. 
 Describe processingtechniquesforfreezingand canningofpoultrymeat 
 Discusshowto control spoilage 
 Enlist poultryby-products 
 Describe preparation andutilization of poultry by-products 

 
3. UNDERSTANDEGG PROCESSING 

 Explainnutritive valueof eggs 
 Statemethodsof egghandling 
 Explain grading ofeggs 
 Describe suitable storage techniques ofegg 
 Explain qualitycontrol ineggandeggproducts. 

4. UNDERSTANDFISH PROCESSING 
4.1Describecommercial catchingmethods, handlingand processingof fish 
4.2Discuss the criteriaforfreshness 
4.3Give the composition and classification of fish meat 
4.4Explain theprocessingoffishmeat 
4.5Discuss howspoilage is controlled 
4.6Enlistfishby-products 

 Describepreparation and utilization of fishby-products 
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FPPT 314 MEAT POULTRYAND FISH TECHNOLOGY 

LIST OF PRACTICALS 

1 Visit toaslaughter house 
2 Visit toapoultryfarm 
3 Visit tofishharbor site 
4 Identificationoffreshness of meat 
5 Identificationoffreshness of poultry 
6 Identificationoffreshness of fish 
7 Identification offreshness of eggs 
8 Preparation ofsausages 
9 Saltingandfreezing of fish 
10 Preservation of poultry meat 
11 Preservation offishmeat 
12 Preservation of eggs 
13 Preservation of meat bysmokingand curing 
14 Determinationofchemical composition of meat 
15 Meat preservation bycanning 
16 Meat preservation byfreezing 
17 Meat productpreparation 
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FPPT 323(Rev.) BEVERAGES PROCESSINGTECHNOLOGY. 
 

Total Contact Hours 
Theory 64 T P C 
Practical 96 2 3 3 

 

AIM: At the end ofthe course the students will be able tounderstandthe 
processingand preservation technologies involved in thebeverage industry 

 
COURSE CONTENTS 

 
1. GENERAL 6 hour 

 Introduction 
 History 
 Classification 
 Beverage industryin Pakistan 
 Nutritional status 

 
2. INGREDIENTS FOR BEVERAGES PRODUCTION 16 hours 

 Water,sources and purification 
 Types of water purification systems 
 Fruit pulps 
 Juices 
 Concentratesand other additives 
 Sweeteners 
 Sugar andartificial sweeteners 
 Colors 
 Flavors 
 Preservatives 

 
3. BEVERAGES PROCESSING 30 hours 

 
 Unit operationsin production 
 Rawmaterial handlingand storage 
 Fruit based beverages 
 Types, compositionand nutritional value 
 Nectar 
 Cordial 
 Squash 
 Syrup 
 Juice concentrates 
 Fruit flavored powders 
 Barley water 
 Carbonatedbeverages 
 Synthetic beverages 
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 Lowcalorie beverages 
 Drymixbeverages 
 Formulations 
 Tea processing 
 Bottled water manufacturing 
 Traditionalbeverages production 
 Vegetable juice 
 Trouble shootingin beverage industry 
 Qualitycontrol inbeverage industry 
 Plant sanitation 
 Fermentedbeverages 

 
4. RECENTADVANCES IN BEVERAGE TECHNOLOGY 12 hours 

 
 Recentdevelopments in beverage technology 
 Role of bio technologyin beverage technology. 
 Dietetic drinks 
 Energydrinks 

 
BOOKS RECOMMENDED: 
1- A.J. Mitchell,1990. FormulationandProduction ofCarbonated Soft 

Drinks. AVI PublishingCo IncWestPort,Connecticut. 
2- A. G. H.Lee and J.R.Piggott, 1995. Fermented Beverage 

Production,Blackie Academic and Professional, London. 



137  

FPPT 323(Rev.) BEVERAGES PROCESSINGTECHNOLOGY. 

INSTRUCTIONAL OBJECTIVES 

Oncompletion ofthis course, thestudentswill beableto: 
 

1. UNDERSTANDBEVERAGE INDUSTRY 
 

 Describe the historyand growth of beverage industry 
 Give a briefintroduction tobeverage industryin Pakistan 

Explain the classification of beverage industryas hot or cold, 
carbonated or non carbonated, alcoholic andnonalcoholic 

 Explain the importanceofbeverages in various climatic 
conditions 

 Explain thenutritionalstatus of beverages 
 

 
 

2. UNDERSTANDTHE INGREDIENTS USED IN BEVERAGES 
PRODUCTION 
 Explain the importanceofwater in beverage industry 
 Discuss thedifferent sources 
 E explain Purificationsystems 
 Discuss nutritional status of mineral water 
 Explain eachstep of processing of mineral waterand its 

standards 
 Give briefintroductiontofruitdrinks as juices,sherbats, etc. 
 Explain the composition ofsome commonfruit juices 
 Explain theprocessingof fruitjuice 
 Discuss the various steps inprocessing andthemachinery 

involved infruitdrink preparation 
 Explain the composition ofsome common 

vegetables(tomatoes,carrots,cucumber)suitablefor juice 
making 

 Explain the common steps used inprocessing ofvegetable 
juice 

 Describe howtheenzymesare inactivated 
 Discuss use of sugar and artificial sweetners 
 Explain theuse of differentflavours and colors andtheir 

chemical natureandfunction 
 Explain theuse of preservatives in increasingshelflife of 

beverages andjuices 
 Explain theharmfuleffects of beverages. 

