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Demonstrate understanding of food science in an agribusiness context.

Duration: 5-6 weeks
	Essence statement:
	Using scientific and technological knowledge and skills to make informed decisions that enhance and sustain food production in an agribusiness to meet consumer needs.

	Big Picture: 


	Processing alters the food’s physical, chemical, biological, nutritional, and sensory properties, which all impact on the product’s final acceptability to the market. The changes may be desirable (e.g., maturation of wines or cheese, colour development in frying), or undesirable (e.g., development of off-flavours, microbiological spoilage).  

The following are important ideas within the Big Picture:

· Understand that processing modifies the properties and market value of the primary agricultural products in New Zealand. 

· To increase the student’s knowledge of the properties in food and the impact these have on consumption, market acceptability and market value of foods. 

· Understand the importance of product development and marketing as it relates to food science. 

· Food scientists need to have an in-depth knowledge of raw foods and how they can be handled, processed and / or packaged to provide consumers with safe, convenient, and nutritious end products.

	New Zealand Curriculum Links. 
Science Curriculum Level 8:

	· Nature of Science:


	Investigating in Science: Develop and carry out investigations that extend their science knowledge, including developing their understanding of the relationship between investigations and scientific theories and models. 

	· Material World:


	Chemistry and society: Apply knowledge of chemistry to explain aspects of the natural world and how chemistry is used in society to meet the needs, resolve issues, and develop new technologies. 

Properties and changes of matter: Investigate and measure the chemical and physical properties of a range of groups of substances, for example, acids and bases, oxidants, and reductants, and selected organic and inorganic compounds.

The structure of matter: Relate properties of matter to structure and bonding; Develop an understanding of and use the fundamental concepts of chemistry (for example, equilibrium and thermochemical principles) to interpret observations.

	Technology Curriculum Level 8:

	· Technological Practice  
	Brief Development: Justify the nature of an intended outcome in relation to the context and the issue to be resolved.  Justify specifications in terms of key stakeholder feedback and wider community considerations. 

	· Technological Knowledge  
	Technological Modelling: Understand the role of technological modelling as a key part of technological development, justifying its importance on moral, ethical, sustainable, cultural, political, economic, and historical grounds. 

	· Nature of Technology
	Characteristics of Technological Outcomes: Understand how technological outcomes can be interpreted and justified as fit for purpose in their historical, cultural, social, and geographical locations. 

	Health and Physical Education Curriculum Level 8:

	· Healthy Communities and Environments.   
	People and the Environment: Critically analyse the interrelationships between people, industry, technology, and legislation on aspects of environmental health.  

	Principles:


	Community engagement: Food science has meaning for students, connects with their wider lives, and engages the support of their families, whanau, and communities. 

Coherence: Creating links between knowledge and skills gained within the food science unit and the agribusiness industry.

Future Focus: Sustainability and food management decisions that allow farmers to enhance and sustain primary production.

	Values: 


	Ecological sustainability is embedded in teaching students into becoming informed consumers.

Community and participation for the common good.

Excellence, by development of understanding and skills in all three of the technology strands will teach perseverance in face of difficulties, innovation and an appreciation of diversity.

Integrity is embedded in teaching students into becoming informed consumers.

Innovation, inquiry and curiosity, will be expressed when exploring kitchen chemistry and the nature of technology.

	Key Competencies: 


	Thinking: Exploring basic food systems and nutritional dietary needs will help to develop understanding of and making sense of information.
Using language, symbols, and text: Combining the technology process with biotechnology and chemistry which provide a different set of codes in which knowledge is expressed.  Producing mathematical, scientific, and technological text.
Managing self:  Planning and reflecting on practice generates enterprising, resourceful, and resilient competencies within the learner.

Relating to others:  Technological practice requires continuous interaction with stakeholders. Students soon realise the worth of good social skills for a successful outcome.  Group activities allows for interactive learning. 


	Depth of coverage.
	Specific Learning Outcomes

Students understand:
	Learning Activities.
	Resources.

	What’s The Big Picture?

· Processing alters the food’s physical, chemical, biological, nutritional, and sensory properties, which all impact on the product’s final acceptability to the market. The changes may be desirable (e.g., maturation of wines or cheese, colour development in frying), or undesirable (e.g., development of off-flavours, microbiological spoilage).
	
