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Internal Assessment Resource

Processing Technologies Level 3
	This resource supports assessment against:

Achievement Standard 91644
Demonstrate understanding of combined preservation mechanisms used to maintain product integrity

	Resource title: Preserving food product integrity 

	4 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91644-01-6288

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.




Internal Assessment Resource
Assessment Standard Processing Technologies 91644: Demonstrate understanding of combined preservation mechanisms used to maintain product integrity 

Resource reference: Processing Technologies 3.62
Resource title: Preserving food product integrity
Credits: 4
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.
Teachers need to be very familiar with the outcome being assessed by Achievement Standard Processing Technologies 91644. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting 

This activity requires students to demonstrate an understanding of combined preservation mechanisms used to maintain food product integrity. 
The students will develop and refine their understanding through investigation, and report their findings in a presentation that conveys the key understandings. They will illustrate these understandings with examples that relate to products that are preserved, packaged and stored using a number of preservation mechanisms.

Products that students could investigate include:

· products that are seen as heavily processed using a number of different preservation mechanisms, such as spray-dried milk powder. Spray-dried milk powder preservation mechanisms include pasteurisation, spray drying, nitrogen gas flushing, and packaging to prevent moisture and oxygen reaching the product

· products that are seen as minimally processed but use a number of preservation mechanisms, while still maintaining high product integrity and sensory (organoleptic) properties, such as salami. Preservation mechanisms used in salami include addition of preservative, oxygen removal, pH decrease, decrease in water activity and vacuum packaging. This is an example of hurdle technology where some of these mechanisms are synergistic, allowing for them to be applied less vigorously. 

Conditions

This is an individual assessment task. 

The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 40 hours.
The student could gather and analyse their evidence independently or in groups, but need to write their presentations independently.
Resource requirements 

The following resources may be useful:

· Brown, A. (2008). Understanding Food – Principles and Preparation, 4th Edition. Brooks/Cole. 
· Campbell-Platt, G. (ed). (2009). Food Science and Technology. Wiley Blackwell.
· Hallam, E. (2005). Understanding Industrial Practices in Food Technology. Nelson Thornes.
· Hutton, T. (2001). Food Manufacturing: An Overview (Key topics in Food Science and Technology No 4). Campden & Chorleywood Food Research Association.
· Hutton, T. (2003). Food Packaging: An Introduction (Key topics in Food Science and Technology No 7). Campden & Chorleywood Food Research Association.
· Hutton, T. (2005). Food Preservation: An Introduction (Key topics in Food Science and Technology No 9). Campden & Chorleywood Food Research Association.
· Murano, P. (2002). Understanding Food Science and Technology. Brooks/Cole.

· Hurdle Technology: http://www.nofima.no/mat/en/researcharea/hurdle-technology
Research activities could include a visit to food product manufacturers in your region, or visits from a food technologist. See Futureintech Ambassadors: http://www.futureintech.org.nz/inschools.cfm
Additional information 

Hurdle technology is one example of combined preservation mechanisms. However, not all products that use a combination of preservation techniques are examples of hurdle technology. For example, dried milk powder uses a combination of preservation mechanisms but is not an example of hurdle technology.
Internal Assessment Resource
Assessment Standard Processing Technologies 91644: Demonstrate understanding of combined preservation mechanisms used to maintain product integrity 

Resource reference: Processing Technologies 3.62
Resource title: Preserving food product integrity
Credits: 4
	Achievement 
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of combined preservation mechanisms used to maintain product integrity.
	Demonstrate in-depth understanding of combined preservation mechanisms used to maintain product integrity.
	Demonstrate comprehensive understanding of combined preservation mechanisms used to maintain product integrity.


Student instructions

Introduction 
This assessment activity requires you to conduct research and present a report that demonstrates your understanding of concepts that relate to the combination of mechanisms used to preserve food products to maintain product integrity.

