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Research Methodology

Syllabus for Ph.D. Entrance Exam 2025
Unit-1 Rescarch Aptitude

Research: Meaning, Types, and Characteristics, Positivism and Postpositivistic approach to
research. Methods of Research: Experimental, Descriptive, Historical, Qualitative and

Quantitative methods. Steps of Research, Thesis and Article writing: Format and styles of
referencing. Research ethics.

Unit-II Mathematical Reasoning and Aptitude
Types of reasoning. Number series, Letter series, Codes and Relationships.

Mathematical Aptitude (Fraction, Time & Distance, Ratio, Proportion and Percentage, Profit
and Loss, Interest and Discounting, Averages etc.).

Unit-IIT Logical Reasoning

Understanding the structure of arguments: argument forms, structure of categorical
propositions, Mood and Figure, Formal and Informal fallacies,

Uses of language, Connotations and denotations of terms, Classical square of opposition.

Evaluating and distinguishing deductive and inductive reasoning. Analogies. Venn diagram:
Simple and multiple use for establishing validity of arguments.

Unit-TV Data Interpretation

Sources, acquisition and classification of Data. Quantitative and Qualitative Data. Graphical

representation (Bar-chart, Histograms, Pie-chart, Table-chart and Line-chart) and mapping of
Data. Data Interpretation. Data and Governance,

Unit-V Information and Communication Technology (1CT)

ICT: General abbreviations and terminology. Basics of Internet, Intranet, E-mail, Audio and

Video-conferencing. Digital initiatives in research. ICT and Governance. Application of ICT
in research,

Unit-V1 People, Development and Environment

Development and environment: Millennium development and Sustainable development goals.

Human and environment interaction; Anthropogenic activities and their impacts on
environment,

Environmental issues: Local, Regional and Global; Air pollution, Water pollution, Soil
pollution, Noise pollution, Waste (solid, liquid, biomedical, hazardous, electronic), Climate
change and its Socio-Economic and Political dimensions. Impacts of pollutants on human
health. Natural and energy resources: Solar, Wind, Soil, Hydro, Geothermal, Biomass, Nuclear
and Forests, Natural hazards and disasters; Mitigation strategies.
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PART-B
Unit 1: Introductory Food Technology

Introduction to Food Technology & Nutrition: Food processing industries/‘ir}stitutions/food scientists
of importance in India. Food attributes viz. colour, texture, ﬂa‘vou'r, nutritive value and consumer
preferences. Causes of food spoilage, sources of microbial contamination of foods, food borpe 1Ilnes§es,
water activity and its relation to spoilage of foods. Spoilage of processe.d‘products and their fletectlon.
Principles and methods of food preservation. Food fortification, Composrt'lon and relat.ed quallty fac?ors
for processing. Methods of food preservation such as heat processing, pasteurization, canning,
dehydration, freezing, freeze drying, fermentation, microwave, irradiation and chemical addltlve§.
Refrigerated and modified atmosphere storage. Aseptic preservation, hurdle tech_nolog)f, hydrost'atlc
pressure technology and microwave processing. Use of non-thermal technologies (mlcroﬁltrat]on,
bacteriofugation, ultra high voltage electric fields, pulse electric fields, high pressure processing,
irradiation, thermosonication), alternate-thermal technologies (ohmic heating, dielectric heatl'ng,
infrared and induction heating) and biological technologies (antibacterial enzymes, bacteriocins,
proteins and peptides) in food processing. Role of food in human nutrition. Nutritional disorders, natural
contaminants and health hazards associated with foods. Diet therapy. Therapeutic / Engineered /
Fabricated and Organic foods/ Nutraceutical and functional foods.

Unit 2: Technology of Foods of Plant Origin

Fruits and Vegetable Processing: Post harvest handling and storage of fresh fruits and vegetables.
Preparation of fruits and vegetables for processing. Minimally processed products. Cold chain logistics.
ZECC (Zero Energy Cool Chambers), CCSR (Charcoal cool storage Rooms) Thermal processing and
process time evaluation for canned products, process optimization, aseptic canning, methods for
canning of different fruits, and vegetables; Dehydration and associated quality changes during drying
and storage of dehydrated products. Solar drying. Intermediate moisture foods. Preparation and
utilization of fruits and vegetables juices in non-fermented/ fermented/ aerated beverages, health drinks.
Membrane technology. Chemistry and manufacture of pectin, role in gel formation and products like
jellies and marmalades. Technology of preservatives, pickles, chutney’s and sauces. Nature and control
of spoilage in these products. Re-structured fruits and vegetables. By products utilization of fruits and
vegetable processing industry. Processing methods of frozen fruits and vegetables, IQF products,
packaging, storage and thawing. Role of Pectinases. Tomato products such as juice, puree, paste, soup,
sauce and ketchup. Other convenience foods from fruits and vegetables. Beverages, tea, cocoa and
coffe? processing. Medicinal and aromatic plants; their therapeutic values. Spice Processing viz.
cleaning, grading, drying, grinding, packaging and storage. Oleoresins and essential oils.

