COUNCIL REGULATION (EC) No 510/2006 

APPLICATION TO REGISTER: 

“SOUTH WEST BEEF”

PGI (() PDO ( )

National file No:

1.
RESPONSIBLE DEPARTMENT IN THE MEMBER STATE: UNITED KINGDOM

Name: 
Department for Environment, Food and Rural Affairs

Address: 
Regional and Local Food Team - Food and Farming Group


Area 8E 9 Millbank


C/o Nobel House


17 Smith Square


London SW1P 3JR


United Kingdom

Tel: 
+44 207 238 6075

Fax: 
+44 207 238 5728

Email: 
protectedfoodnames@defra.gsi.gov.uk
2.
GROUP

Name:
Meat South West

Address
PO Box 16


North Tawton


Devon EX20 2HG

Tel:
+44 1837 880443

Fax: 
+44 1837 880443

Email:
info@meatsouthwest.co.uk
Website:
www.meatsouthwest.co.uk

Contact:
Helen Ashcroft

Composition:
Producers/processors 

3.
TYPE OF PRODUCT

Fresh Meat - Class 1.1

4.
SPECIFICATION 


(Summary of requirements under Article 4 (2) of Regulation (EC) No 510/2006)

4.1
Name:


South West Beef

4.2
Description
South West Beef is the name applied to carcases, sides or cuts of beef meeting the following requirements derived from cattle born and raised in the South West region of England and slaughtered in abattoirs approved in accordance with Meat South West (MSW) or equivalent standards. All livestock is reared in line with agreed, high standards of husbandry and welfare, providing assurance of its safety.
The exceptional eating quality of South West Beef is due to the defined production process including a grass/forage-based diet, specified carcase parameters and post-slaughter maturation.

The specific diet improves the chemical composition and organoleptic qualities of the meat. This is more consistently tender, giving an excellent eating experience.  The natural marbling of the meat with intra-muscular fatty tissues adds flavour and succulence. The colour of the fat can be from white to yellow, but the specific diet encourages a cream colour. The meat colour varies from pink to dark red, with the maturation resulting in the meat being darker red. 

The carcase classification specification (based on the EUROP system), to ensure optimum eating quality, is:

· Carcases classified as conformation O+ or better, with a fatness of 2 to 4L, and
· for R conformation or better, fatness class 4H is also permitted. 
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Research carried out by the Meat and Livestock Commission showed that this specification optimises eating quality.

The scope of the scheme includes beef produced under organic systems, with regional provenance and marketed under breed-specific declarations, so long as the criteria contained in this specification are met.

After slaughter South West Beef is marketed to the trade in a number of forms as follows:

· Whole carcase, excluding inedible offal, hide, head and feet;

· Whole side: half of the carcase, split lengthwise;

· Hindquarter/forequarter: the whole side split between the 10th/11th ribs from the anterior (or otherwise similarly by arrangement);

· Primal cuts: produced by dividing carcases/sides into smaller, recognised parts (to satisfy customer preferences). These cuts may be presented bone-in or boneless and in protective packaging.

South West Beef may be sold fresh (refrigerated) or frozen.
4.3
Geographical area:

The geographical area consists of the six counties of Cornwall, Devon, Dorset, Gloucestershire, Somerset and Wiltshire, which together make up the South West region of England. 

4.4 
Proof of Origin

The supply chain is assured at all stages and verified to EN45001 standard by independent inspectorates, see 4.7 below, applying specifications set by bodies that are also independent of Meat South West, which specifications have been augmented by specific requirements applicable to South West Beef to ensure the link between the qualities of the product and its origin. Operators throughout the supply chain are subject to verification of their activities within the production and supply of South West Beef to ensure that they comply with the specification and that the provenance and qualities of the beef are guaranteed.

Production and inspection satisfies the standards recognised by the independent organisation, Assured Food Standards (AFS), which in the case of beef are set by the independent body, Assured British Meat (ABM). They apply from the farm to the markets, hauliers, abattoirs and processing facilities to ensure traceability, authenticity and quality of product. Meat South West will recognise any scheme providing a similar level of assurance to ensure that appropriate standards are being met including notably guarantees of compliance with the production standards and the link to origin required by this specification.
ABM’s mission statement is “To maintain and develop credible Standards within the red meat industry covering food safety, animal welfare and environmental protection and to promote integrated beef and lamb assurance to provide consumers and retailers with confidence about product safety”. The farms under these schemes are inspected by independent inspectors with a defined inspection protocol. ABM operates in the beef sector by:

· Setting beef assurance standards throughout the whole chain (farm, transport, markets and abattoirs) 

· Licensing those standards to various Certification Bodies (who inspect and certify against them) and ensuring consistent delivery of assurance across all providers 

· Maintaining a central database of all procedures and businesses certified against the ABM standards 

· Promoting the benefits of assurance to both producers and businesses within the beef supply chain and to external bodies 

· Encouraging producers and businesses to participate in assurance by applying to a Certification Body 

· Working with AFS and EBLEX Ltd (a sector company of the Agriculture and Horticulture Development Board) to develop a commonly accepted set of standards 

· Dealing with general enquiries relating to beef assurance 

AFS operates broadly across the food production and supply industry, including in relation to beef. It is an independent organisation set up to manage, develop and promote a consumer-facing mark (label/logo) trusted by the public, which provides assurance that food is safe, of good quality and affordable. It is an independent non-profit organisation, ensuring that it can operate objectively in the interest of the consumer, without undue influence from any organisation or link in the chain.