Teacher note: Food processing is the context for this activity. Other products could include plant extracts, micro-organisms, concrete, fibreglass, woodchips, recycled materials, and resins.

This is an individual task. 

You have five weeks of in-class and out-of-class time to complete the assessment.

Teacher note: Adapt the time allowed to meet the needs of your students.

You will be assessed on how well you understand how preservation techniques are used and combined to preserve food product integrity.

Task

Investigate the different combinations of preservation, packaging and storage in food products, the links and interactions between them, and how user requirements may influence them. 
See Student Resource A for further guidance.

Investigate food product preservation

Investigate the range of food products that include multiple preservation mechanisms in their manufacture. Examples of preservation mechanisms include enzyme activity, bacteria reduction, water activity reduction, oxygen removal, heating and chilling - all in the one food product. Suitable food products could include yoghurts, cheeses, salamis, soups in cans and pasta meals in pouches. 

Make sure that you choose products that cover a range of preservation mechanisms.

Gather information about:

· the preservation mechanisms chosen for storage to maintain integrity in these products 

· why the same material may be preserved in different ways

· how the preservation mechanism works for particular products

· how the user requirements, cost, storage life, and environmental sustainability influence the choice of preservation mechanisms for particular products. 

Present your findings

Consult with your teacher, and agree on an appropriate form for your presentation.

Teacher note: The Conditions of Assessment explain the forms of presentation.
Create a presentation based on your research.

Make sure that your presentation:

· explains why combinations of preservation mechanisms are used to maintain the integrity of specific products 

· describes how and explains why each preservation mechanism works and how it contributes to overall product integrity

· explains why the same material may be preserved in different ways in relation to the requirements of the user, cost, storage life and environmental sustainability

· discusses the use of combined preservation mechanisms in specific products in relation to the nature of the materials used in the product, user requirements, cost, storage life and environmental sustainability
· includes evidence such as photographs with annotations, written discussions, diagrams and tables. 

Hand in your presentation for assessment.

Student Resource A: Further guidance

Common preservation methods include:
· high temperature – blanching, pasteurisation, sterilization, evaporation, extrusion, baking, frying
· low temperature – chilling or freezing
· reduced water activity – drying, curing and conserving (for example, high sugar)
· increased acidity – acid addition or formation
· ultraviolet radiation and microwaves
· reduced oxygen and modified atmospheres
· bio-preservatives and competitive flora, for example, fermentation
· preservatives – smoking, nitrites, sulphites, phosphates, spices, herbs and salt
· packaging – aseptic packaging, packaging films including active packaging and edible coatings, jars, paper bags, plastic bottles and multilayer films.
Assessment schedule: Processing Technologies 3.62 Preserving food product integrity

	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	Demonstrate understanding of combined preservation mechanisms used to maintain product integrity.

The student has: 

· explained why combinations of preservation mechanisms are used to maintain the integrity of specific products
The student examines a range of products that have been preserved using different mechanisms. For example:

Dried milk powder, salami, gas flushed pouches of soup, yoghurt and cheese.

The reasons combinations of preservation mechanisms are used for specific products could include, for example:

· preservation of the organolectic quality of the end product 

· preservation of products for a long shelf life

· types of decay still needing control post processing, 

· type of distribution (air freight, shipping etc)

· nutrition issues 

· cost

· environmental concerns 

· historical expectations of a product, such as the product looks similar to what it was like when everyone made their own.

For example, milk is processed into dried milk using a combination of preservation mechanisms such as:

· reduction of water activity so that water is not being shipped all over the world at huge cost and it is safer as no refrigeration is required

· the bag is flushed with nitrogen and the bag prevents any oxygen or water getting in, causing deterioration

· the external wrapping of paper is cheaper and more environmentally friendly than plastic, although the internal bag is plastic.

The student could also discuss the role of hurdle technology to preserve organolectic and nutritional properties of food we consume.
· described how each preservation mechanism works and how it contributes to overall product integrity

The student describes a range of products that used a range of preservation mechanisms. 

