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Stage 6 Food Technology – Food manufacture
Summary of key points
Developments in food manufacture have an impact on society and the environment. A knowledge and understanding of food manufacturing processes informs choices and encourages responsible patterns of consumption.
Outcomes
H1.1	explains manufacturing processes and technologies used in the production of food products
H4.2	applies principles of food preservation to extend the life of food and maintain safety.
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Production and processing of food
Unit operations
Specific processes food undergoes during production.
Separation
Passing liquid through a filter to remove solid particles, either physically (sieving thorough mesh, filtration through filter, centrifuge rotating bowel for example salad spinner) or chemically.
Grinding/milling (size reduction)
Reducing materials size (easy to handle, for final product or for a new product).
Mixing
Distributing ingredients through a product batch.
Heating
Increasing temperature of a product, either conduction, heat by direct contact, convection, heat by liquid or gas, or radiation, heated by airborne particles.
Evaporation
Increasing solid content of a product; liquid changed to vapour.
Dehydration
Reducing moisture content of a product.
Cooling
Reducing temperature of a product.
Freezing
Changing water into ice.
Flow process charts
Representation of production process; five basic symbols used individually or in combination (one on top of the other).

 Operation (material is changed in some way)

 Inspection (characteristics examined for example quality)

 Transport (material moved from one place to another)

 Delay (temporary stoppage preventing next process)

 Storage (material or complete product kept in storage).
Quality and quality control of raw materials
Food manufacture is the conversion of raw materials into a final product using physical and chemical processes.
Quality control of raw materials
Raw materials must be free from contaminants and meet specific criteria characteristics for manufacturing (size, colour, moisture content, nutrition).
Raw material specifications
Description of material (moisture content, physical, sensory, chemical, microbiological characteristics)
Sampling method for material (number of samples for quality assurance)
Test for specific characteristics
Action after test (accept if meets criteria, reject if does not meet criteria).
Quality management
Quality assurance – a process of ensuring standards are achieved and maintained.
Quality management – planning and managing to ensure the product meets expectations.
Hazard analysis critical control points (HACCP) - system which identifies hazards within production, and methods for dealing with them.
7 Steps: conduct hazard analysis, identify CCP (critical control points), establish critical limits, monitor CCP’s, corrective actions, verification (assessment), documentation.
Workplace Health and Safety (WHS)
Promoting and maintaining the physical, mental and social wellbeing of workers.
Equipment
Equipment needs to be strong (operate continuously with large quantities), durable (reliable so production is not held up by breakages), hygienic (easily cleaned scratch resistant), and efficient (transport conveyers from one process to another).
Food additives
Substances added to food during processing that are not normally consumed by themselves.
Improve stability and keep quality, restore, or improve taste or appearance, provide foods for dietary needs, extend shelf life.
Acids
Control acidity level. Anti-caking agents ensure free flow. Antioxidants prevent lipids turning rancid (300). Colours restore or improve appearance (100). Emulsifiers prevent oil and water mixtures separating (400). Flavours restore or improve taste (600). Gums improve texture (400). Humectants prevent from drying out. Mineral salt improve physical stability. Minerals replace or add nutritious value. Preservatives retard micro-organism growth (200). Propellants expel food in spray. Stabilisers disperse substances in mixture (400). Sweeteners restore or improve taste (900). Thickener: improve viscosity (1000). Vitamins replace or add nutritious value.
For example. class name → COLOUR (129) ← code number.
Production systems
The ways in which the processing of food production is organised and applied.
Classified as small scale (domestic level operation), large scale (large production line-based operations), manual (physically handling material for example. bakery), automatic (machines carry out repetitive actions from one process to another), computerised (monitoring and controlling production process using microprocessors; known as computer-aided manufacturing).
The type of production system depends on nature of product, scale of production, economic considerations, consumer acceptance.
Preservation
Reasons for preserving food
Promote safety, keep foods acceptable for consumption, retain nutritious value, allow availability all year round, remain economically viable (profit rather than wastage).
It is cheaper to produce large amounts rather than small amounts (economies of scale).
Causes of food deterioration and spoilage
environmental factors (infestation, oxygen, light and water)
enzymatic activity
microbial contamination (mould, yeast and bacteria)
Preservation process
Canning/ bottling
Conventional canning combines control of temperature and exclusion of air with the can filled with the food product and a liquid is added to force air out of the package. The filled cans are then heated to kill microbes. 
Aseptic canning is another method where the can and food product are separately heated then packed. 
Both processes use a retort to heat cans. The can should be concave, indicating the vacuum inside.
Pasteurisation
Involves control of temperature, with a heat treatment process that kills or reduces microbes to an acceptable level, for example, holder process 65˚ Celsius for 30 minutes, UHT (ultra-high temperature) 72˚ Celsius for 15 seconds, HTST (high temperature, short time) 140˚ Celsius for 4 seconds.
Fermentation
Involves control of pH. Occurs when carbohydrates are converted into acids or alcohol, for example, beer brewing or bread production. The sour condition is unfavourable to microbes.
Dehydration (drying)
Involves restriction of moisture via the control of temperature. Any method that decreases water in a food is a form of drying, for example, salting, candying, freeze drying (sublimation/solid to gas). Dried tea and herbs can be made this way.
Chilling/freezing
Involves control of temperature. Chilling slows microbial growth. Freezing (-18˚ Celsius) stops microbes’ growth, for example, frozen vegetables.