· It sets/recognises assurance standards that apply to various product sectors and to different links in the food supply chain.

· It manages the certification bodies that police those standards.

· It defines the usage conditions for the consumer-facing mark, i.e. it licenses the processors and packers who display it on their packs, and ultimately ensure that the mark is only seen on food that is worthy of it and properly authorised to carry it.

· It is committed to working with the entire supply chain to harmonise and strengthen the standards under a single mark.

· It is run by an independent Chairman and a Board of Directors including prominent academics and professionals representing consumers, the food production and supply chain, veterinary science, animal welfare, official control bodies and the environment. 

For simplicity, the term ‘MSW-approved’ is used to indicate any scheme consisting of or equivalent to the AFS/ABM schemes that is recognised by Meat South West for the purposes of the production and supply of South West Beef.

The labelling of South West Beef complies with the Community Beef Labelling Regulations. Its specific provenance is assured and identified throughout the entire supply chain from birth through to slaughter, processing and delivering the final product.

All cattle are tagged with two tags, which are individual to the animal. Additionally, each animal has a unique passport, which shows all movements and other information relating to that individual, as required by the Cattle Identification (Amendment) Regulations 1998 (Statutory Instrument 1998 No 2969). Those details, including all movements, are recorded by the government’s British Cattle Movement Service (BCMS). Thus anyone, including an auditor, is readily able to check the history of every animal, including confirming its birth and rearing entirely within the South West of England.

All of the cattle from which South West Beef is derived are born and reared in the South West region of England, the specified geographical area. The majority of them are also slaughtered in that region. However, because of a shortage of regional abattoir capacity, animals from which South West Beef is to be obtained may also be slaughtered outside the region in approved abattoirs. 

The farm where the cattle are born and reared must be accredited and inspected under a MSW-approved scheme as must any livestock market, haulier and abattoir involved in the production of South West Beef. The MSW-approved standards control operations on the farm, in transport, at slaughter and in further processing and supply. Animals must be transported in compliance with the Welfare of Animals (Transport) Order 2006. At the point of slaughter the haulier will be inspected to ensure they are properly accredited. A certificate must be displayed in the vehicle indicating compliance with the MSW-approved standards. Livestock farmers must document all movements of livestock, including details of the haulier used. This information is provided to BCMS and can be seen on www.bcms.org.uk. Within the assurance inspection the movement books will be checked and these are also checked by the Rural Payment Agency and Trading Standards on a regular basis to ensure the legal requirements are met. This system ensures that the origin of the cattle is guaranteed from birth to the abattoir.

Once slaughtered the identification of the meat from the animal as South West Beef is maintained until it leaves the premises. Should that identification be lost or compromised, at this or any later stage, the meat is no longer eligible to be labelled or sold as South West Beef. The system requires the carcase and the cuts of the carcase to be fully traceable within the premises, in terms of the ear tag number, classification, weight, kill date, slaughter batch number and slaughter number within that batch, as well as carrying the abattoir identification code and the information required to fulfil the requirements of the Beef Labelling Regulations (reference number or code, country of origin, slaughtering and processing details). This information provides a link to the origin of the meat, guaranteeing its origin in the South West region of England.

Once the carcase/side has been chilled, it may be broken down into primals, which may be vacuum-packed, in the abattoir premises or in separate cutting plants to which the labelled carcase/side has been taken in refrigerated vehicles. The carcase/side/primal is then matured, each being marked with individual labels clearly showing the batch number. After maturation the meat is either sold in this form or further broken down into cuts and sold pre-packed.

In all cases, the meat is clearly labelled as South West Beef, and the slaughter batch can be traced through the Beef Labelling traceability system. Additional information, eg the individual animal’s ear tag number, may be displayed voluntarily on the final pack label in accordance with the Beef Labelling Regulations, providing enhanced traceability to the individual level. The plants record and keep details of all individual carcases within the batch. The origin and identity of the beef as South West Beef is thus guaranteed at the point of delivery to a wholesaler, and thereafter to the consumer via retail or food service operators.
 4.5
Method of production
1)
On the Farm
The cattle must be born and raised entirely on farms within the South West region of England. They are fed on a predominately grass-based diet with locally sourced supplemental feed when necessary. This feeding system is universally used in the production of the cattle from which South West Beef is obtained.

They are finished, for a minimum of 60 days. The majority of stock start to finish naturally themselves – the age or weight varies as there are tremendous breed differences, but a finishing weight between 200 and 500 kg dead weight is ideal. The farmer or processor determines when the animal is deemed fit for slaughter by either visual or physical assessment. The animal is assessed on conformation and fat level and when the farmer believes this to be at the optimum the animal is slaughtered.

An intensive feeding system is not used and animals are not fed on waste products.

· The livestock are out to grass during the summer.