3. UNDERSTAND THE TECHNOLOGY INVOLVED IN 
PROCESSINGOF BEVERAGES 
 Explain each unit operation involved in production of 

beverages 
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 Givedetailsofthetechnology involvedinprocessingandthe 
various machines usedin beverage processing 

 Give a briefintroductionand historyofsoftdrink industry 
 Explainthevarietyofsoftdrinkassquashes,citrusdrinks, 

lemonade and cordials 
 Explaintheformulationandfunctionsofingredientsusedin 

common soft drinks. 
 Explain theroleof thecomponents ofthe softdrinks 
 Describe the kindsof additives used in beverages 
 Explain theenrichmentofdrinks 
 Describe the neutraceuticals 
 Explainhistoryandproduction of tea and coffee. 
 Describethevarietiesofteaandgivedifferencesinblack, 

green,fruit , chinese teaand herbal tea. 
 Describethecompositionofvariousteasandalsoexplain which 

component of the tea is useful 
 Explain thefermentation processin tea industry 
 Explainthechemicalchangesbroughtinandtheireffecton flavor 

and color ofteaand coffee duringprocessing 
 Give areviewoftroubleshootingin beverage industry 
 Discuss the processes involved in traditional beverage 

production 
 Discuss in details the qualitycontrol inbeverage industry 
 Discuss the role of plant sanitation inbeverage industry 
 Discuss raw material handling and storage of beverage 

industry. 
 

4. UNDERSTAND THE RECENT ADVANCES IN BEVERAGE 
 TECHNOLOGY  

 4.1 Discuss in detail the advancements made in beverage 
technology 
4.2 Discuss the role of bio technology in advancement of 

beverage industry 
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FPPT 323(Rev.) BEVERAGES PROCESSINGTECHNOLOGY. 
 
LIST OF PRACTICALS 96 hours 

1 Watertreatment 
2 Preparation of fruit juices 
3 Preparation ofvegetable juices 
4 Preparation oftea 
5 Preparation ofcarbonatedbeverages 
6 Preparation ofnon-carbonatedbeverages 
7 Preparation of fermented beverages 
8 Chemicalanalysis ofbeverages 
9 Visit tobeverage industry 
10 Carbonation ofjuice 
11 Bottling ofjuice 
12 Determinationofwaterquality 
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FPPT 332 FOOD PACKAGING  

 

Total Contact Hours 
Theory  32 

  
 

T 

 
 

P 

 
 

C 
Practical 96  1 3 2 

 

AIM: The student will be able tounderstand various types of packaging 
material and thereuseinfood processingandpreservation industry. 

 
COURSE CONTENTS 

 
1. INTRODUCTION 4 hours 

 Historical background 
 Reasonsfor packaging 
 Graphics anddesign 

 
2. FUNCTIONS OF PACKAGING 10 hours 

 Transportation 
 Protection 
 Identification 
 Nature of product 

 
3. TYPES OF PACKAGING 10 hours 

 Conventional 
 Modern 
 Asepticpackaging 
 Types of packagingmaterials 
 Principles of packagedesign 

 
4. RECENT TRENDS IN PACKAGING 8 hours 

 Retortable packaging 
 Asepticpackagedfood 
 Free oxygen scavengingpackaging 
 Frozenfoodandoven proof trays 
 Gasexchange packaging 
 Vaccumpackaging 
 Lamination and coating technology 
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RECOMMENDED BOOKS 
1 S. SacharowandR.C.Griffin Jr., Principlesof FoodPackaging, 

AVI,Westport 
2 R.C. Griffinand S. Scharow, Principles ofPackage Development, 

AVI,Westport 
3 N.T. Crosby, FoodPackagingMaterials. Applied Science 

Publishers,London. 
4 T.Kadoya, Food Packaging. Acadamic PressNewYork. 
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FPPT 332 FOOD PACKAGING 

INSTRUCTIONAL OBJECTIVES 

Oncompletion ofthis course, the studentswill beableto:- 
 

1. UNDERSTANDHISTORYOF FOOD PACKAGING 
 Definepackingand packaging 
 Differentiate betweenpackingand packaging 
 Describe historicalbackground offoodpackaging 
 Explain reasonsof packagingfoods 

 
2. UNDERSTANDFUNCTIONS OF PACKAGING 

 Enlist importantfunctions of packaging 
 Describefunctionsof packaging 
 Explain the role of packagingas ameans of identification, 

consumer appeal and information 
 Explain the effect of nature of productonmarketing 

arrangementsandformof packagingmaterial. 
 

3. UNDERSTANDTHE TYPES OF PACKAGING MATERIALS 
 Enlist types of packagingmaterials 
 Describe properties of packagingmaterials 
 Identifyconventionalpackagingmaterials 
 Explain conventional packagingmaterials 
 Identifymodern packagingmaterials 
 Explain modernpackagingmaterials 
 Defineasepticpackaging 
 Explain thecharacteristicsofasepticpackagingpaper 
 Explain the workingof asepticfillingmachine(TetraPak) 
 Explain bag-in-boxsystem of packaging 
 Enlist types of packages and classifythemintorigid, semi- 

rigid andflexible 
 Explain principles of packagingdesigns usedinfood industry 
 Illustratetheeconomyofpackaging 
 Describe the harmful effects ofpackagingmaterials. 

