DEPARTMENT OF FOOD SCIENCE & TECHNOLOYG




Introduction to Food Science and Technology.

 FST: 301 

















C.H: 3(2-2):

Theory

Definitions:  Food science, food technology, food processing, food preservation.

Sources of food: plants, animals, marine 

Important food industries in Pakistan 

Role of food science and technology in national economy.

Classification of foods; pH and perishability basis.

Food constituents : water, carbohydrates, proteins, lipids, vitamins, mineral elements, other constituents – functions, role in human health, Recommended dietary allowances. 

Food spoilage: mode, causes, 

Spoilage agents: Chemical, biochemical, biological.

Food poisoning:  causes and remedies.

Practicals

Use of lab. equipment. Estimation of moisture, fat and ash etc. in food samples. Determination of specific gravity, soluble solids, pH, acidity, total solids, refractive index, free fatty acids.

Text Book

1. Awan J A 2001. Elements of food science and technology. Unitech Communications,  Faisalabad.
Recommended Book

1. Potter N N and Hotchkiss J H. 1995. Food Science. 5th ed. Chapman and Hall, New York.

Practical Manual 
1. Awan J. A and Rehman S U. 2003. Food Analysis Manual. Unitech Communication, 

Faisalabad.
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Food Processing and Preservation

B.Sc(H) C.H: 4(3-2):
Theory

Preparatory operations in food processing: Cleaning, sorting and grading, peeling, removal of inedible constituents, size reduction, mixing, filtration and prevention of enzymatic browning – applications.

Principles of food preservation.

Preservation by high temperature: Canning – unit operations and their significance.

Preservation by low temperature: Distinction between refrigeration and freezing.

Cold storage: Factors affecting Freezing and frozen storage: unit operations, effect on food and microorganisms.

Preservation by removal of moisture: Sun drying, dehydration – equipment, procedures, precautions. Defects in dried foods.

Types of dehydrations. Still air, forced draft.

Food additives: Chemical additives, contaminants and adulterants - differentiation.

Uses of food additives: Non-preservative, preservative.

Fermentation techniques: alcoholic, acetic and lactic fermentations – application, procedures.

Irradiation technology: Application in food preservation. Merits and demerits.

Food Packaging: Packaging materials, protective packaging in tropical environment, Aseptic packaging.

Practicals

Equipment and instruments used in food processing. Blanching. Caning bottling, freezing, dehydration of fruits and vegetables. Preservation of fruits and vegetables by the use of food additives and fermentations.

Text Books 

1. Awan J A and 2002. Food processing and preservation. Unitech communications,

Faisalabad.

2. Potter N N and Hotchkiss J.H, 1995. Food Science. The AVI Publishing Co. Inc,

Westport, Connecticut.

Practical Manual 

1. Awan J A and Rehman S U, 2004. Food Preservation manual. Unitech Communications, Faisalabad.
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Post Harvest Technology 

B.Sc(H) C.H: 4(3-2):
Theory

Grains and legumes: Physical and thermal properties, harvesting and threshing operations. Grain drying, handling and storage, Role of temperature and humidity: Deterioration during storage, causes, loss assessment, control, mycotoxin production. Controlled atmospheric storage. Grain sanitation operations.

Fruits and vegetables: Physiology and biochemistry, maturity and quality grades. Methods of harvesting, handling, removal of field heat, packaging, transportation and storage.

Water loss, respiration activity, vapour heat treatment, mechanical injuries. Drying of fruits and vegetables.

Practicals: 

Determination of TSS, specific gravity, acidity, sugar acid ratio at different stage in life span of fruits & vegetables as an index of maturity. Use of fungicidal treatment and packaging materials, grading of commodities for marketing. 

Recommended Books

1. Ramaswamy H, 2003. Handbook of post-harvest technology, cereals, fruits, vegetables

Tea and species. Marcel Dekker Inc.

2. Yamashita R, 1993. New technology in grain post-harvesting. Farm Machinery 

Industrial Research Corp, Tokyo.

3. Jongen W, 2002. Fruits and vegetable processing-improving quality. CRC Press, Woodhead Publishing Limited, England.

 



   







 FST: 503





    



Dairy Technology

B.Sc(H) C.H: 4(3-2):
Theory

Milk: sources, production, handling, distribution, composition, Dairy industry in Pakistan. Methods of procurement, collection and reception, 

Milk processing: cream separation, standardization, homogenization, pasteurization, HTST and  UHT technologies,. Packaging.