	Possible brainstorming ideas may include.

· How does the understanding of food properties affect an agribusiness?

· How does the knowledge of food properties that affect food quality?

· How is food properties used in agribusinesses to meet producer needs, resolve their issues and develop new technologies?
	· Poster paper.

· Pens.

· White board



	Customisation of functional foods. 


· Manipulation and / or processing of food to meet consumer needs and wants.
· Why? 
· To help the industry tailor products to specific markets.
· Adding value

· To meet consumer demand (different needs, populations, consumers) 

· Purpose of processing food.

· Customer expectations.

· Product attributes.  

· Product specifications
· Producers need.
· Profit.
	· Why the need to customize food.
· What are functional foods?  

· How are food properties used in agribusiness to meet consumer and producer needs, resolve their issues, and develop new technologies?


	· Brainstorming:

· Why is there the need to customise food?

· What are functional foods? 
· Why does processing of food meet consumer’s demands?
· Watch videos on adding fish oil to different foods and ice cream.
	· http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/NZ-Research/Plant-Food-Research 

· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/NZ-Research/Mood-foods 

· http://sciencelearn.org.nz/News-Events/Latest-News/News-Archive/2011-News-archive/Chocolate-hearts 

· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Looking-Closer/Functional-foods 

· www.biotechlearn.org.nz/focus_stories/fish_oil_in_functional_food
· http://channel.tepapa.govt.nz/audio/functional-foods-dr-roger-lentle
· http://www.plantandfood.auckland.ac.nz/en/about/research-opportunities/functional-foods-and-nutraceuticals.html 

· Video clip on adding fish oil to foods http://biotechlearn.org.nz/focus_stories/fish_oil_in_functional_food/video_clips/adding_fish_oil_to_ice_cream_v0388 

· http://biotechlearn.org.nz/focus_stories/fish_oil_in_functional_food/video_clips/adding_fish_oil_to_different_foods_v0385 

· http://www.nzifst.org.nz/creatingnewfoods/product_design3.htm 

· http://www.nzifst.org.nz/foodreactiontechnology/documents/Fundamentals%20of%20Food%20-%20Chapter%201.swf

	Processing 

· Changes that occur to food properties during food processing are; Chemical, Physical, Biological, Nutritional and Sensory.

· Effects on quality of meats, fruits, vegetables, and dairy.


	· The changes that take place during processing as well their effects on the quality of meats, fruits, vegetables, and dairy.

· The process of product design and process development when producing new food products.
	· Why does honey not spoil?

· Watch video on the molecular view of cheese.
· Do activity - Cheese characteristics 

· Do activity - Matching cheeses with characteristics.

· Do activity - Cheese-processing operations.
· Watch videos on traditional, present, and future cheese production methods.  

	· http://nzic.org.nz/ChemProcesses/food/6C.pdf
· http://www.compoundchem.com/2014/08/21/chemistryofhoney/ 

· http://www.nzifst.org.nz/foodreactiontechnology/documents/Fundamentals%20of%20Food%20-%20Chapter%201.swfv 

· http://biotechlearn.org.nz/focus_stories/cheesemaking/creating_different_cheese_characteristics
· Activity-Identifying cheese characteristics
· Videos on producing cheese. http://biotechlearn.org.nz/focus_stories/cheesemaking/from_milk_to_cheese http://biotechlearn.org.nz/focus_stories/cheesemaking/video_clips/what_is_traditional_cheesemaking http://biotechlearn.org.nz/focus_stories/cheesemaking/video_clips/traditional_cheesemaking_and_new_technologies http://biotechlearn.org.nz/focus_stories/cheesemaking/video_clips/future_trends_in_cheesemaking
· http://biotechlearn.org.nz/focus_stories/cheesemaking/video_clips/processing_variations_for_different_gouda_varieties

	1. Chemical Changes during Processing. 
· Examples are; hydrolysis, oxidation, polymerisation, denaturation, de-animation, browning, hydrogenation, esterification, destruction of toxic gases. 
· Effects on quality characteristics of meats, fruits, vegetables, and dairy.


	· The chemical reactions and changes that take place during processing as well their effects on the quality and nutritional characteristics of meats, fruits, vegetables, and dairy.