 
4. UNDERSTANDTHERECENT TRENDS IN PACKAGING 

 Explain whatare the various techniques of packaging 
 ExplainRetort ablepackaging 
 ExplainAsepticpackagedfood 
 ExplainFree oxygen scavengingpackaging 
 ExplainFrozen foodand ovenprooftrays 
 Explain Gas exchange packaging 
 ExplainVacuumpackaging 
 Explain Laminationand coatingtechnology 
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FPPT 332 FOOD PACKAGING 
 

LIST OF PRACTICAL 96 hours 
 

1. Visit toacanmanufacturingplant 
2. Visit toapaperpackagingproduction unit 
3. Visit toamulti-layer packagingproductionunit 
4. Visit toa glass manufacturingplant 
5. Visit toalargefood warehouse 
6. Familiarization with can testingequipment 
7. Examination of canseams 
8. Examination of cansfor defects 
9. Collectionof various types of packages andmaterials 
10. Examinelaminates 
11. Read informationonthe label 
12. Testingmaterials andpackages 
13. Preparationoftin can 
14. Estimation ofshelflife of freshand preserved food usingvarious 

packages 
15. PrepareVaccumpackagingof anyfood 
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FPPT 382 QUALITYCONTROL 
 

Total Contact Hours 
Theory 32 T P C 
Practical 96 1 3 2 

 

AIM: The student will be able tounderstand the general principlesof 
qualitycontrol andqualitymanagement in thefood processingindustry.. 

 
COURSE CONTENTS 

 
1. INTRODUCTION 2 hours 

 Concept of qualitycontrol 
 Needfor qualitycontrol andqualityassurance 
 Sanitationand hygiene 

 
2. SENSORYEVALUATION 4 hours 

 Principles ofsensoryevaluation 
 Methodsofsensoryevaluation 
 Selection and training ofpanelists 
 Purpose of panelists 

 
3. PHYSICALANDCHEMICAL QUALITY 4hours 

 Physical qualityand its parameters 
 Chemical qualityand its parameters 

 
4. MICROBIOLOGICALQUALITYOF FOODS 8hours 

 Microbiologyofdifferentfoods 
 Hazard analysis criticalcontrolpoints(HACCP) 

 
5. QUALITYCONTROLDEPARTMENT 8 hours 

 Functionsof QualityControl Departments 
 Relationship betweenQualityControl andother Departments 
 Statisticalmethodsforqualitycontrol andimprovement 
 Benefits of statistical qualitycontrol 

 
6. QUALITYASSURANCE STANDARDS 6 hours 

 Total QualityManagement 
 ISO-9000 Standards inFoodIndustry 
 Newapproaches toqualityassurance 
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FPPT 382  QUALITYCONTROL 
 

INSTRUCTIONAL OBJECTIVES 
 

Oncompletion ofthis course, the studentswill beableto: 
1. INSTRUCTIONAL OBJECTIVES. 

 Describe the concepts ofqualitycontrol 
 Illustratetheneeds of qualitycontrol andqualityassurance 
 Differentiate between qualitycontrol andqualityassurance 
 Discuss good practices in maintainingsanitationand hygene 

2. UNDERSTANDTHEMETHODS OF SENSORYEVALUATION 
 Define sensoryevaluation 
 Statethe principlesof sensoryevaluation 
 Describe the methods ofsensoryevaluation 
 Give the purposeof panelists 

 
3. UNDERSTANDPHYSICALAND CHEMICAL PARAMETERS 

 Describe the physical parameters of foods 
 Describe the chemicalparameters offoods 
 Discuss the effects ofprocessingonphysical andchemical 

propertiesof foods 
4. UNDERSTANDMICROBIOLOGICAL QUALITYOF FOODS 

 Describethe microbiologyof milk and juices 
4.2Explain the importance ofHACCP infood industry 
4.3Explain the effect of employee’s health onthe qualityof product. 

 
5. UNDERSTANDTHE FUNCTION OF QUALITYCONTYROL 

DEPARTMENT 
 Explain theresponsibilities ofqualitycontrol department 

Enlistfunctionsofqualitycontrol department 
Discuss therelationship ofqualitycontrol department with 

other 
departmentsof organization. 

Describe the statisticalmethods of qualitycontrol 
Explain thebenefits of statisticalmethodsin qualitycontrol. 

 
6. UNDERSTANDTHECONCEPTS OF QUALITYASSURANCE 

STANDARD 
Describe the concept of total qualitymanagement 
Explain ISO-9000 standards andtheirapplication 
Describe the effects of total qualityof foods 

Explain howISO-9000can help to increase the export of foodproducts 
Discuss newapproaches to qualityassurance 
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FPPT382 QUALITYCONTROL 

LISTOFPRACTICALS                       96 Hrs. 
1. Determinationofsuspendedandsettleablewastes 

2. Determination ofBOD 

3. CalculationofCOD 

4. Visittoabiogasplant 

5. Visittoa food plantto see wastetreatmentplant 

6. Visittolocalmunicipalwastewaterfacilities 

7. Utilizationofwastesforpreparationofanimal feed 

8. Utilizationofwastesforthepreparationoffertilizer 
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FPPT 392 WASTE MANAGEMENT 
 

Total Contact Hours 
Theory 32 T P C 
Practical 96 1 3 2 

 

AIM: The studentwillbe able tounderstandfood industry waste and 
methodsemployed inits treatment,utilizationanddisposal. 