Milk products technology: Evaporated milk, powdered milk, butter, yogurt, cheese, ice-cream, flavoured milks.   

Quality control in dairy products.

Plant hygiene and sanitation.

Practicals

Analysis of milk and milk products: fat, COB, APT, proteins, lactose, ash, moisture, acidity, pH, specific gravity, SNF, phosphates test. Microbiological and adulteration tests for raw, pasteurized and UHT Processed milk. Efficacy of refrigeration, pasteurization, concentration, homogenization and packaging of milk. Visit to dairy industries.

Text Book

1. ALFA- LAVAL --Dairy handbook. Alfa-Laval AB Pub. Sweden.

Recommended Books 

1. Hui Y H, 1993. Dairy science and technology handbook. VCH Publishers Inc,  220 East 23rd Street, New York. 

2. APHA (American Public Health Association), 1993. Standard methods for the  examination of dairy products. Port City Press, Baltimore.

FST: 504





    



 Food and Nutrition

B.Sc(H) C.H: 3(3-0):
Theory

Nutrition; relation of nutrition to health, essentials and planning for good nutrition, basic food groups, formulation of balanced diet, diet planning. Food nutrients: water, carbohydrates, proteins, lipids, vitamins, mineral elements – functions, sources, problems of over and under nutrition, nutritional deficiency disorders, recommended dietary allowances.

Digestion and transport; Alimentary tract, digestive juices and secretions, absorption and metabolism of nutrients.

Nutrition throughout the life cycle: Infant, children, adolescents, adults, pregnant and lactating women,

Diet related diseases; Obesity, hypercholesterolemia, coronary diseases, lactose intolerance, dental 

Caries, gastrointestinal problems, diabetes, hypertension and cancer.

Text Book
1. Awan J A, 2000. Elements of food and nutrition. Uniitch Communications, Faisalabad.

Recommended Books.

1. Dowd M T and Dent A, 2003. Elements of foods and nutrition. Biotech Books, New Delhi.

2. Bamji M.S. ; Rao N.P and Reddy V. 1996. Text-book of human nutrition. Oxford and IBH Publishing Co Pvt, Ltd. New Delhi.

FST: 511








        Food chemistry

B.Sc(H) C.H: 2(2-0):
Theory

Food components: Water, carbohydrates, lipids, proteins, vitamins, minerals, colours, flavours, acidulants and others – Structure, chemistry, physico-chemical and functional attributes in relation to food quality.

Food hydrocolloids: nature and stabilization of colloidal systems, emulsions, gels, foams, crystallization and its effects on the texture of food.

Chemical changes occurring during food processing, storage.

Text Books

1. Coultate T P, 1999. Food; the chemistry of its components. The Royal Society of Chemistry, Cambridge.

2. Belitz H D and Grosch W, 1999. Food chemistry. 2nd ed. Springer-Verlag Heidelberg.

Recommended Books         

1. Fennema. O R, 1992. Food Chemistry, Marcel Dekker, Inc, New York.

FST: 512





    


Food Microbiology

B.Sc(H) C.H: 4(3-2):
Theory

Food microbiology: Importance.

Micro-organisms important in foods: Molds, yeasts, bacteria, viruses – general, morphological, cultural and physiological characteristics. Contamination of foods: sources, micro-organisms

Microbiology of food and food products: fruits, vegetables, cereals, milk, meat, poultry, eggs, fish, snack foods, water and beverages, sugar and sugar products,.

Food borne intoxications: Clostridium botulinum, Bacillus cereus, Staphylococcus aureus.

Food borne infections – Clostridium perfringens, Salmonella sp. Shigella sp,  Escherichia coli, Vibrio sp.

Fungal food poisoning: Aspergillus sp.

Control of microorganisms: Physical, chemical, thermal and radiations .

Practical

Laboratory protocols and safety measures. Applications of microbial techniques. Micrometry. Enumeration of micro-organisms in food samples. Examination of foods for spoilage and pathogenic organisms. Identification of micro-organisms important in foods through biochemical techniques.