· During the winter months some stock are out-wintered on silage or hay, or other types of forage such as fodder beet or kale. Many animals, due to the high rainfall and soil structure in some areas, are housed and fed mainly on silage or hay.

· Animals, when finishing or at weaning, may be fed supplement feed, in which case, the details of the ingredients and purchase are recorded by the farmer and checked by the assurance inspectors. The time the animal is supplemented is determined taking into account factors such as animal welfare and marketing. 

2)
From Farm to Abattoir
Once the animals have been selected and are ready for slaughter they are transported to the abattoir directly or via MSW-approved livestock auction markets, by the farmer or a hired haulier in a trailer or lorry. All hauliers will operate under an MSW-approved assurance scheme. Farmers who deliver their own stock will adhere to the MSW-approved standards within their farm assurance scheme. This is in order to keep the cattle clean and free from stress and injury. 

3.
At the Abattoir
Predominantly animals will be slaughtered in the South West region but producers can use MSW approved, or their equivalent, abattoirs outside of the region. All abattoirs follow a clear protocol within the MSW-approved scheme stating how stock are to be treated and how the carcases are to be treated. 

Only carcases that are classified in accordance with the EUROP classification scheme (or equivalent) as O+ and above, and of fat levels 2 to 4L and for R confirmation or above 4H fat class, will be used for the production of South West Beef. The slaughter number, date of slaughter, classification details and cold carcase weight will be recorded and attached on a label to the carcase to ensure traceability. 
The meat will receive a minimum of 10 days conditioning at 1°C, a process known as maturation. During maturation the natural enzymes within the meat break down the connective tissues and thus improve the tenderness and eating quality of the meat. Maturation can extend to 28 days. These periods may be reduced by the application of high voltage or low voltage electrical stimulation as these reduce the risk of cold shortening, or hip suspension, which improves the tenderness of the meat. Records are kept to show temperatures, processes and times to ensure the carcases are cooled and matured correctly. South West Beef benefits from optimum conditioning procedures in terms of temperature and length of time of conditioning, ensuring the flavour and texture are also optimised. This strengthens the effect of the organoleptic and other qualities linked to the production of the cattle in the South West of England.

4. At Cutting Plants
Traceability at batch level will be maintained through the cutting plant.

The beef is normally presented to the cutting room as either a whole carcase or side or as quarters, cut usually between the 10th and 11th ribs. The batch system is retained throughout the cutting room. Within the cutting room the beef is divided into smaller cuts to suit the market requirements, and can be bone-in or boneless. The cutting facilities may not adjoin the slaughtering facilities, in which case the meat is transported hygienically to the cutting premises, identification as South West Beef being maintained. All carcases are broken down into at least primals for retailing. All meat is transported in refrigerated vehicles.

5. At point of sale

Consumers purchase beef in a range of traditional cuts prepared to meet their individual requirements. South West Beef can be sold either in frozen or fresh form, either pre-packed or in service counters. The meat is described by either traditional cut names or by cooking methods.

South West Beef may be used as the name of beef or of the beef ingredient of a beef product at retail or in food service provided that all the beef so named is South West Beef and the term is not used and the product is not advertised, labelled or presented inaccurately or misleadingly. 

4.6 
Link

The South West is the largest, most agricultural region in England. Its environment is one of the richest in the UK. Its farms produce an estimated 24% of beef in England and it is this, together with its 21% share of sheep production, which has helped shape and maintain the landscape and heritage of the region. The high density of livestock has encouraged the development of a large meat processing sector which creates much-needed employment opportunities in the region. Meat South West estimates the total contribution of the red meat sector to the South West economy at £3 billion per annum and 28,000 jobs. The continuation of livestock production is essential if the region’s environment and heritage are to be protected. Indeed it is that special environment that is the basis for the characteristics that are inherently developed in South West Beef as a consequence of the source animals being raised in the region.

The South West’s combination of warm and mild temperatures, well-distributed rainfall through the year, and deep moisture-retentive soils means the grass and forage crops can be made and grazed for almost all the year. Grass grows in much of the region for over 300 days of the year. This year-round production is the norm in the South West and explains why livestock production predominates. In addition, over 25% of South West grassland is situated either in National Parks or Areas of Natural Beauty (AONB) and the region has over 57% of the UK’s flower-rich meadows. Research undertaken by Bristol University shows that beef flavour is deeper and more liked on grass than concentrate feeding.
The South West of England, as a result of its climate, topography, geology and the consequent lushness of grass production, imparts particular qualities to cattle reared in the region, and thence to the meat from those animals. A high proportion of its farmed area is grass, which is ideally suited to cattle production and can also be used in supplementary feed. As a result, cattle produced in the South West have a greater access to grass and grass products than those in most other parts of Britain or elsewhere in the Community. Grass, whether fresh or conserved, is a source of α-linolenic acid, which is converted in the animal to long chain n-3 (omega-3) polyunsaturated fatty acids (PUFA), valuable nutrients in the human diet. Grass also contains vitamin E and both n-3 fatty acids and vitamin E are at higher concentrations in grass-fed beef. These nutrients also affect the taste of the meat. There is therefore a strong and objective scientific case that beef produced and processed in the South West of England has qualities that are inherently linked to that geographical area, because of the greater availability of and reliance on grass in the diet, leading to higher concentrations of n-3 PUFA and vitamin E in the meat.