 

 
 
 
 
 

1. INDUSTRIAL WASTES 2 hours 
1.1Definitions ofwastes andby-products 1.2Nature 
and classificationofwastes 

 
2. SOLID WASTE MANAGEMENT 6 hours 

2.1Characteristics 
5.2Separation 
5.3Recycling 
5.4Utilization 

 
3. LIQUID WASTE MANAGEMENT 4hours 

3.1Characteristics 
 BOD, COD 
 Toxic chemicals in effluents 

 
4. METHODS OF LIQUID WASTE TREATMENT 12 hours 

 Physical Methods 
 Chemical Methods 
 Biological Methods 

 
5. ENVIRONMENTAL POLLUTION 8hours 

5.1Definition 
 Airandnoisepollution 
 Land pollution 
 Waterpollution 
 Role of EnvironmentalProtection Agency 
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FPPT 392 WASTE MANAGEMENT 
 

 
 

INSTRUCTIONAL OBJECTIVES 
 

Oncompletion ofthis course, the studentswill beableto 
 
 
 
 

1. KNOWVARIOUS WASTES FROM FOOD INDUSTRY 
 Define wasteandby-products 
 Enlist types of wastes 
 Classify wastes intosolid andliquid 

 
2. UNDERSTANDSOLID WASTE MANAGEMENT 

 Describe characteristics ofsolidwastes 
 Discuss separation of solid wastes 

 Discussutilization ofwastes asfood andfeedthrough the 
production ofbiomassor single cellprotein 

 Discuss uses of wastes asfuel through the production of biogas 
 Discuss uses of wastes asfertilizer 
 Discuss uses of wastes for other purposes 

 
3. UNDERSTANDTHE MANAGEMENT OF LIQUID WASTE 

 List differenttypes ofinsolublewastes 
 Discuss the effect of insoluble wastesoneco-system 
 Discuss themethods ofliquid waste disposal 
 Estimatetotalorganicmatter in wastewater. 
 CalculateB.O.D.andC.O.D. 
 List possible chemicalandbiochemical toxic substances in 

effluentsfromfood processingplants 
 

4. UNDERSTANDTHEMETHODS OF LIQUID WASTE TREATMENT 
 Statethe physical treatment bysedimentation, 

centrifugation, concentration,flotation,adsorption andultra 
filtration 

 Explain thephysical treatment byeach of theabove 
methods. 

 Statethe principleused in chemical treatment by 
coagulation, emulsionbreaking, neutralization, precipitation 
andoxidation 

 Explain thebiological treatmentbyeach of the above 
processes 

 Explain thebiological treatmentbyactivatedsludge process, 
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 Explain thebiological treatmentbytricklingfilter. 
 Explain thebiological treatmentbyaerated lagoons 
 Explain thebiological treatmentbystabilization ponds 
 Explain thebiological treatmentbyanaerobicprocess. 

 
5. UNDERSTANDENVIRONMENTAL POLLUTION 

 Defineand identifysources ofenvironmentalpollution 
 Enlist differenttypes of pollutants 

 Discuss possible chemical andbiological toxic substancesin 
air 

 Describe methods ofair pollutionprevention 
 Enlist sourcesof noisepollution 
 Discuss effect of noisepollution on personnel 
 Describe control methodfor noisepollution 
 Discuss the sources of landpollution 
 Discuss the effect of pollutiononeco-system 
 List water pollutants 
 Discuss effect of water pollution on aquatic life 
 Explain the role of EPA in controllingtheenvironmental 

pollution 
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FPPT392 WASTEMANAGEMENT 
 
LISTOFPRACTICALS 96 hours 

 
1. Setup of a qualitycontrol lab 
2. Performanceofsensoryevaluation 

3. Practiceusingdifferent sensoryevaluationmethods 

4. Physical examination ofselectedfoods 

5. Examinationofselectedfoodsbychemical analysis 

6. Microbiological analysis ofwater 

7. Microbiological examination ofselectedfoods 

8. Practiceofapplyingstatisticalmethodsin qualitycontrol 

parameters in anyfoodprocessingindustry 

9. Visittoafood industryqualitycontrol lab 

10. Qualitycontrol analysis of milk 
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FPPT 353 FOOD ENGINEERING 
Total Contact Hours 

Theory 64 T P C 
Practical 96 2 3 3 

 

AIM: The course is aimed atenablingthe studentstodevelop proficiency in 
basicengineeringinvolved infood processingandpreservation 
industries. 

 
COURSE CONTENTS 

 
1. UNIT OPERATIONS 14 hours 

 Introductiontounitoperations infood industry 
 Concept of each unit operations infood industryi.e. 

cleaning, sorting, separation, grading, centrifugation, 
filtration, crystallization, extraction,pressing,sterilization, 
evaporation, heattransfer,freezing, irradiation, mixing, etc. 

