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	POST  HARVEST  TECHNOLOGY
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I Trimester
	
	

	
	
	L
	P

	PHT 132
	FUNDAMENTALS  OF  POST  HARVEST  TECHNOLOGY  OF
	3
	1

	
	HORTICULTURE  AND  ARABLE  CROPS
	
	

	PHT 135
	APPLIED FOOD ENGINEERING
	3
	1

	PHT 230/
	
	
	

	AE 230
	HEAT AND MASS TRANSFER
	3
	0

	PHT 255
	LABORATORY TECHNIQUES FOR FOOD  CROPS
	2
	2

	PHT 304
	ADVANCES  IN  FOOD  PROCESSING  AND  QUALITY  MANAGEMENT
	3
	0

	PHT 299
	SEMINAR
	1
	0

	
	II  Trimester
	
	

	A 9
	PRINCIPLES OF POST HARVEST TECHNOLOGY
	1
	1

	PHT 231/
	
	
	

	AE 231
	DRYING  AND DEHYDRATION
	2
	1

	PHT 234
	POST HARVEST PROCESSING OF CEREALS, PULSES AND OILSEEDS
	2
	1

	PHT 235
	PROCESS PLANT DESIGN
	2
	1

	PHT 237
	POST HARVEST MANAGEMENT OF HORTICULTURAL CROPS
	3
	1

	PHT 238
	FOOD CHEMISTRY
	2
	1

	PHT 299
	SEMINAR
	1
	0

	
	III Trimester
	
	

	PHT 130/
	
	
	

	AE 130
	ENGINEERING PROPERTIES OF BIOLOGICAL MATERIALS
	2
	1


	PHT 141
	PRINCIPLES  AND  PRACTICES  OF  FOOD  HANDLING
	2
	1

	
	AND  PACKAGING
	
	

	PHT232
	PROCESSING  OF  HORTICULTURAL  CROPS
	3
	1

	PHT 233
	ADVANCED  STORAGE  ENGINEERING
	2
	1

	PHT 236
	DESIGN  OF  FOOD  PROCESSING  EQUIPMENTS
	2
	1

	PHT 299
	SEMINAR
	1
	0


Core courses :
For M.Sc.: Within the discipline: PHT 132, PHT 135,PHT 255, AS 101, AS 102 and CS 123.
Post  Harvest  Technology
Major  Fields:  Post Harvest Technology of Horticultural Crops  Post Harvest Engineering and Technology
Minor Field :  Ph.D. student shall take two minors (9 credits of course work in each)  from any of the other fields outside his/her own.
M.Sc. student shall take one minor (9 credits of course work) from  any of the other fields outside his/her own.
DESCRIPTION  OF  COURSES
A  9:       PRINCIPLES  OF  POST  HARVEST  TECHNOLOGY                                (1L+1P) II
History and role of post harvest technology;  principles and methods of food preservation; post  harvest technology of durables (rice processing,  wheat milling, oil extraction, pulse milling etc.); post  harvest handling (harvesting, sorting, grading and  packaging) of perishables i.e. fruits, vegetables and  flowers;  food  storage  systems;  ripening  and  senescence of horticultural crops; post harvest  treatments for quality retention of horticultural  crops; processing of fruits and vegetables (canning,  dehydration, freezing and value added products).
PHT 130/AE 130:     ENGINEERING   PRO-  PERTIES  OF  BIOLOGICAL  MATERIALS
(2L+1P)   III
Biological materials, uniqueness in relation to  other  materials;  physical  characteristics  viz.   dimensions,  density,  volume,  porosity  and  surface  area;  concept  of  rheology;  rheological