Text Books

1. Jay M J, 1996. Modern food microbiology. CBS Publishers, New Delhi.

2. Frazier W C, 1998. Food Microbiology. McGraw-Hill Book Co. New York.

Recommended Book s  

1. Tortora G J, Funke B R and Case C L. 1995. Microbiology – An introduction.

The Benjamin/Cummings Pub Co Inc, California.

Practical Manual  

1. Awan J A and Rehman S U, 2002. Microbiology manual. Unitech Communication,

Faisalabad.

FST: 513





 





 Food Processing-1 C.H: 4(3-2):
Theory

Heat processing: Principles, heat processing of foods: Sterilization, commercial sterilization, pasteurization, blanching, exhausting, high temperature short time processing, ultra high temperature processes – definitions and application. Ohmic and dielectric heating of foodstuff and temperature distribution.

Canning: Unit operation. Basis for selection of heat processing treatment: heat resistance of micro-organisms, heat processing characteristics of food and container, heat transfer, determining process time and lethality, inoculated pack studies.

Heat processing equipment: Still and agitating retorts – instrumentation, operation.

Aseptic packaging: process and system requirement, packaging materials. Parameters for canning fruits, vegetables, meat and fish. Spoilage of heated canned foods, can defects.

Low temperature preservation of foods: Principles. Definitions, refrigeration,  cold storage, freezing . Refrigeration plant systems, monitoring and control. Cold storage: Requirements – insulation, air circulation, humidity. Controlled atmospheric storage. Racking systems.

Requirements for cold storage of food commodities.

Freezing and frozen storage: Freezing point, freezing curve, freezing rate, changes during freezing, damages during intermittent thawing. Calculation of refrigeration load.

Freezing methods: Slow, quick. Packaging of frozen foods.

Freezing parameters for different food commodities. Dehydration and concentration: Principle. Role of water activity and solutes in food preservation by dehydration and concentration, equipment used, factors affecting rate of drying and dehydration, surface drying and case hardening.

Parameters for dehydration food commodities.

Practical  

 Equipment and instruments used in: Heat processing, cold storage, freezing, dehydration and concentration. Canning, cold storage, freezing and dehydration of fruits and vegetables.

Text Books

1. Awan J. A, 2002. Food processing and preservation. Unitech Communications, Faisalabad.

2. Gindhari L, Siddappa G S and Tandon G L, 1998. Preservation of fruits and vegetables.Publications and information Division, Indian Council of Agricultural Research, New Delhi.    

Recommended Books

1. Potter N N and Hotchkiss J H, 1995. Food Science. The AVI Publishing Co. Inc, Connecticut.

2. Micea B D, 1995. Fruit and vegetable processing. FAO Bulletin No.199.FAO,  Rome.

Practical Manual

1. Awan J A and Rehman S U, 2004. Food preservation manual. Unitech Communication, Faisalabad.

FST: 514









Oils and Fats Technology

B.Sc(H) C.H: 3(2-2):
Theory

Oils and fats: Importance, uses; sources 

Extraction methods: rendering, expression, solvent.

Processing: degumming, refining, bleaching, deodorization, fractionation, winterization, hydrogenation, interesterification, esterification, emulsification.

Characteristics of oils and fats: physical, chemical.

Spopilage: oxidative and hydrolytic rancidity, polymerization.

Frying oils, margarine, mayonnaise: manufacture.

Practicals

Extraction of oils and fats. Determination of physical and chemical constants:

Refractive index, colour, cold test, melting point, smoke point, acid value, specific gravity, peroxide value, saponification value and solid fat index. Visit to oil and fat industries.

Text Book              

1. Hui Y H, 1996. Bailey’s industrial oils and fat products. Vol, 1-5. John Wiley 

and Sons, Inc New York.

 Recommended Books

1. O’Brien R D, 2000. Fats and oil formulating and processing for application.

2nd ed. CRC Press London. UK.

2. AOAC, 1995. Official methods of analysis. Association of official analytical 

Chemists, Arlington.

FST: 515





    


Food and Factory laws

B.Sc(H) C.H: 2(2-0):
Theory
Food laws and legislation: concept, significance 

Pure Food Rules 1965; enforcement, amendments.