 Basic laws of energyandmaterial balance 
 Generalizedflowdiagramofafoodprocessingoperation 

 
2. FLUIDS 8 hours 

 Definitionandtypes 
 Mechanismoffluidflow 
 Fluid statics,fluiddynamics 
 Reynolds number 
 Viscosity 
 Bernoullie’s theorem 
 Fluid heads,friction losses 
 Frictionin pipes, enlargementand contraction losses 

 
3. MEASUREMENT OFFLUIDS 6 hours 

 Types of manometers 
 Venturi-meter,orificemeter 
 Rotameters,pitot tubes andwiers 
 Displacementmeters 

 
4. PUMPS 10 hours 

 Terminologyofpumps 
 Types of pumps 
 Theoryofcompression, compressor selection 
 Construction and workingofcompressors 

 
5. HEAT TRANSFER 10 hours 

 Modes of heattransfer, Fourier law 
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 Thermal conductivity,pipeinsulation 
 Filmcoefficient 
 Heat transfer coefficient 
 Factors affectingheat transfer coefficients 
 Classification of heattransferequipment 
 Heat exchangers 

 
6. EVAPORATORS 8hours 

 Basic principles of evaporation 
 Types of evaporators 
 Construction and workingofevaporators 
 Methodsof feeding 
 Evaporator accessories 
 Economyandcapacity 

 
7. EVAPORATOR PROBLEMS 4 hours 

 Scaleformationand itsremoval 
 Steamtablesand theiruse, choiceofsteampressure 
 Trouble shooting 

 
8. PROPERTIESOF MATERIALS USED IN FOOD 

ENGINEERING 4 hours 
 Metals/ Alloys (stainless steel, copper, aluminum) 
 Glass 
 Plastics 
 Polymers 
 Corrosions of metalsand theirprotection 

 

 
 

RECOMMENDED BOOKS 
 

1. W.L.Bedger and J.T.Bencharo,Introductionto Chemical 
Engineering. 

2. R.T.Toledo, Fundamentals of Foods ProcessEngineering, AVI, 
Westport. 

3. K.L.Earle, UnitOperations in FoodProcessing, PergamonPress, 
Oxford. 

4. P. Fellows, FoodProcessingTechnology, Ellis Horwood, 
Chichester. 

5. StanlyCharm,Fundamentals of Food Engineering, AVIPublishing 
Westport 

6. S. Herkal, Basic EngineeringPrinciples, AVIPublishingWestport 
7. M. Lemoguer &P. Jelen, Food Engineering&Process Applications, 

Elsevier PublishingCo. 
8. D.R. Heldman,Food Process Engineering, AVI PublishingWestport 
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FPPT 353 FOOD ENGINEERING 

INSTRUCTIONAL OBJECTIVES 

Oncompletion ofthis course, the studentswill beableto: 
 

1. UNDERSTANDUNITOPERATIONS IN FOOD ENGINEERING 
 Definefoodengineering 
 Explain unitoperations with examples 
 Explain examples of unit processes usingflowdiagrams 
 Identifythe principle unit operations relative to handlingand 

preparation of foodrawmaterials 
 List and discussthe principles involved in preservation 

operation 
 Describe dryand wet cleaningoperations infood industry 
 Discuss theprinciple ofsortingmachine 
 Describe the principles workingofvarious machinesused in 

separationandgradingoperations infood industry 
 Brieflydiscuss centrifugation 
 Discuss principles andapplication of various types of filters 

infood industry 
 Introduce thetheoryandfunction of crystallization infood 

industry 
 Discuss thetheoryandfunctions ofvarious extractors used 

infood industry 
 Discuss theory, equipment andapplication ofsterilization, 

evaporation, dehydration,freezing, lyophilization operation 
for preservation of foods 

 Explain different types of mixingtechniques 
 Give a briefintroduction tomixingequipments commonly 

used infood industry 
 Explain Laws ofmaterial and energybalance 

 
2. UNDERSTANDFLUIDS 

 Defineand state types of fluids 
 Differentiate betweenNewtonian and Non-Newtonianfluids 
 Definefluid statics 
 Derive relationship to calculatethepressure exerted by 

liquid column 
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 Definefluid dynamics 
 Define viscosityand itsunits 
 Explain themechanism offluidflowbyReynolds experiment 
 Differentiate between laminarflowand turbulentflow 
 Explain critical velocity of flowingfluids 
 Differentiate betweenpoint velocity, maximumvelocityand 

mean velocityofflowingfluids 
 Explain Bernoullis Theorem 
 Develop mathematicalequationfor Bernoullis Theorem 
 Explain fluid heads 
 Enlistfriction losses and calculatethehead loss dueto 

friction,l enlargement and contraction 
 

3. UNDERSTANDTHEMEASUREMENT OFFLUIDS 
 Definemeasurement of fluidsandenlistequipment 
 Differentiate between various types ofmanometers 
 Describe workingofU-tube, differential and inclined 

manometers 
 Calculatepressuredropfrommanometer readings 
 Describe workinginstallationmethodof Orifice meter, 

Venturimeter,pitch tube, Rotameter andWeirs. 
 

 
 

4. UNDERSTANDTHEWORKING OF PUMPS 
 Definepumps 
 Explain theterminologyused in pumps 
 Explain suctionand discharge heads 

 Enlist types of pumps 
 Describe the workingofcentrifugal,positive 

displacement,reciprocating, plunger,diaphragm, gear, 
cycloidal and turbinepumps 

 Enlistfactors considered intheselection of apump 
 Enlist pumplosses 
 Defineblowers 
 List types of blowers 