equations  for  stress  and  strain;  visco-elastic  characteristics  of  food  materials;  aerodynamic  and hydrodynamic properties; thermal, electrical  and  optical  properties;  applications  of  engineering properties in design and operation  of agricultural equipment and systems
PHT  132:         FUNDAMENTALS  OF  POST  HARVEST        TECHNOLOGY                OF  HORTICULTURAL  AND  ARABLE  CROPS
(3L + 1P) I
Composition of food and nutritive value of   horticultural  and  arable  crops.  Methods  of  preservation. Contamination and spoilage of foods,  spoilage of fresh fruits, vegetables, cereals and other  crops, spoilage of various processed products,  canned foods, dehydrated, frozen foods, pickles,  chutneys and cereal products, intrinsic and extrinsic  parameters that affect microbial growth and their  control measures. Classification of microorganisms  and  their  sources  in  food,  various  types  of
fermentation  and  their  utilization,  microbial  examination of foods.  Food borne diseases and  poisoning, food safety and quality, importance of  hygiene   and   sanitation,   importance   of  microorganisms in industrial fermentation processes  and production of various by-products, production  of  vinegar,  fermented  beverages,  bread  and  traditional food products.
PHT  135:    APPLIED  FOOD  ENGINEERING  (3L + 1P) I
Cleaning of raw food materials and related  equipment,  sorting  and  grading  methods  and  equipment, size reduction and screening of solid  food materials, mixing and emulsification, filtration  and  separation,  centrifugation,  extraction  and  leaching, heat processing (blanching, pasteurization  and sterilization), evaporation and freezing- common  methods and equipment, drying of food grains,  handling and storage.
PHT 141:   PRINCIPLES AND PRACTICES OF  FOOD  HANDLING  AND  PACKAGING
(2L + 1P) III
Handling  requirements  and  equipment  for  agricultural products involved at various stages of  total food chain;  packaging and transport of  semi-  processed, processed and frozen food produce;  packaging materials, their structural qualities and  performance  including  moisture  and  gas  transmission; selection of packaging materials for   various food products; methods and equipment for  filling and packaging of liquid, semisolid and solid  foods;  design  and  testing  of  packages;  newer  concepts in packaging - edible film, modified/  controlled atmosphere, aseptic, barrier film and  retortable plastic packaging; package labeling tools  and techniques.
	PHT  230/AE  230:
	HEAT
	AND
	MASS

	TRANSFER
	
	
	(3L)   I


Modes of heat and mass transfer: uni- and  multi-directional heat conduction; principles of



conservation;  boundary  layer  and  turbulence:  momentum and energy equations; radiative heat  transfer; heat and mass transfer analogy; molecular  diffusion  of  fluids;  mass  transfer  operations;  absorption; adsorption; extraction-exchange and  leaching.
	PHT 231/AE 231:
	DRYING  AND  DEHY-

	DRATION
	(2L+lP) II


Kinetics  of  moisture  sorption  and  desorption,  mechanism  of  moisture  transport,  theory of drying, drying rate calculation, methods  of  drying  grains,  seeds  and  forage  crops,  dehydration techniques for different food  products,  effect  of  drying  and  dehydration  on  physico-chemical compositions.
	PHT  232:
	PROCESSING  OF
	HORTI-

	CULTURAL  CROPS
	(3L + 1P)  III


Containers, equipment and technologies in  canning.  Washing,  peeling,  preparation,  solar  drying and dehydration, dehydration equipment,  packaging  technique  for  processed  products.  Freezing  of  fruits  and  vegetables.  Juice  extractions,  clarification  and  preservation.  Preparation  of  fruit  beverages  and  juice  concentrate.  Sensory  evaluation,  quality  assurance  and  storage  system  for  processed  products. Role of sugar and pectin in processed  products. Preparation of various products from  flowers  and  dehydrated  techniques.  Nutritive  value  of  raw  and  processed  products,  plant  sanitation and waste disposal.
	PHT   233:
	ADVANCED
	STORAGE

	ENGINEERING
	
	(2L+1P)
	III


Storage environment and its interaction with  stored productS, factors/ parameters influencing  the shelf life of the stored products; climatograph  and deterioration index, modeling of metabolic  activities and prediction of storage life, quality  deterioration  mechanisms  and  their  control;  storage  practices  (including  fumigation)  and  structures (traditional and modern) for food grains;
design of bulk storage and aeration system, analysis  of heat, moisture and gas transfer in bulk storage  structures; quality analysis of stored produce; bag  storage structures, their design and management.
	PHT  234:
	POST  HARVEST  PROCESSING

	OF  CEREALS,  PULSES
	AND  OILSEEDS

	
	
	(2L + 1P)  II


Objectives and requirements of processing; raw  grain characteristics and quality; unit operations  involved in primary and secondary processing;  processing technologies, equipment and systems  such as cleaning, grading, pretreatment, dehusking  and  milling;  expeller  and  solvent  extraction  processing; roller flour milling; separation of milled  products; assessment of processed product quality;  packaging of processed products; BIS standards for  various processed products; layout and design of  processing systems.
PHT  235:       PROCESS  PLANT  DESIGN  (2L + 1P) II
Plant design concepts and general design   considerations; plant location - location factors  and their interaction with plant location, location  theory models, computer aided selection of the  location; feasibility analysis and preparation of  feasibility report; plant size-factors affecting plant  size and their interactions, estimation of break-  even and economic plant size; product and process  design, process selection; process flow charts,  computer aided development of flow charts;  equipment selection including economic analysis  of equipment alternatives; plant layout including  computer aided development and evaluation,  layout symbols; planning and design of service  facilities, human resource, product packaging and  marketing system; hygienic design aspects and  workers’  safety;  functional  design  of  plant  building  and  selection  of  building  materials;  estimation of capital investment, analysis of plant  costs and profitabilities; management techniques



in plant design including applications of network  analysis; preparation of project report and its  appraisal.
	PHT 236:
	DESIGN OF FOOD PROCESSING