The South West of England is properly describable as a grassland peninsula. The distinction between grassland and arable farming has developed partly as the result of the different soil type. The South West has a high proportion of gley and brown soils which support grass growth but are not ideally suited to arable farming. Arable growing areas have a higher proportion of clay and sandy soils, more easily drained. Further, the South West of England has the highest average temperature and the highest minimum and maximum temperatures in the UK. Its rainfall is higher than the UK average and it has the most sunshine. 

Grass growth is affected by soil type, temperature, rainfall and sunshine. A further important factor is topography ie altitude, with grass growth declining as altitude increases. The more favourable climate in the South West, increases the number of grass-growing days in comparison with other regions. Grass grows for more than 220 days of the year in all parts of the South West which is not true of any other part of Britain, with parts achieving over 300 days of grass growth. There is a high reliance on fresh grass and conserved grass in the South West. This produces a characteristic effect on meat quality and the nutritional value of beef in terms of fatty acid composition, vitamin E content and sensory quality. Scientific experiments have clearly demonstrated these effects.

They showed a difference in fatty acid composition between steers produced on a grain-based (concentrate) diet and on a grass-based diet. Those fed grass silage had higher levels of fat in muscle and the fatty acid profile was quite different. Linoleic acid and its product (arachidonic acid), both n-6 (omega-6) fatty acids, were higher in muscle of the steers fed concentrate; and linolenic acid and its products EPA and DHA, all n-3 (omega-3) fatty acids, were higher in muscle of the steers fed grass silage. The ratio of all n-6 fatty acids to all n-3 fatty acids was 9 times higher in the animals fed concentrate. The recommended ratio for the human diet is 4 or below and the grass-fed beef was more acceptable in nutritional terms.

Thus, grass and grass forage diets demonstrably produce a distinctive fatty acid profile in muscle that distinguishes them from concentrate diets. Values of >1.0% linolenic acid, > 0.5% EPA and > 0.1% DHA are said to be descriptive of grass-reared beef. This effect benefits South West Beef. Vitamin E found naturally in grass is incorporated into muscle and fat tissue in cattle. Steers fed grass silage had at least double the concentration of vitamin E in muscle than those fed concentrate. This caused the meat to retain its bright red colour for 2 extra days during retail display. 

British studies concluded that the taste of beef is better in grass-finished cattle than grain-fed cattle. The score for beef flavour was higher with grass than concentrate. The score for abnormal flavour was highest for concentrate.

The independent report
 commissioned by Meat South West from which the above conclusions were extracted (see Appendix) shows the special characteristics to be high concentrations of n-3 fatty acids and vitamin E.

· 
Linolenic acid > 1.0% loin muscle fatty acids in beef

· 
EPA > 0.5% loin muscle fatty acids in beef

· 
DHA > 0.1% loin muscle fatty acids in beef

· 
Vitamin E > 3.5 µg/g loin muscle in beef

These values are achieved in beef from cattle which are born, reared and finished in the South West of England where animals have access to fresh grass for longer than in other regions because of the warm wet climate and where production systems are based on extensive production from grass. Climate changes in the future are likely to favour grass farming in the South West even more than at present.

The report concludes that these scientific points should be added to a common perception in Britain that the South West of England produces high quality beef because of its green image linked to the grassland landscape.

Historically the most common cattle breeds in the region have been South Devon and Ruby Red. However many native and continental breeds are also well suited to the region’s landscape and perform well on the region’s grasses. South West Beef can therefore be produced from any breed of cattle.

The diversity of landscapes allows a stratified livestock industry to exist within the region’s boundaries. The upland areas of Exmoor, Dartmoor and Bodmin Moor provide the breeding grounds and summer grazing for traditional beef herds, and the lowland grasslands and coastal regions, where grass continues to grow for most of the year, provides ideal finishing pastures.
History of Meat Production in the Region

Historically the South West of England has been a pastoral region, important as a supplier of meat to London and other large conurbations, and also to ships calling at important South West ports such as Plymouth and Bristol. The Crown victuallers in Elizabeth I’s reign regarded Somerset as “the producer of beef and mutton for the larder”, and Charles Vancouver writing in 1808 talks of “…the district of North Devon, so justly celebrated for its breed of cattle…” and goes on to state, that “…the usual practice in this district, is to sell the steers, at four or five years old to the graziers in the county of Somerset, who feed them for a supply to the Bath, Bristol and London markets”. And in 1742 Daniel Defoe, commenting on North-West Devon writes “… here are bred those fine Oxen, in great numbers, which by the drovers of Somersetshire and thereabouts are brought up…fattened fit for Smithfield Market, wither they drive them…”.
Appreciation of the value of cattle from the South West of England goes back even further. There are reports of exports of local cattle to Ireland before 1580. In 1620, South West beef spread across the Atlantic when the Pilgrim Fathers took red cattle from the region with them to North America, and they were sufficiently pleased that more such cattle were imported to the Americas in 1627.