 Explain workingofcycloidal, Nash Hytor an 
centrifugal blowers 

 Define compressors 
 Explain workingprinciple ofreciprocatingand 

centrifugal compressors 
 Enlistfactors consideredfor theselection of a 

compressor 
 

5. UNDERSTANDTHE TRANSFER OF HEAT 
Defineheatand enlistmodes of heattransfer 

Explain conduction, convection and radiation 
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StateFouriersLawand gives its mathematicalform Give 
units of thermal conductivity 
Describe the effect oftemperature on thermal conductivity 
StateNewtons Lawof heatconvection 
Explain filmcoefficients 
Enlistfactors affectingoverallheat transfer coefficient 
Understand temperature drop inflowingfluids Differentiate 
between co-currentflow 
Make calculations related to conduction, convectionand 

radiation 
StateStefen Holtzmannl Lawofheatradiation Explain 
black bodyand greybody 
Defineand classifyheat exchangers 
Explain the construction and workingof double pipe and 
plateheat exchangers 

 
6. UNDERSTANDDIFFERENT TYPES OF EVAPORATORS 

 Defineevaporationand enlisttypes of evaporators 
 Explain workingofhorizontal tube, climbingfilm,fallingfilm 

andmultiple effectevaporators 
 Describe evaporator accessories 
 Enlist types of condensers andexplain the workingof 

contact condenser 
 Explain the workingof a steamejector and enterainment 

separator 
 Explain economyandcapacityof a multipleeffectevaporator 
 Make calculations related to evaporator 
 Explain theuse ofsteamtableandcalculatethe amountof 

steamrequiredfor evaporatingagiven sample 
 

7. UNDE4RSTAND EVAPORATOR PROBLEMS 
 List the problemsof evaporators 
 Explain the effect of non-condensed gasesand theirremoval 
 Explain scaleformation, its effectsand removal 
 Explain troubleshootings in theoperation of evaporator and 

theirremedies 
 

8. UNDERSTANDFOODENGINEERING MATERIALS 
 Identifyvarious metalsused infoodprocessingequipment 
 Defineanddifferentiate between metaland alloy 
 Describe types of steel 
 Explain corrosionand its protection 
 Explain theproperties ofglass tobeusedforfood 
 Explain theproperties ofplastics and polymers usefulfor 

food 
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FPPT 353  FOOD ENGINEERING 

LIST OF PRACTICALS 

1 Drawflowdiagrams of somefoodprocessingoperations 
2 Solvingjuice industrymaterial balanceproblems 
3 Solvingdairyindustrymaterial balanceproblems 
4 Solvingsugar industry material balanceproblems 
5 Solvingcereals industrymaterial balanceproblems 
6 Solvingfruits industrymaterial balanceproblems 
7 Solvingvegetable industrymaterial balanceproblems 
8 Solution of energybalance andenthalpyproblems 
9 Operation of spraydrier forfruit juice 
10 Operation of spraydrier for milk 
11 Operation of spraydrier for juice 
12 Operation of spraydrier for egg 
13 Studytheoperatingcharacteristics and performance of 

different pumps 
14 Operation of drumdrier for milk 
15 Operation of drumdrier for cereals 
16 Visit tovariousfood industries to observe theworkingof 

different unit operations involved in foodprocessingand 
preservation 
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FPPT 362 SPECIAL PROJECT 
 

Total Contact Hours 
Theory 0 T P C 
Practical 192 0 6 2 

Pre-requisite  Qualified firstyear of study   
 

AIM:  Thestudents will grasp the techniquesfor undertakingastudyin 
thediscipline andpreparingafinal written report. 

 
COURSE CONTENTS 

Eachstudentwill beassigned aspecial topic for research in the library, 
industry, laboratoryor the field. Hewillbe assigned to asupervisor.At the 
end ofthe project, the studentwill submitawritten reportand deliver an oral 
presentation 
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FPPT 362 SPECIAL PROJECT 
 

 
 

INSTRUCTIONAL OBJECTIVES 
 

At the end ofthis course the student will be able to: 
 

1 APPLYKNOWLEDGE 
Applythe knowledgefromthe studyof thedisciplineintohis 

practical life 
 

2 UNDERTAKEASSIGNMENTS 
Acquire thetechniquesto undertakeassignments inhis discipline. 

 
3 PRESENT REPORT 

Presentresults ofassignmentsin written aswellas oral form 
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FPPT 372 FOOD PLANT LAYOUTAND HYGIENE 
 

Total Contact Hours 
Theory 32 T P C 
Practical 96 1 3 2 

 
 

AIM: At the end ofthe course the students will be able tounderstand 
layout andhygiene of foodprocessingplant and theirenvironment. 

 
COURSE CONTENTS 

 
1. INTRODUCTION 10 hours 

 Significance. 
 Selection of site 
 Design and construction of building 
 Layout of equipment 
 GoodManufacturingPractices (GMP) 
 Microbiologyin food plant sanitation 

 
 
 
 

2. PLANT CLEANING 12 hours 2.1 
 Needfor cleaning 
 Dismantlingcleaning 
 Requirementsof aseptic packaging 
 Factors affectingdegree ofcleaning 
 Disinfectantsand detergents 

 

 
 

3. SANITARYFACILITIES 10 hours 
 Requiredfacilities 
 Field sanitation 
 Food grade steamandwater 

 
RECOMMENDED BOOKS 
1. M.A. Joslyn and J.L. Heid, FoodProcessingOperations,AVI, 

Westport 
2. W.C. Frazier & D.C.Westhoff, Food Microbiology, McGrawHill 

Book Co., NewYork 
3. J.G. Brennan, J.R.Butters, N.D. CowellandA.E.V. Lilly. Food 

EngineeringOperations.Elsevier PublishingCo. Limited, Amsterdam. 
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FPPT 262 FOOD PLANT LAYOUTSANDHYGIENE 