· The process of product design and process development when producing new food products.
	· Brainstorm the chemical changes that can take place in food during processing and their effect on the food. 
	

	a) Browning

· 2 types - enzyme and non-enzymatic browning e.g., Caramelization and Maillard reaction.

· How do you control browning of food?
	· What is browning? 

· The effect of browning on food.
	· Read about the differences between enzyme and non-enzymatic browning.

· Explain the differences between caramelization and Maillard reaction.  

· Understanding how browning occurs using avocados and/or apples.

· Explain how the browning effect the quality and nutritional characteristics of food.  

· List all the different methods possible to stop enzyme browning. 

· E.g., HortResearch scientists developed a unique method of retaining freshness of produce e.g., apples after slicing.
	· http://www.compoundchem.com/2014/08/03/why-do-avocados-turn-brown-the-chemistry-of-avocados/ 

· http://www.scienceofcooking.com/browning_of_foods.htm
· http://www.food-info.net/uk/colour/enzymaticbrowning.htm 

· https://en.wikipedia.org/wiki/Browning_(food_process)
· http://www.compoundchem.com/2015/01/27/maillardreaction/
· https://en.wikipedia.org/wiki/Maillard_reaction

	b) Oxidation (O2, CO2 levels)

· Process that involves adding O2 or removing H2 from a substance or removing one or more electrons from a substance.
	· What is oxidation? 
· The effect of oxidation on food. 
	· Explain oxidation process and its effect on food. 

· Lipid oxidation using peroxide value activities
	· Oxidation 101[1]

· http://www.nzifst.org.nz/careers/secondaryresources.asp 

· http://sciencelearn.org.nz/Contexts/Food-Function-and-Structure/Looking-Closer/Antioxidants 

	c) pH

· pH - the effect of acidity on food and food products. 
	· pH and what is it. 

· The effect of acidity on food. 

· The effect of acidity on milk proteins.

· How food pH meets consumer and producer needs, resolve their issues, and develop new technologies.
	· Brainstorm what effect does pH have on food compositions?  

· Carry out an investigation on the effect of acidity on milk proteins.

· Make an acidified milk drink and discuss effect of pH (pectin).

· Monitoring changes in lactic acid concentration and pH during the production of sour cream activity and discuss effect of pH.

· Read the science of cheese. 
	·  Acidified milk drink (MUFTi 901)

· http://www.lewisroadcreamery.co.nz/choc-milk
· http://biotechlearn.org.nz/focus_stories/fish_oil_in_functional_food/the_benefits_of_fish_oil 

· http://www.nzifst.org.nz/careers/secondaryresources.asp 

· http://biotechlearn.org.nz/focus_stories/cheesemaking/the_science_of_cheese 

	d) Food compounds. 

· Their interactions and functional roles in foods.

· Using different plant compounds to increase value to food products.
	· How using different plant compounds increase the value of food products.

· How food compounds are used to meet consumer and producer needs, resolve their issues, and develop new technologies.


	· Watch video on hormones and food. 

· Read article on adding fish oil to foods. 
	· Video on  http://sciencelearn.org.nz/Contexts/Digestion-Chemistry/Sci-Media/Video/Hormones-and-food
· http://www.plantandfood.co.nz/growingfutures/case-studies/blackcurrants-for-health   

· http://www.plantandfood.co.nz/growingfutures/case-studies/discovering-the-natural-goodness-in-blackcurrants 

· http://www.plantandfood.co.nz/growingfutures/case-studies/natural-goodness-blackcurrants/variability-of-varieties
· http://www.plantandfood.co.nz/page/news/media-release/story/natural-compounds-that-keep-gut-healthy/ 
· http://www.plantandfood.co.nz/page/news/media-release/story/natural-plant-compounds-may-assist-chemotherapy/ 

· http://biotechlearn.org.nz/focus_stories/fish_oil_in_functional_food/adding_fish_oil_to_food 

	e) Scaling up 

· Changing of chemical properties due to scaling up.
	· Scaling up. 
	· Read article on scaling up. 

· Read article on steps in product design and process development.
· Read about scaling up when producing cheese. 
	· Scaling up.