One South West cattle breed, the Devon, had such a reputation that it was the second most numerous breed in Britain by the second half of the nineteenth century. 

Such appreciation of the importance of beef from the South West of England remains as true today in relation to South West Beef. A number of major retailers recognise the quality of the beef from the region and the positive association consumers make with the patchwork of small fields with grazing livestock in the labelling they apply to the beef they sell. Similarly, many small retailers, restaurateurs and other catering businesses label their beef as South West Beef, and will benefit from being able to apply the ‘PGI Seal’ to the beef they supply.

4.7 
Inspection Bodies

The following bodies are currently recognised for the purpose of verifying compliance with the specification:

1. NSF-CMi Certification Ltd,

Long Hanborough, 

Oxford GB-OX29 8SG

Tel:
+44 1993 885610

Fax:
+44 1993 885611

Email:
jackie.cleaton@cmicertification.com

2. SAI Global Limited, 

Winterhill House, 

Snowdon Drive, 

Milton Keynes, GB-MK6 1AX

Tel:
+44 1908 844156

Fax:
+44 1908 609825

Email:
info@efsis.com

3. Product Authentication International 

(a trading name of Product Authentication Inspectorate Limited),

The Hamlet, 

Hornbeam Park, 

Harrogate, 

North Yorkshire GB-HG2 8RE 8RE

Tel:
+44 8452 265401

Fax:
+44 1423 878870

Email
enquiries@thepaigroup.com

These inspection bodies conform to the principles of the EN 45011 
standard.
4.8
Labelling:

The labelling of South West Beef will comply with all food labelling requirements including the provisions of the Community Beef Labelling Regulations.

The labelling will include the name ‘South West Beef’. 

APPENDIX
Review of scientific evidence to support the applications for PGI status for South West Beef and Lamb

Professor J D Wood

 Department of Clinical Veterinary Science, University of Bristol, Bristol

 BS40 5DU, UK

Introduction

The South West of England has a high proportion of its farmed area as grass and has a climate and topography ideally suited to grass growth and utilisation in animal feeds. As a result, beef cattle and sheep produced in the South West have a greater access to grass and grass products than those in other parts of Britain. Grass, whether fresh or conserved, is a source of α-linolenic acid, which is converted in the animal to long chain n-3 (omega-3) polyunsaturated fatty acids (PUFA), valuable nutrients in the human diet. Grass also contains vitamin E and both n-3 fatty acids and vitamin E are at higher concentrations in grass-fed beef and lamb. These nutrients also affect the taste of meat. The case for distinctive beef and lamb produced and processed in the South West of England is therefore based on greater reliance of grass in the diet and higher concentrations of n-3 PUFA and vitamin E in meat. This review presents the scientific evidence for these claims.

The South West of England – the grassland peninsula

The figures in Table 1, taken from the Defra website, show that the 6 counties of the South West of England make up 20% of the farmed area of England but have 30% of the grassland area. Only 12% of the farmed area is used for cereal production, showing the dominance of grassland farming in the region. The region has 20% of the national sheep flock and 32% of the cattle. This distinction between grassland and arable farming has developed partly as the result of the different soil types in the UK regions. The South West has a high proportion of gley and brown soils which support grass growth but are not ideally suited to arable farming. The arable growing areas in the eastern counties have a higher proportion of clay and sandy soils, more easily drained and suitable for arable farming (Hopkins, 2008).

Table 1. Farming patterns in South West counties in comparison with rest of England.

	
	South West as % of total

	Farmed area
	20.1

	Temporary grass
	32.2

	Permanent grass
	28.3

	Cereals
	12.3

	Sheep
	20.5

	Cattle
	32.2


The trend towards organic production of meat has been particularly marked in the South West (Table 2). Organic production standards demand a high access to grass and grass products and a low reliance on grain-based concentrates which are seen as components of intensive production systems. In 2007, the South West had 47% of the organic livestock holdings in England and 31% of those in UK. These holdings made up 41% of the English land area. 

Table 2. Organic livestock production – numbers of producers and land use.

	Region
	Livestock Producers
	Land Use
	Land Use

	
	Organic + In-conversion
	Fully organic
	In- conversion

	
	(number)
	(thousand Ha)
	(thousand Ha)

	
	
	
	

	North East
	46
	22.6
	6.9

	North West
	104
	19.4
	1.8

	Yorks & Humberside
	82
	9.0
	3.4

	East Midlands
	121
	12.5
	2.1

	West Midlands
	174
	26.3
	4.0

	Eastern
	91
	10.8
	3.6

	South West
	706
	93.4
	31.6

	South East & London
	179
	35.8
	13.2

	
	
	
	

	England
	1503
	229.9
	66.5

	Wales
	493
	63.5
	15.4

	Scotland
	285
	200.1
	35.2

	UK
	2281
	498.6
	121.1

	
	
	
	


Source:OASIS

https://statistics.defra.gov.uk/esg/publications/auk/2007

Climate and topography in South West supports grass production

The figures for air temperature, rainfall and sunshine for the 3 countries of the UK and the South West of England are in Table 3. The South West has the highest average temperature and the highest minimum and maximum temperatures. Rainfall in the South West is higher than the UK average but not as high as Wales and Scotland. The South West of England has the most sunshine. 