INSTRUCTIONAL OBJECTIVES 

Oncompletion ofthis course, the studentswill beableto:- 
 

1. UNDERSTANDTHE IMPORTANCE OF PLANT LAYOUT 
 Statethe importance of food plant layout andhygiene 
 Explain thefactors consideredfor siteselection 
 Discuss thedemerits of unsuitablesite 
 Enlist the requirementsfor the buildingdesign 
 Illustratethe requirementsforbuildingconstruction 
 Explain the layout of equipment 
 Discuss drawbacks of improper equipment layout 
 Explain goodmanufacturingpractices anddiscuss their 

application  
 Identifymicroorganisms thatcancause hazards 
 Explain the importanceof microbiologyin food plant sanitation 
 Discuss applicationsfor maintaininggoodhygiene 

 

2. UNDERSTANDTHE PLANT CLEANING 
 Stateneedfor cleaning 
 Statecleaningdemands ofbatchand continuous operations 
 Explain dismantlingcleaning 
 Describe the procedure ofcleaning-in-place(CIP) 
 Explain the requirements of aseptic packing 
 Enlistfactors affectingthedegree of cleaning 
 Explain themode of action of detergents 

 
3. UNDERSTAND SANITARYFACILITIES 

 Enlist thefacilities requiredformaintaininggood sanitation ina 
foodplant 

 Statethe needforfieldsanitation 
 Explain food grade steamandwater 
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FPPT 262 FOOD PLANT LAYOUTSANDHYGIENE 
 

LIST OF PRACTICALS 96 hours 
1. Examinelab and commercial equipmentforfeaturesof hygienic 
design 
2. ExamineDepartmentalbuildingfor sanitarydesign and construction 
faults 
3. Determinationoflevels ofvarious disinfectants 
4. Determinationofwaterhardness 
5. Determinationof theeffect of water hardnessandorganic matteron 

cleaning efficiency 
6. Estimation of microbialloadbefore and after cleaning 
7. Visit toafoodfactoryfor observingwater treatment process 
8. Visit tolocal waste disposal system 
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MINIMUM QUALIFICATIONOFTEACHER/INSTRUCTOR 
 

 Gazetted Posts 
 

Qualification: 
B.Sc (Hons.) FoodTechnology/ B.Sc (Hons.)  Agri. FoodTechnology/ 
B.Sc (Hons.) DairyTechnology. 

 
 

 Non-Gazetted Posts 
 

Qualification: D.A.E. (FoodTechnology) / D.A.E. (FoodProcessing& 

PreservationTechnology). 
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EMPLOYABLITY OFPASSOUTS 
 
 
 

 DairyIndustry:( Nestle,Haleeb,Engro,Nirala,ete.) 
 

 Beverages: ( PepsiCola,Coca Cola,AmratCola,Shezan,Benz,Golden 

Juices,Maza,ete.) 

 Fats & Oils: (Habeeb,Kashmir,Dalda,Manpasad,Tuloo,etc.) 
 

 Confectionary: ( Mitchell’s,Mayfair,Candy-land,Hillal,etc) 
 

 MeatIndustry: ( K&NsFoods,FlouryMeat,Knoor,etc.) 
 

 BreadIndustry: ( Vita,Dawn,Bunny,etc.) 
 

 Snack Industry:  ( Lays,Golden,Triple EM,etc) 



 

 
 
 
 
 
 
 
 
 
 

LISTOFMACHINERY/TOOLSANDEQUIPMENT: 
 

FOODPROCESSINGANDPRESERVATIONTECHNOLOGY(DAE3YEARS) 
 

 
 
 
 

S.NO EQUIPMENTS/TOOLS/MACHINERY 

1. AUTOCLAVE 

2. AUTOMATIC KJELDHALDIGESTION&DISTILLATIONAPPARATUS 

3. AUTOMATICPIPPETTORSWITH DISPENSORS 

4. BODAPPARATUSWITH BOTTLES 
5. BODINCUBATORS 

6. CENTRIFUGE100-5000RPM 
7. COD APPARATUSWITH HEATING DIGESTORS 

8. CODMETER 

9. CONDUCTIVITYMETER 

10 DIGITALCOLONY COUNTER 

11 DIGITALELECTRONICBALANCE 4DIGITS 
12 ELECTRONIC TOPLOADINGBALANCE(1 kg) 

13 ELECTROPHORESIS 

14 SIXHLAT APPARATUS 

15 FLAMEPHOTOMETER(K,Ca,Br,Na filters) 
16 HANDREFRACTROMETER 

17 HEATING MANTLE 

18 HOT PLATE 

19 INCUBATOR HEATING TYPE(115L CAPACITY) 

20 INCUBATOR COOLINGTYPE 

21 LABORATORYCENTRIFUGE 
22 LABORATORYDIGITAL RAFRACTROMETER 

23 LABORATORYOVEN 

24 LAMINAR FLOWHOOD 

25 MAGNETIC STIRRER 
26 MAGNETIC STIRRER+HOTPLATE 

27 PORTABLECODTEST KIT 

28 PORTABLEDISSOLVEDOXYGENMETER ANDOXYGENELECTRODE 

29 PORTABLEPHMETER 

30 PORTABLETDSMETER 



 

 
 
 
 
 
 
 