· http://biotechlearn.org.nz/focus_stories/cheesemaking/scaling_up_cheesemaking
· http://biotechlearn.org.nz/focus_stories/cheesemaking/cheese_a_molecular_view
· http://www.nzifst.org.nz/foodreactiontechnology/documents/Fundamentals%20of%20Food%20-%20Chapter%201.swf

	2. Physical Changes during Processing.  

· Examples are; gelation, hardening, softening, toughening emulsifying, and colour loss/gain. 

· Effects on characteristics of meats, fruits, vegetables, and dairy.
	· The changes that take place during processing and their effects on the physical characteristics of meats, fruits, vegetables, and dairy.

· The process of product design and process development when producing new food products.
	· Understand the composition of milk and the physical changes during dairy product processing.

· Read about the factors affecting the tenderness of meat. 
	· https://share.ehs.uen.org/node/5065 

· Chemistry in Meat.

	3. Nutritional Changes during Processing. 

· Examples are; constituent availability, protein changes, loss of vitamins, amino acids loss, destruction of antinutriental substances. 

· Effects on quality and nutritional characteristics of meats, fruits, vegetables, and dairy.
	· The changes that take place during processing as well their effects on the quality and nutritional characteristics of meats, fruits, vegetables, and dairy.

· The process of product design and process development when producing new food products.
	· Brainstorm the nutritional changes that can take place in food during processing and their effect on the food. 

· 
	· 

	a) Antinutritive factors in foods - Natural or synthetic compounds that interfere with the absorption of nutrients.
	· What are antinutrients?
	· Research four different antinutrients.
	· https://en.wikipedia.org/wiki/Antinutrient

	b) Protein changes 

· Through cooking.


	· The effect of heating and cooking on protein and starch.

· The process of product design and process development when producing new food products.
	· Find out the effects or what happens when you heat egg whites, or milk or the effects of cooking meat. 
	· http://giapo.com/2013/04/the-chemistry-of-egg-whites/ 

· http://www.meatcuisine.co.nz/Nutrition/The+Aim+of+Cooking+Meat.html 

· http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Food_processing_and_nutrition 

· Milk powder 

	c) Molecular gastronomy –
· Investigate the physical and chemical transformations of food that occur in cooking.


	· The physical and chemical transformations of food that occur in cooking.

· The process of product design and process development when producing new food products.


	· Discuss how food is changed by different cooking methods.

· Phytochemicals in plant foods may be degraded (thermal decomposition). 

· Opposite effect in carotenoids, e.g. lycopene found in tomatoes, may remain stable or increase in content due to liberation from cellular membranes. 

· Mechanical processing can also free carotenoids and phytochemicals from food, increasing dietary intake.
	· https://en.wikipedia.org/wiki/Browning_(partial_cooking) 

· https://en.wikipedia.org/wiki/Molecular_gastronomy 

· factsheet_7_amines_in_foods[1] 

	4. Sensory Changes during Processing.

· Examples are; aroma and flavour loss, aroma and flavour changes, texture changes, colour bleaching and darkening. 

· Effects on quality characteristics of meats, fruits, vegetables, and dairy.

· Compounds that affect taste, favour, and smell.
	· The changes that take place during processing and their effects on the sensory characteristics of meats, fruits, vegetables, and dairy.

· The process of product design and process development when producing new food products.
	· Discuss the mechanisms of aroma release and the perception of taste and flavour.

· How cooking methods affect the eventual flavour and texture of food.

· How new cooking methods might produce improved results of texture and flavour.
· Do ‘Think Break’ activities. 
	· Think Break activities from pg. 7 of http://www.nzifst.org.nz/foodreactiontechnology/documents/Fundamentals%20of%20Food%20-%20Chapter%201.swf

	Food additives.

· Food additives are used in the food industry to improve the keeping quality and the taste and texture of processed food.  

· Types of additives; e.g. colour, preservatives, acidity regulators, antioxidants, emulsifiers, thickeners, stabilisers, gelling agents, raising agents, enzymes, acid-base buffering and sequestering agents/phosphates.

· The role of thickeners, emulsifiers, and stabilisers in food production.

· Chemical and physical properties.

· Viscosity of food.
	· How food additives are used in agribusiness to meet consumer and producer needs, resolve their issues, and develop new technologies.