Categories for preservation mechanisms could include, for example, high temperature, low temperature, reducing water activity, increasing acidity, oxygen control, fermentation, adding preservatives, and packaging. 

The student describes how the preservation mechanism is applied and what factors it addresses to improve product integrity.

For example, heat treatment can include blanching, pasteurisation, baking, frying, extrusion and evaporation. All of these mechanisms use a specific heat for a specific time and this reduces enzymatic activity and microbiological growth.  Yeasts and moulds are killed at lower temperatures for a shorter time while bacterial spores require more rigorous treatments or additional preservation mechanism are used to control bacterial spores not killed in the heating process (for example, high acidity <ph 4.5 or low water activity Aw< 0.9). 

· explained why the same material may be preserved in different ways in relation to the requirements of the user
The student will refer to different user requirements in terms of the situation of use (for example, tramping, camping, ready to use, an ingredient as part of a recipe, everyday use, to use later for special occasion) and relate these to preference for taste, acceptability of appearance and preference for the historical form of the product.

For example, materials such as vegetables can be preserved by canning, dehydrating, freeze-drying, freezing, chilling – and turned into products such as chutneys and soups. Each of these meets different end user requirements. For example, trampers like lightweight food products and will take dehydrated vegetables and soups, as these are lighter to carry in their packs. Canned soup is often a pantry food in New Zealand households as it has a long shelf life and has the convenience of being ready to heat. New Zealanders have traditionally been used to canned vegetables (for example, canned peas) but canned meat consumption is a lot lower and only eaten by specific cultures (such as corned beef by Pacific Island communities).
This description relates to only part of what is required, and is indicative only.
	Demonstrate in-depth understanding of combined preservation mechanisms used to maintain product integrity.

 The student has: 

· explained why each preservation mechanism works
The student examines a range of products that have been preserved using different mechanisms and explains why the mechanisms work. For example:
Micro-organisms need warmth, moisture, air and food supply to grow and multiply. Preservation mechanisms are applied to reduce and control the growth of micro-organisms and control enzymatic reactions that spoil food.

Fresh pasta is preserved initially by using a mild temperature treatment. The recipe contains ingredients with minimal available water content (low water activity) such as flour and eggs. The pasta is then packaged, the oxygen removed and the packaging is flushed with a modified atmosphere of mainly C02.  A packaging film is used to slow the migration of oxygen back into the product and the pasta is stored at a lowered temperature in a chilled atmosphere for transport and distribution. 

The mild heating reduces the number of viable bacteria yeasts and moulds. The low water activity stops these growing, as they do not have enough water. The removal of oxygen, the modified atmosphere, the packaging and chilled storage stops the growth of any bacteria and mould that remain in the product in the dormant phase. Once the package is opened for use and removed from the chilled storage these micro-organisms can grow again, hence the advice on the packaging. These mechanisms only control the growth of micro-organisms for a limited time as after a certain period the entry of 02 through the package and the break down of the product will allow physical and microbiological deterioration to take place.
This is a good example of hurdle technology. The product has had minimal processing (e.g. low heat treatment rather than high) and the micro-organisms are still present but are being controlled by a number of mechanisms working together.

· explained why materials are preserved in different ways in relation to cost, required storage life, and environmental sustainability
The student will refer to different user requirements in terms of the situation of use e.g. tramping, camping, ready to use, an ingredient as part of a recipe, everyday use, storage to use later for special occasion – and relate these to  preference for taste, acceptability of appearance  and preference for the historical form of the product.

The student describes a range of products that used a range of preservation mechanisms. 

Categories for preservation mechanisms could include, for example, high temperature, low temperature, reducing water activity, increasing acidity, oxygen control, fermentation, adding preservatives, and packaging. 

The student describes how the preservation mechanism is applied and what factors it addresses to improve product integrity.