31 REFLUXAPARATUS 
32 STEAKING WIRE LOOP 

33 DIGITALTHERMOMETER 

34 THERMOMETER 

35 TLC APPARATUS 
36 UV-VISIBLE SPECTROPHOTOMETER 

37 VACUUMPUMP 

38 MICROSCOPES 

39 MOISTUREDETERMINATIONBALANCE 

40 MUFFLEFURNACE 

41 TURBIDITYMETER 
42 PHMETERDIGITAL 

43 POLARIMETER 

44 PORTABLEAPPARATUSBOD 

45 VACUUM STERILIZER 

46 WATERBATH 

47 VISCOMETER 

48 WATERDISTILLATIONUNIT 

49 SPRAYDRIER 

50 DRUM DRIER 

51 EVAPORATOR 
52 DEHYDRATOR 

53 DOUGHPROOFER 

54 HOMOGENIZER 

55 ROTARYWASHER 
56 ABRASIVE PEELER 

57 LYEPEELER 

58 MANGOPEELER 

59 FINE PULPER 

60 ROSE HEAD MACHINE 

61 MINCER 
62 JUICE EXTRACTOR 

63 JUICE EXTRACTORMANNUAL 

64 CAPPINGMACHINE 

65 STEAM BOILER 

66 MILKCHILLER 
67 SLICERMACHINE 

68 JUICE BLENDER 

69 DOUGHMIXINGMACHINE 

70 SEPERATORMANNUAL 

71 SIEVING SYSTEM 



 

 
 
 
 
 
 
 

72 ICE CREAMMACHINE 
73 EXHAUST BOX 

74 STEAM BLANCHER 
 

 
 

75 RICHARDMEISEL RM APPARATUS 
76 EXTRUDER 

77 AIR COMPRESSOR 

78 ASSORTEDRETORTCLAMPS 
79 BUNSER BURNER 

80 BURETTE CLAMPS 

81 CONTAINERS FORCULTURE MEDIUM 

82 FIRE FIGHTING EQUIPMENT 

83 FIRST AIDKIT 

84 FUNNEL STANDSHOLE BORING MACHINE FORRUBBERSTOPPERS 
85 MEASURING SPOONS 

86 PETRIDISHES 

87 REFRIGERATOR 

88 RELATIVEHUMIDITYMETERS 

89 RETORT CLAMPS 

90 RUBBER STOPPER 

91 STOPWATCH 

92 TEST TUBE HOLDERS 

93 TEST TUBE RACKS 

94 TONGS 
95 TRIPODSTAND 

96 TUBING CLAMPS 

97 TUBING CONNECTORS 

98 HYDROMETER 

99 LACTOMETER 



 

 

 
 
 
 
 
 

LISTOFCONSUMABLE(GLASSWEARANDCHEMICALS) 
 

 
 
 
 

S.NO GLASSWEAR 

1. AERATIONBOTTLES 

2 BEAKERS(100TO1000ml)plastic+glass 

3 Brownglassbottle 

4 Burrettes 

5 Coverslips 

6 Culturedishes 

7 Cultureflask 

8 Depressionslides 

9 Desiccators 

10 Distilledwatercontainers 

11 Filterationvaccumflask 
12 Flask1000ml 

13 Glassbeads/boilingchips 

14 Glassrods 

15 Glasswaredryingracks 

16 Measuringcylinders50-500ml 

17 Microscopeslides 

18 Microscopeslides(Preparedwithyeast,bacteriaandmolds) 

19 Pipetteracks 

20 Pippetts(1-50ml) 

21 Reagentbottles(plain&brownwithglassstopers) 

22 Roundbottomflask(100-500ml) 

23 Rubberbulbs100ml 

24 Soxhletglassware 



 

 
 
 
 
 
 
 

25 Testtubes(plain&screwtype) 

26 Titrationflask 

27 Volumetricflasks(50-1000ml) 

28 CHEMICALS 

29 Aceticacid 

30 Acetylene 

31 Aluminumhydroxidesuspension 

32 Ammoniumchloride 

33 Ammoniumhydroxide 

34 Asbestos 

35 Ascorbicacid 

36 Boratebuffersolution 
37 Boricacid 

38 Bromocresolpurple 

39 Bromocresolblue 

40 Buffertablets(pH4.01&7.01) 

41 Calciumchloride 

42 Carbontetrachloride 

43 Chloroform 

44 Congored 

45 Coppersulphate 

46 Crystalviolet 

47 Diatomaceousearth 

48 Diethylether 

49 Ethylalcohol 

50 Ferricchloride 
51 Ferroussulphate 

52 goaicol 



 

 
 
 
 
 
 
 

53 Hydrocholoricacidconcentrated 

54 Hydrogenperoxide 

55 Isoamylalcohol 

56 Isopropylalcohol 

57 Leadacetate 

58 Mercuricsulphate 

59 Methylalcohol 

60 methylorange 

61 Methylred 

62 Methyleneblue 

63 Ninhydrin 

64 Nitricacid 
65 Petroleumether 

66 phenopethalin 

67 Phosphatebufferph7 

68 Potassiumsulphate 

69 Potassiumdichromate 

70 Potassiumdihydrogenphosphate 

71 Potassiumhydroxide 

72 Potassiumoxalate 

73 Potassiumpermanganate 

74 Silversulphate 

75 Sodiumcarbonate 

76 Sodiumchloride 

77 Sodiumhydroxide 

78 Sodiumsulphate 
79 Sodiumthiosulphate 

80 Starch 



 

 
 
 
 
 
 
 

81 StandardEDTAtitrant 

82 Sulfuricacid 
 