Table 3. Mean air temperature, rainfall and sunshine in UK

	Region
	Temperature
	Rainfall
	Sunshine

	
	Mean °C   (min-max)
	(mm)
	(hrs)

	England
	10.4         (6.5-14.3)
	934
	1590

	Wales
	9.9           (6.4-13.4)
	1485
	1496

	Scotland
	8.2           (4.9-11.6)
	1575
	1228

	UK
	9.6           (6.0-13.3)
	1197
	1451

	
	
	
	

	South West
	10.6         (6.9-15.1)
	1317
	1613


Source: www.metoffice.gov.uk

Grass growth is affected by soil type, temperature, rainfall and sunshine. A further important factor is topography ie altitude, with grass growth declining as altitude increases (Frame, 1992). The land in the South West is low lying, especially in comparison with Wales and Scotland and this, together with the more favourable climate, increases the number of grass growing days in the South West in comparison with other regions. Grass grows for more than 220 days of the year in all parts of the South West which is not true of any other part of Britain, with parts of the extreme South West achieving over 300 days of grass growth (Figure 1). Whilst Wales has a not dissimilar climate to the South West of England, the number of grass growing days in the central region is reduced because of the greater altitude. It is expected that the wetter Summers and milder Winters associated with climate change in the future will be favourable to grass growth in the South West and increase its dominance as a grass growing region (Hopkins, 2008).

[image: image1.emf]
Effects of grass diets on meat quality

An important component of the application for PGI status is the high reliance on fresh grass and conserved grass in the South West. This produces a characteristic effect on meat quality and the nutritional value of beef and lamb in terms of fatty acid composition, vitamin E content and sensory quality.

Effects of diet on the fatty acid composition of meat
A study published in 2008 showed the difference in fatty acid composition between steers produced either on a grain-based (concentrate) diet or on a grass-based diet. The grass diet consisted of grass silage, produced from a typical perennial ryegrass pasture. Steers of 2 breeds, Holstein Friesian or Aberdeen Angus cross, were reared from 6 months to either 14, 19 or 24 months of age. They were slaughtered at the University of Bristol abattoir where loin muscles were removed for analysis. The results for muscle fatty acid composition for the 14 and 19 month groups (averages of both breeds) are in Table 4. The steers fed grass silage had higher levels of fat in muscle at both ages. The fatty acid profile was quite different between the diets. Linoleic acid and its product (arachidonic acid), both n-6 (omega-6) fatty acids, were higher in muscle of the steers fed concentrate; and linolenic acid and its products EPA and DHA, all n-3 (omega-3) fatty acids, were higher in muscle of the steers fed grass silage. These results were obvious at 14 months which shows that the effects of the grass diet are achieved quickly. At both ages, the ratio of all n-6 fatty acids to all n-3 fatty acids was 9 times higher in the animals fed concentrate. The recommended ratio for the human diet is 4.0 or below so the grass-fed beef was more acceptable in nutritional terms. 

Table 4. Muscle fatty acid composition (%) in steers (16 per group) given a concentrate or grass silage diet and slaughtered at 14 or 19 months of age. Warren et al (2008a)

	
	14 months
	19 months

	
	Conc
	Grass
	SED
	Conc
	Grass
	SED

	18:0 stearic
	14.4
	13.4
	0.55 NS
	13.5
	11.9
	0.42 ***

	18:1 oleic
	29.5
	34.9
	0.73 ***
	31.9
	36.4
	0.68 ***

	18:2n-6 linoleic
	8.9
	2.5
	0.43 ***
	7.3
	1.7
	0.40 ***

	18:3n-3 linolenic
	0.43
	1.28
	0.06 ***
	0.27
	0.94
	0.06 ***

	CLA†
	0.46
	0.24
	0.03 ***
	0.48
	0.22
	0.01 ***

	20:4n-6 arachidonic
	3.30
	1.34
	0.21 ***
	2.45
	0.74
	0.15 ***

	20:5n-3 EPA
	0.27
	0.72
	0.06 ***
	0.09
	0.47
	0.054 ***

	22:6n-3 DHA
	0.08
	0.21
	0.02 ***
	0.02
	0.15
	0.02 ***

	n-6/n-3
	9.2
	1.3
	
	14.7
	1.2
	

	Total fatty acids (mg/100g)
	1671
	2566
	184.8 ***
	2924
	5249
	517.0 ***


†Conjugated linoleic acid

More recent, unpublished results for the muscle fatty acid composition of beef cattle fed concentrate or grass diets are in Table 5. Charolais cross steers were fed a concentrate diet or a diet consisting of grazed grass in the Summer and grass silage in the Winter. The results are similar to those in Table 4, showing that conserved grass and a combination of grazed and conserved grass produce similar results. A surprising finding in Table 4 was that CLA was higher in steers fed concentrates than those fed grass silage. This result was due to the high linoleic acid content of the diet used in the first trial, coming from ‘full fat soya’. The results in Table 5, showing slightly more CLA after grass feeding, are more typical of other published work (eg French et al, 2000). 