Principles behind food preservation
Exclusion of air: by removing air from food, microbes become dormant, for example vacuum packing.
Aerobic – living only in the presence of oxygen.
Anaerobic – living in the absence of oxygen, for example, some microbes do not need oxygen to survive.
Restriction of moisture: removal of water from foods for example, dehydration, evaporation.
Control of pH (chemical preservation)
Dissolving substances in water for example, salt, sugar, that chemically alters the water, for example, smoking, acid adding.
Control of temperature: heating and or cooling of a food.
Causes of food spoilage (MR PEE)
Microbial activity increases, bacteria, fungi (yeasts, moulds).
Prevent damage by pests: rodent activity (mic and rats), infestation of insects such as weevils, ants, flies, cockroaches and crickets.
Physical damage: the state of food is altered in some way for example, bruising of food, denting of can, wilting of food.
Environmental factors: oxygen, light, water.
Enzymatic activity: ripening of fruit and vegetables, and decomposition of meat.
Growth of micro-organisms: pathogenic, causing disease.
Lag phase: micro-organism adjusts to environment. 
Logarithmic (growth) phase: micro-organism cells grow and multiply.
Stationary phase: the number of cells being formed is constant to the number that die.
Death phase: micro-organism dies from poor conditions for example, no food, low temperature.
Condition for growth of micro-organisms: warmth, water, oxygen, suitable pH, food source.
Packaging, storage and distribution
Types of Packaging
Cans: either aluminium or steel. Must use packaging in Australia. Cheap, unbreakable, stackable, recyclable, inert, easy to handle.
Glass: inert, aseptic, odourless, recyclable, easy to open and reseal, heat resistant, non-porous, transparent, comes in variety of shapes, colours, sizes, provides long-term storage.
Paper/cardboard
paper bags for example, flour, paper sacks, bulk flour
moulded fibreboard cartons for example, eggs
paperboard, for example, milk
composite containers, for example, Pringles.
Versatile, cost effective, light weight, recyclable, print over packaging, fragile, inert (grease-proof).
Plastic: either rigid or flexible.
Polyethylene Terephthalate (PET) for example, plastic bottle.
High Density Polyethylene (HDPE) for example, bottle caps.
Cheap, light weight yet strong, flexible, easy to store, resistant to breakage, comes in variety of shapes, colours, sizes.
Aluminium foil/laminations: light weight, heat resistant, usually combined with other packaging in lamination.
Combination packages: consists of two or more separate packaging materials that function independently of each other, for example, cereal packaged in HDPE bag to protect against humidity and oxidation, and paperboard box to protect product.
Primary packaging in which food is sold to consumers.
Secondary, multiple primary packs, for example, juice packs.
Tertiary, secure multiples of secondary packaging for bulk handling and distribution.
Functions of packaging (PPCIC)
Protects the product from physical and mechanical damage (vertical/horizontal impact (where force comes from), compression).
Preserves, hampering the spoilage of food products by preventing moisture, loss of moisture, contamination of micro-organisms, allows to breath for example, fruit, preventing rancidity, prevents light sensitive products from UV light.
Contains, put in some sort of container for easy storage and distribution.
Informs, contact between consumer and manufacturer (identify the product and brand, display quantity and price, explain features, provides direction for use, provide health and consumer protection information for example, use-by-date, nutritional information).
Convenience, save effort in preparation for example, whipped cream in can, use directly from package. Microwaveable packaging and use anywhere packaging for example, ring pull can.
Choosing packaging
Inert – non-reactive chemical or biological properties.
Considerations must be given when determining the best package for the job. Characteristics of food, cause of spoilage or quality loss, shelf-life requirements, intended usage, company image, cost, production facilities, legal requirements, ethical consideration, consumer wants.
Storage and distribution
Storage being the holding of goods; taking place after material arrives to factory, when product is held during manufacturing process, after product has been packaged for distribution. 
Storage environments: cold storage (0–5˚ Celsius), freezer storage (-18–-30˚ Celsius), dry storage (24˚ Celsius).
Handling – transport and packaging of goods.
Distribution – movement of goods once the product has undergone processes; from manufacturer to consumer, through wholesalers and/or retailers.
Development in packaging
Developments in packaging can be linked to increases in technology, availability of food year-round, urbanisation, affluence, environmental issues, age of population, demand for tamperproof packaging, legislation on food labelling.
Cans: ring pull lids, altered shapes for storage and handling, plastic cans.
Active packaging: use of materials designed to interact with air in package, creating an atmosphere that results in food products lasting longer. Either sachets or films to add or remove gasses to package headspace.
Modified Atmosphere Packaging (MAP): Airspace around food is altered so ideal mix of gasses maximise shelf life of food. Either gas flushing (add gas) or vacuum packing/ cryovacing (remove air).
Sous vide: process where food is “under vacuum”; cooked in airtight bag.
Packaging innovations
Biodegradable packaging made from substances that will decay relatively quickly, for example, bioplastic trays from wheat starch.
 Intelligent packaging
Packaging able to respond to changing conditions, for example, smart labelling that changes as fruit ripens from changing gas.
[bookmark: _GoBack]Packaging providing greater convenience. Innovative designs for convenience including self-heating, self-chilling, easy opening, flexibility, strength.
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