	EQUIPMENTS
	(2L + 1P) III


Applications  of  design  engineering  to  food    processing    equipment;    design  parameters  and  codes,  materials  selection;  design  of  storage  and  pressure  vessels,  material  handling  equipment  -  belt,  bucket,  screw,   apron,   chain   and   pneumatic  conveyors,  heat  exchangers-  shell  and  tube  and  plate  heat  exchangers,  seed  processing  equipment  -  air  screen  and  rotary  cleaners,  grading equipment and seed treaters; design,  optimization in respect of process efficiency,  energy and cost.
PHT  237:    POST  HARVEST  MANAGEMENT  OF    HORTICULTURAL  CROPS  (3L + 1P)  II
Maturity  indices  of  horticultural  crops.  Harvesting  and  its  relationship  with  quality,  Sorting   and   grading,   Pre-harvest   crop  management  practices  and  their  influence  on  quality   during   storage   and   marketing.  Respiration,  Ethylene  in  post-harvest  biology,  Technology of artificial ripening and de-greening  of fruits. Physiology of ripening and senescence,  Application  of  growth  regulators  for  quality  assurance. Post-harvest treatments: Pre cooling,  Heat treatments (hot water, hot air and Vapour  heat), fungicides & biologically safe chemicals,  Irradiation, Curing, Pulsing etc.
Packing  line  operations,  Packaging  of  horticultural produce. Transportation- rail, road,  sea, air; Codex norms for export of perishables.  Storage   systems:   On   –   farm   storage   -  evaporatively cooled stores, ventilated storage,  pit  storage  etc.  Refrigerated  storage  of  horticultural produce, Refrigeration cycle, Controlled  / Modified Atmosphere, Hypobaric, Hyperbaric  storage.
PHT  238:      FOOD  CHEMISTRY  (2L + 1P) II
Basic knowledge on major food components and  their chemical reactivity with focus on: water and  ice, carbohydrates, lipids, amino acids, proteins,  enzymes, minerals, phenolics, flavonoids, colourants,  flavours, chemical additives, food contamination and  toxic substances. Chemistry of fruits, vegetables,  cereals, legumes, oilseeds.
	PHT  255:
	LABORATORY  TECHNIQUES

	FOR  FOOD  CROPS
	(2L+2P) I


Safety aspects of lab, standardization of NaOH,  Textural  properties  of  harvested  produce  and  processed foods, TSS, Sp. Gravity, pH and acidity,  Sampling  procedure  for  quantitative  analysis,  Determination  of  moisture,  Determination  of  relative water content (RWC), physiological loss in  weight (PLW), Basic chromatographic techniques,  Importance of ethylene, Quantitative estimation of  rate of ethylene evolution by fruits and vegetables,  using gas chromatograph (GC), Plant pigments and  their role in human diet. Spectrophotometry,  non-  destructive determination of colour , ascorbic acid,  sugars, and starch in food crops,  Electrophoresis  techniques, Application of nuclear techniques in   harvested produce. Micropropagation techniques in  horticultural crops, Sensory analysis techniques,  Control  of  test  rooms,  products  and  panel.  Fundamentals of HPLC techniques, Microscopy,  Ion leakage as an index of membrane permeability,



Determination  of  biochemical  components  in  cereals, pulses and oilseeds.
	PHT    304:
	ADVANCES
	IN
	FOOD

	PROCESSING
	AND
	QUALITY

	MANAGEMENT
	
	
	(3L) I


Recent advances in  processing technologies,  aseptic processing, individual quick freezing and  cryogenic freezing, high pressure technology, heat  and ultrasound, high voltage pulse technology,  irradiation,  membrane  technology,  microwave  heating, enzymes, natural antimicrobial agents, food  additives,  fermentation,  minimal  processing.  Principles  of  food  biotechnology,  genetic  modification of microorganisms in the food industry  (lactic acid bacteria, yeasts and moulds), production  of high valued food products by microorganisms viz.  enzymes, organic acids, SCP, antibodies, nutritional  additives, flavors, pigments. Custom designing of  raw commodities, biomass production. Introduction  to quality, importance of quality,  management  principles, , estimation of quality parameters, quality  and business environment, quality management  standards,  ISO/BIS,  PFA,  AGMARK  and  QMS  standards, quality system components and their  requirements., hazard analysis and critical control  points (HACCP), Codex alimentarius, total quality  management (TQM), statistical processed control,  quality auditing.
PHT  299:     SEMINAR
(1L) I/II/III