Table 5. Muscle fatty acid composition (%) in steers given a concentrate or fresh grass/grass silage diet (10 per group). Bristol University (unpublished).

	
	Conc
	Grass/grass silage
	Pooled SEM

	18:0 stearic
	12.3
	12.4
	0.39 NS

	18:1 oleic
	33.8
	36.8
	0.57 ***

	18:2n-6 linoleic
	3.3
	1.8
	0.18 ***

	18:3n-3 linolenic
	0.30
	0.93
	0.05 ***

	CLA†
	0.29
	0.35
	     0.01 *

	20:4n-6 arachidonic
	1.43
	1.03
	0.10 ***

	20:5n-3 EPA
	0.14
	0.52
	0.025 ***

	22:6n-3 DHA
	0.03
	0.12
	0.005 ***

	n-6/n-3
	7.1
	1.3
	

	Total fatty acids (mg/100g)
	3925
	3522
	371.3 NS


†Conjugated linoleic acid

From these data and other research conducted at Bristol (eg Enser et al, 1998), we conclude that grass and grass forage diets produce a distinctive fatty acid profile in muscle that distinguishes them from concentrate diets. Values of >1.0% linolenic acid, > 0.5% EPA and > 0.1% DHA are descriptive of grass-reared beef. Based on the work of French et al (2000) using different ratios of grass to concentrates, it can be concluded that more than 60% grass in the dry matter is required to achieve these values. These results have led to the conclusion that a ‘predominantly grass – based diet’ is defined as 60-70% grass in the dry matter.

Table 6. Muscle fatty acid composition (%) in 40 ram lambs reared on a concentrate diet or grazed on grass. Fisher et al (2000). 

	
	Conc
	Grass
	SED

	18:0 stearic
	12.3
	14.3
	0.37 ***

	18:1 oleic
	36.7
	31.7
	0.77 ***

	18:2n-6 linoleic
	9.7
	6.8
	0.58 ***

	18:3n-3 linolenic
	0.7
	2.3
	0.14 ***

	20:4n-6 arachidonic
	3.3
	2.6
	0.25 ***

	20:5n-3 EPA
	0.4
	1.3
	0.10 ***

	22:6n-3 DHA
	0.3
	0.6
	0.05 ***

	n-6/n-3
	6.0
	1.6
	

	Total fatty acids (mg/100g)
	1963
	1853
	157.4 NS


Studies with sheep have shown that even higher concentrations of n-3 fatty acids are found after grass feeding than is the case in beef. Results of Fisher et al (2000) are in Table 6. Suffolk cross lambs were either grazed on fresh grass or fed a concentrate diet after weaning. They were slaughtered at the University of Bristol abattoir and loin samples removed as in the beef studies. The same differences in n-6 and n-3 fatty acids between diets were observed as in beef but the values for n-3 fatty acids were higher. Similar results were found by Enser et al (1998). We conclude that values of > 1.5% linolenic acid, >0.8% EPA and > 0.3% DHA are descriptive of grass reared lamb. 

Effects of diet on the vitamin E content of meat

Vitamin E is found naturally in grass and is incorporated into muscle and fat tissue in cattle and sheep after passing through the rumen. Values found after consuming different diets in steers are shown in Table 7. The steers in the study of Warren et al (2008b) were fed grass silage or a concentrate diet from 6 to either 14 or 19 months of age. Those fed grass silage had at least double the concentration of vitamin E in muscle than those fed concentrate, at all the 3 slaughter points. This caused the meat to retain its bright red colour for 2 extra days during retail display. The value seen in the grass silage – fed steers was around the minimum level needed for good colour retention in meat found by Arnold et al (1993) ie 3.0 – 3.5 µg/g. In the concentrate – fed steers values were much lower. A similar result was found in the second study described in Table 7. In this case, the grass – fed steers had grazed on fresh grass before slaughter, which produces higher concentrations of vitamin E than silage. Table 8 shows vitamin E concentrations in 5 groups of steers fed fresh grazed grass up to slaughter on different pastures and 1 group fed a concentrate diet. The very high values for vitamin E in muscle from the grazed cattle are again due to the consumption of fresh grass with its high natural level of vitamin E. From these results we conclude that vitamin E concentration in loin muscle indicates the diet consumed, with values >3-4 µg/g typical of grass – fed beef.

Table 7. Muscle vitamin E concentrations (µg/g) in steers of slaughter weight given grass silage, fresh grass or concentrate diets (8 – 10 animals per group)

	
	Conc
	Grass
	

	Warren et al (2008b)             14 months
	1.3
	3.4
	***

	                                              19 months
	1.4
	3.2
	***

	University of Bristol†            Beef Shorthorn
	2.4
	5.5
	***

	                                              Charolais cross
	2.5
	5.0
	***


†Unpublished

Table 8. Muscle vitamin E concentrations (µg/g) in groups of traditional beef breed steers reared on different grazing pastures up to slaughter.