Fooq grain Processing: Structure, composition of different grains like wheat, rice, barley, oat, maize
and millets. Anti-nutritional factors in food grains and oilseeds. Milling of grains. Wheat ﬂoilr/se}no]ina
and its use in traditional/non-traditional foods like breads, biscuits, cakes, doughnuts, buns pasta goods
extmdeq, confectionary products, breakfast and snack foods. Rheology of wheat an’d rice ﬂour‘
Preparation of vital wheat gluten and its utilization, Instant ready mixtures, Enzymes (amylases anci
pr.ofeases) in milling and baking. Milling and parboiling of rice; by-products of rice milling and their
utilizatjon. Processed products from rice, Pearling, malting, brewing and preparation of malted milk
feeds from barley. Significance of B-glucans. Milling of oats and its processing into flakes, porridee
and oa:cmeal, Wet and dry milling of corn, manufacture of corn flakes, corn syrup, corn stz,xrl::h co%n
steep liquor and germ oil. Structure and composition of pulses and their importar‘we in Indian di
Milling and processing of pulses viz. germin ntition.

ation, cooking, roasting frying, cannin t i
i d 7 ' » €0 ; Y ) g and fermentation.
Us'e in tr?dltlonal productsz protein concentrates and isolates, Modified starches and proteins, Oilseeds:
edible oilseeds, composition and importance in India. Oilseed processing. Oil extraction and ité

proce‘ssing, by- products of oil refining. Production, packaging and storage of vanaspati, peanut butter
protein concentrates, isolates and their use in high protein foods. Export of oilseed cake;. lnternationai
Zz)arket .ar'ud consumer pref‘ere.ntces for quality in cakes for use in textured vegetable proteins. Millets:

mposition, nutritional significance, structure and processing, Dairy analogues based on plant milk.

Spices Processing: Oleoresin and essential oil extractjon
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Unit 3: Technology of Foods of Animal Origin

(a)  Technology of Milk and Milk Products: Mi'lk and Mill?' production in !ndia. Importance of
milk processing plants in the country. Hand'lmg and_ mun.nenance of_dallry plant equn.pm.cnt.
Dairy plant operations Viz. receiving, separation, clarlﬁf:atl.on. .paslcurlzfﬂtlon, standardlzathn,
homogenization, sterilization, storage, transport apd dlstrlbutlop of milk. Problems of m,]k
supply in India. UHT, toned, humanized, fortified, .recon'stltutcd and flavoured milks.
Technology of fermented milks. Milk products processing Viz. cream, butter, ghee, .cheese,
condensed milk, evaporated milk, whole and skimmed milk povxjder. ice-cream, butter oil, khoa,
channa, paneer and similar products. Judging and grading of‘mllk products. Cheese sp'reads Py
spray and roller drying techniques. EMC (Enzyme modified chees.e?. Enzymes In da_lry
processing. Insanitization viz. selection and use of dairy cleaner :and sanl‘tlzer. In pl'ant clea.nlng
system. Scope and functioning of milk supply schemes and various natlonql and mternz}tlopal

organizations. Specifications and standards in milk processing industry. Dairy plant sanitation

and waste disposal.

(b)  Technology of Meat / Fish / Poultry Products: Scope of meat, fish and poultry .process.ing
industry in India, Chemistry and microscopic structure of meat tissue. Ante mortem inspection.
Slaughter and dressing of various animals and poultry birds. Post mortem examination. Rigor
mortis. Retails and wholesale cuts. Factors affecting meat quality. Curing, smoking, freezing,
canning and dehydration of meat, poultry and their products. Sausage making. Microbial factors
influencing keeping quality of meat. Processing and preservation of fish and its products.
Handling, canning., smoking and freezing of fresh water fish and its products. Meat
tenderization and role of enzymes in meat processing. Utilization of by-products. Zoonotic
diseases. Structure and composition of egg and factors effecting quality. Quality measurement.
Preservation of eggs using oil coating, refrigeration, thermo stabilization and antibiotics.
Packing, storage and transportation of eggs. Technology of egg products viz. egg powder,

albumen, flakes and calcium tablets. Industrial and food user physiological conditions and
quality of fish products.

Unit 4: Food Microbiology & Food Quality Management

Fermentation technology. fermented food products (animal and plant based), microbial spoilage of
foods, bacterial growth curve, hurdle technology. Single cell proteins, Food contaminants Viz.
aflatoxins. Food intoxication and infection. Consumer concerns about risks and values, Biotechnology
and food safety. Objectives, importance and functions of quality control. Quality systems and tools used
for quality assurance including control charts, acceptance and auditing inspections, critical control
points, reliability, safety, recall and liability. The principles and practices of food plant sanitation. Food
and hygiene regulations. Environment and waste management. Total quality management, good
management practices, HACCP and codex in food. International and National food laws. US-FDA/ISO-
9000 and FSSAL Food adulteration, food safety. Sensory evaluation, panel screening, selection

mcthod's. Sensory and instrumental analysis quality control. Quality control of food at all stages and for
packaging materials, Non-destructive food quality evaluation methods.

Unit 5: Food Engineering/Packaging and Labelling

Uni.t operaﬁons of food processing viz. grading, sorting, peeling and size reduction machineries for
various unit operations, energy balance in food processing. Packaging materials viz. properties and
testmg.procedures, packaging of fresh and processed foods. Shelf life studies, Recent trends in
pack?glng, aseptic, modified atmosphere, vacuum and gas packaging, Nutritional labellin

requirements of foods, Requirements and functions of containers. Principles of package design. :
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