The student will select a raw material that is preserved in different ways and give the reasons why this may be related to cost, length of storage, intended use, sustainability, wastage considerations, and ease of use in further  manufacturing processes. For example, vegetables.
The preservation mechanisms for dried vegetable powders (for example, pumpkin) include pasteurisation, evaporation, barrel drying, gas flushing and packaging in a moisture and oxygen impermeable bag. This product may be exported and it will need to be kept free from moisture during storage and shipping. It is shelf stable so storage will be cheaper as no special storage conditions are required. It will be expensive to make but this is balanced out by the convenience of use and the fact that the product is low risk microbiologically for the manufacturer. It is used in other products as flavour or a colourant where it does not matter that its form no longer resembles a piece of pumpkin – for example, baked goods, functional foods, pastas, and natural cosmetics.

This product does not require the transport of water or chilled or frozen storage (this uses energy) and addresses sustainability in this aspect. However the process of making the powder is energy intensive and the packaging (multi-layered film) does not break down easily and hence is not particularly sustainable.
This description relates to only part of what is required, and is indicative only.


	Demonstrate comprehensive understanding of combined preservation mechanisms used to maintain product integrity.

The student has: 

· discussed the use of combined preservation mechanisms in specific products in relation to the nature of the materials used in the product, user requirements, cost, required storage life and environmental sustainability
The student examines a range of products that have been preserved using different mechanisms and explains why the mechanisms work.

The student describes a range of products that used a range of preservation mechanisms. 

Categories for preservation mechanisms could include, for example, high temperature, low temperature, reducing water activity, increasing acidity, oxygen control, fermentation, adding preservatives, and packaging. 
The student describes how the preservation mechanism is applied and what factors it addresses to improve product integrity.

The student will select a raw material that is preserved in different ways and give the reasons why this may be related to cost, length of storage, intended use, sustainability, wastage considerations, and ease of use in further manufacturing processes
The student discusses a range of raw materials that have been preserved into products that use different preservation and packing methods for a range of different reasons. The student will compare and contrast them on the basis of the nature of the materials used in the product and their required preservation mechanisms, and user requirements, cost, storage life and environmental sustainability. 

For example, discussing yoghurt as a collective term for many specific food products, yoghurt is available commercially in ready to eat and dried forms.
The typical preservation mechanisms for turning milk into yoghurt include pasteurisation, fermentation to produce acid, removal of oxygen in packaging, then chilled storage. This gives a product that is still alive (it has safe bacteria in it but the preservation mechanisms have controlled the food poisoning and spoilage micro-organisms for a limited time) and has short shelf life and over time the product will start to spoil. Yoghurt requires chilled storage so is not suitable for instance for tramping but rather a ready to eat snack or dessert that is kept cold until consumed. In comparison a yoghurt powder remains shelf stable at ambient temperature until water is added and it is warmed. 
The preservation mechanisms used to preserve yoghurt as powder are dehydration (low water activity), removal of oxygen, and then barrier packaging to prevent the moisture and oxygen entering. Once water is added the water activity goes above 9 and the product is able to ferment. The warmth improves the rate of growth of the bacteria and through this bacterial fermentation the powder is turned into yoghurt that has the same properties as the ready-made product. However in its dry form, it can be kept in the store cupboard with a longer shelf life, it requires less packaging, lower transport costs, and energy consumption is reduced as it does not need to be chilled during transport. This cuts costs in manufacturing and distribution and is seen in the end cost of the product – fresh yoghurt is approximately 80c per 100g and yoghurt made using the powder is 40c per 100g. Sometimes trampers will make yoghurt by mixing up the powder with warm water and leaving this overnight in a vacuum flask to have for breakfast – this suits their requirements as it is not heavy to carry in their pack in the powder form and does not require chilled storage.

The containers for fresh yoghurt are recyclable. 
This description relates to only part of what is required, and is indicative only.




Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.

NZQA Approved
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