· The basic chemistry of gel formation.

· The role of thickeners, emulsifiers, and stabilisers in food products.  

· The significance in the use of stabilisers in the production of fruit milk drinks.

· The impact of different ingredients on viscosity.

· Formation during the gelatinisation process.
	· Discuss the role additives play in food. 

· Understand what carrageenan and pectin do.

· Make chocolate milk using carrageenan. 

· Make oil-based dressings. 

· Utilise PGPR in a food product. 

· Investigation of an emulsifier on a chocolate-enrobed product.

· Modelling the impact of different ingredients on viscosity.

· Read the Additives Information sheet. 

· How does xanthan gum prevent lumps?


	· Using carrageenan in food experiment (MUFTi 906)

· Using emulsifiers in food experiment (MUFTi 904)

· Using PGPR in a food product (MUFTi 903)

· Using xantham gum in food experiment (MUFTi 902)

· http://www.lewisroadcreamery.co.nz/choc-milk
· http://www.foodhq.com/all-work-list/caseone/ 
· http://www.fianz.co.nz/food-additives 

· BIRT_Additives_Info_Sheet[1] 

· http://www.allergyclinic.co.nz/additives_preservatives.aspx 

· http://www.compoundchem.com/2015/04/28/aspartame/


	5. Biological Changes during Processing.

· Examples are; growth and death of microorganisms, glycolysis and physiological changes in ripening. 

· Effects on characteristics of meats, fruits, vegetables, and dairy.
	· The biological changes that take place during processing & their effects on the characteristics of meats, fruits, vegetables, & dairy.

· The process of product design & process development when producing new food products.
	· Understand the process of glycolysis.

· How it effects meat (tenderness and pH).
· Probiotic yoghurts.
	· Chemistry in Meat. 

	Adding value to New Zealand grown food through processing. 

· Value added to natural/raw food through processing. 

· Marketing of processed food.    

· Manipulation &/or processing of food to meet consumer & producer needs & wants.
· Why? 
· To help the industry tailor products to specific markets.
· To meet consumer demand (different needs, populations, consumers) 

· Profit.

· Leads to a premium price &/or an increase in sales volumes.

· Justifies the investment of time & money. 

· For New Zealand to remain competitive in the local & international markets, ‘new’ products must be continually be developed.
	· How do New Zealand agribusinesses add value to food through processing? 

· How marketing of processed food is good for agribusinesses.  

· Food science is very important to the New Zealand economy.
	· Why add value?

· Use case studies to understand how you can add value to food through processing, e.g., Lewis Road Creamery.
· Examples include:

· Create new economic growth through biopharmaceuticals e.g., transgenesis in cattle & sheep to express high value proteins in milk for biopharmaceutical purposes.  

· Forest Research is transforming its research capability towards biomaterials from plants (including bioplastics & biopolymers) through manipulation & modification of plant cell wall development.
	· http://www.lewisroadcreamery.co.nz/choc-milk 

	Incorporation of The Big Picture by bringing it altogether as a group.

· Processing alters the food’s physical, chemical, biological, nutritional, & sensory properties, which all impact on the product’s final acceptability to the market. The changes may be desirable (e.g., maturation of wines or cheese, colour development in frying), or undesirable (e.g., development of off-flavours, microbiological spoilage).

· Adding value by producing new food products through processing of food to meet consumer and producer needs & wants.
	· How New Zealand agribusinesses add value to food through processing. 

· How does understanding of food science affect the primary industry?

· How is food science used in primary production to meet producer needs, resolve their issues, and develop new technologies?
	· Why add value through processing?

· In groups using a large concept map, students draw their understanding of the links and ideas throughout the topic. This is supported by the scientific concepts learnt throughout the unit.
	· http://biotechlearn.org.nz/focus_stories/taewa_maori_potatoes/developing_novel_foods_from_taewa 

· http://biotechlearn.org.nz/focus_stories/future_foods/making_new_foods
· Paper. 

· Pens.

· White board

 

	Possible Assessment: 
	Generic Technology (3.14) 91619 Demonstrate understanding of the application of a technical area to a specific field. (4 credits)
Chemistry (3.3) 91389 Demonstrate understanding of chemical processes in the world around us. (3 credits) 
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