Powers of food inspector, sampling techniques, food standards and specification, the AGMARK
 standards.

Food adulteration and health hazards, adulterants and methods of detection.

Flour and rice milling control and management ordinance 1977, Ghee Industry Act

1973, Pakistan Hotel and Restaurants Act 1976.

Food labeling: perspectives on nutrition labeling, education act, NLEA in cereal and baking product, international harmonization and compliance, WTO implications to food business. Codex Alimentarius Food Standards. 

Factory laws: Food and workers safety.

Text Books

1. Awan E A 2004. Food laws manual. Lahore Law Times Publication, Lahore.

2. Rees N and Watson D, 2000.  International Standards for Food Safety.

Recommended Books

1. Srilakshma B, 2003. Food Science. 3rd edition. New Age International 

(P) Ltd, Publishers, New Delhi.

2. Shapiro R, 1995. Nutrition labeling handbook. Marcel Dekker, Inc, New York.

FST: 601




  Food Analysis and Sensory Evaluation

B.Sc(H) C.H: 4(3-2):
Theory

Physical analysis: sampling techniques, sample preparation and preservation

Methods for physical properties of foods and food products: appearnce, texture, specific gravity, refractive index, rheology .

Chemical Analysis: proximate composition (moisture, ash, protein, fat, fibre, NFE), acidity, pH, sugars, mineral elements and vitamins.

Instrumental analytical techniques: Chromatography, spectroscopy, N.M.R, Electrophoresis, differential scanning colorimetery, etc – scope, theory applications.

Sensory evaluation: Requirements and methods. Sensory parameters: colour, flavour, texture, taste, aroma, general acceptability. Difference test and preference tests.

Practicals

Determination of specific gravity, viscosity, refractive index, colour,  Determination of protein, fat, fibre, pH, acidity, sugars, mineral elements. Paper and thin layer chromatography, GC, HPLC and electrophoresis etc. Sensory evaluation of food.

Text Books 

1. Pomeranz Y and Meloan C E, 1996. Food analysis: Theory And Practice. 3rd ed. CBS

Publishers, New Delhi.

2. Nielsen S S, 1994. Introduction to the chemical analysis of foods. Jones and Bartlett 

Publishers, London.

Recommended Books 

1. Nielson S S. 2003. Food analysis laboratory manual. Chips Ltd, USA.

        2.   Lawless H T and Heymann H 1998. Sensory Evaluation of Foods: Principles and 

              Practices, Chapman and Hall, New York.

2. AOAC, 1995. Offical methods of analysis. Association of Official Analytical Chemists, 

Arlington.

FST: 602





    


Beverage Technology

B.Sc.(H) C.H: 3(2-2):
Theory
Beverages: Introduction, classification, beverage industry in Pakistan.

Ingredients for beverages: Water – sources and purification, types of water purification systems. Fruit pulps,  juices, concentrates, and other additives; Sweeteners – sugars, artificial sweeteners, Colours, flavours, preservatives. 

Beverages: Unit operations in production.

Fruit based beverages: Nectar, cordial, squash, syrup, juice concentrates, fruit flavoured powders. Barley water. Carbonated beverages, synthetic, low calorie beverages, dry mix. formulation.

Tea processing.

Bottled water: manufacture. 

Traditional ;beverages: production.

Quality control in beverage industry. Plant sanitation.

Practicals

Water treatment. Preparation of syrups. Preparation of carbonated and non-carbonated beverages, Chemical analysis of beverages. Visit to beverage plants.

Recommended Books

1. Lea AGH and Piggott J R (eds.),  1995. Fermented beverage production.  Blackie Academic and Professional, London.

2.  Mitchell A J (Ed). 1990. Formulation and production of carbonated soft Drinks. The AVI Pub. Co. Inc, Westport, Connecticut.

3. Sirivastava R P and Sanjeev K, 2002. Fruit and vegetable preservation--principles and practices. 3rd ed. International Book Distributing Co. Lucknow, India.

 



    







FST: 603 




      Meat, Poultry and Fish Processing

B.Sc.(H) C.H: 3(2-2):
Theory

Muton and beef: Slaughter house operations, dressing, anti- and post-mortem changes in carcass. Composition and grading of meat. Meat cuts. 

Processing and preservation:  canning, freezing, salting, smoking, dehydration.

Spoilage and its control.

Poultry;  classes of poultry meat. Nutritional value of poultry meat. Commercial methods of slaughtering, dressing.

Post-slaughter handling, storage and preservation of poultry. Spoilage and its control.

Freezing of poultry: whole, cuts

Eggs: Composition, handling, candling washing, coating washing, coating, packaging and storage. Egg processing. Spoilage and its control.

Fish: Fresh water and marine fish – Classification, quality characteristics.

Commercial handling, criteria for freshness.

 Fish processing. Canning, freezing, drying.

Spoilage and its control.

Practicals

Tests for freshness of meat, poultry, fish and eggs. Preparation of  meat, poultry, fish and egg products. Preparation of sausages. Salting and freezing of fish. Preservation of meat, fish, poultry and eggs by canning, freezing, drying, smoking and curing. Visit to relevant industries. 

Recommended Books

1. Stadelman W J, Olson V M, Shemwell G A and Pasch S, 1988. Egg and poultry meat processing. Elliswood Ltd, Chichester.

2. Davies A and Board R, 1998. Microbiology of meat and poultry. Blackie. Academic and Professional, New York.

3. Govindon  T K, 1985. Fish Processing Technology. Oxford and IBH Publishing Co Pvt. Ltd, Calcutta.

4. Kerry J, Kerry j and Ledward D, 2002. Meat processing – improving quality. Woodhead Pub. Ltd. Cambridge.

5. Pearson A M and Gillett T A, 1996. Processed meats 3rd ed. Chapman and Hall, New York.

FST: 604





   



Cereal Technology

B.Sc.(H) C.H: 3(2-2):
Theory

Cereal grains: Importance, production, structure, composition, grades and grading. Storage of cereals: Storage, role of moisture, functional changes. 

Dry milling process; products, flour treatment, quality. 

Wet milling: production of starch, oil and protein.

Rice, oat and barley processing: Malting,

Production technologies: Leavened products (Yeast and chemical), soft wheat productions. Durum wheat products: Pasta, noodies and breakfast cereals.

Practicals

Grading of grains, tempering and milling of wheat. Flour quality assessment. Preparation of vermicelli, bread, biscuits and cakes etc. Visit to industries.

Text Books

1. Kent N L and Evers A D, 1994. Technology of cereals. Pergamon Press, London.

2. Hoseney R C, 1994.  Principles of cereal science and technology. American Association   Cereal Chemists Inc, St Paul, Minnesota.

Recommended Books     

1. Kulp K and Pont J G, 2000. Handbook of cereal science and technology. 2nd  ed., Chips Ltd. USA.

2. AACC, 2000. Approved methods of American Association of Cereal  Chemists. American Association of Cereal Chemists Inc, St. Paul Minnesota.

 



   






 FST: 605 





    


Sugar Technology

B.Sc.(H) C.H: 2(2-0):
Theory

Sugar Industry in Pakistan, 

Sugarcane and sugar beet: production and quality. Utilization of sugar. Indigenous technology for small scale sugar production: Gur, Khund, Shakar. Raw sugar manufacturing: Unit operations juice extraction, purification, heating , evaporation, crystallization and crystallization in motion.

Refining:   Affination, clarification, decolourization, crystallization, centrifugation, drying, bagging, storage.

Factors affecting sugar processing. Quality criteria: Raw and refined sugar. 

Visit to sugar industries to see the manufacturing process of sugar from sugarcane and sugar beet. 

Text Books

        1.   Chen J C P, 1985. Meade-Chen Can Sugar Handbook. John Wiley and Sons,

New York.

2   Lionnet G R E, 1999. Sugar technology for students. Lang Fred, Durban. 

Recommended Books

1.  Chen C, 2001. The sugar refining – A manual for the design and refining 

      facilities. Jophn Wiley and Sons. London.

FST: 699











Internship

B.Sc.(H) C.H: 15(0-15)
Every student will undertake practical training in an approved food industry of research organization. He/she will maintain a daily diary duly signed by the industrial/research supervisor and submit a written report. At the end of the internship, the student will be evaluated by a committee on the basis of his/her performance in the industry/research organization, final written report and oral presentation.
PAGE  
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