	
	Vitamin E 

	Longhorn, Chalk, Wilts
	5.68

	Trad. Hereford, Chalk, Wilts
	6.32

	Belted Galloway, Limestone, N. Yorks
	5.55

	Beef Shorthorn, Limestone, N. Yorks
	6.12

	Beef Shorthorn, Langford, Somerset
	6.16

	Beef Shorthorn, Concentrates, Aberystwyth
	2.36


Unpublished results, University of Bristol

The same distinction between grass – fed and concentrate - fed animals in relation to vitamin E occurs in sheep, although the difference is greater than in cattle. Demirel et al (2004) found very low values, less than 1.0 µg/g, in sheep fed concentrate diets. This is well below the level required for a long shelf life. In contrast, Whittington et al (2006) reported values all above 4.0 µg/g in 4 groups of 10 lambs which had been reared on grass. The highest average value was 7.0 µg/g for a group of lambs reared on an upland pasture which had a high proportion of heather (Calluna vulgaris).
Effects of grass feeding on sensory aspects of beef and lamb.

Several studies conducted in USA have concluded that the taste of beef is best in grain – fed cattle and is reduced in grass – finished beef (eg Medeiros et al, 1987). The opposite conclusion has been drawn in British studies. For example, in a study by Warren et al (2008b), steers fed grass silage from 6 months of age to 14, 19 or 24 months had more favourable scores for grilled flavour attributes than those fed concentrate. At 19 months, a group of steers was grazed on fresh grass and the comparison between all 3 groups is shown in Table 9. The scores in the Table are based on 0 to 100 scales for the various eating quality attributes of loin steaks grilled to an internal temperature of 74ºC. There were 10 trained assessors. All the loin joints were aged for 10 days at 1ºC before testing. The results show that the score for beef flavour was higher in the 2 grass groups than in the concentrate group. The score for abnormal flavour was highest in the concentrate group. There were other subtle differences eg ‘livery’ tended to be higher in the grass groups, a result found for the steers of all 3 ages by Warren et al (2008b).

Table 9. Eating quality of grilled loin steaks in steers fed fresh grass, concentrates or grass silage based on Warren et al (2008b). Data for grass only unpublished. 0 to 100 scales.

	
	Grass
	Concentrate
	Grass silage
	SED

	Toughness
	33.4a
	40.7b
	40.7b
	2.02 ***

	Juiciness
	29.1
	31.5
	29.0
	1.72 NS

	Beef flavour
	26.4b
	23.3a
	27.6b
	1.35 **

	Ab. flavour
	13.0a
	19.5b
	11.5a
	1.42 ***

	Greasy
	14.3
	13.6
	14.8
	1.28 NS

	Bloody
	5.5
	5.3
	4.7
	0.87 NS

	Livery
	9.5
	7.0
	9.3
	1.31 NS

	Metallic
	10.1
	7.8
	8.3
	1.17 NS

	Bitter
	2.4
	1.8
	2.3
	0.52 NS

	Sweet
	2.0
	2.0
	3.0
	0.68 NS

	Rancid
	1.6
	2.5
	1.8
	0.70 NS

	Fishy
	4.0b
	1.8a
	1.5a
	0.88 **

	Acidic
	5.6
	5.0
	4.9
	1.08 NS

	Cardboard
	5.4a
	7.7b
	7.7b
	1.08 *

	Vegetable/grassy
	5.1
	5.3
	4.1
	1.08 NS

	Dairy
	3.5
	5.4
	4.8
	1.12 NS

	Overall liking†
	20.2b
	16.3a
	20.1b
	1.51 *


†Hedonic rating

The distinction in eating quality between grass- and concentrate – feeding is even more marked in lambs than in cattle. The results in Table 10 are from the study by Fisher et al (2000) reported in Table 6 in which Suffolk cross lambs were fed on fresh grass or a concentrate diet up to slaughter. Loin joints were removed and aged in vacuum pack for 10 days at 1ºC. Loin chops were grilled to an internal temperature of 80ºC and scores for eating quality were on 0 to 100 scales. The score for lamb flavour in loin chops from grass – fed lambs was almost double that in concentrate – fed animals. Abnormal flavour score was much lower. Higher scores for ‘stale’ and ‘rancid’ in muscle from lambs fed concentrate could be due to greater fatty acid oxidation caused by lower levels of vitamin E in muscle as a result of low levels in the concentrate diet.

Table 10. Eating quality of grilled loin chops in lambs fed concentrate or fresh grass (Fisher et al, 2000). 0 to 100 scales.

	
	Grass
	Concentrate
	SED

	Toughness
	28.3
	24.4
	1.70 **

	Juiciness
	33.8
	34.3
	1.34 ***

	Lamb flavour
	27.2
	14.9
	1.43 ***

	Ab. flavour
	28.2
	45.0
	2.04 ***

	Stale
	8.1
	11.9
	1.13 ***

	Rancid
	6.8
	10.3
	1.26 ***

	Livery
	14.9
	16.7
	1.67 **

	Ammonia
	2.5
	5.4
	0.98 **

	Overall liking
	23.3
	12.9
	1.26 ***


†Hedonic rating

The importance of grass feeding for the preferred taste of lamb for British consumers was shown in a study in which British and Spanish lamb meat was evaluated by taste panels in both Britain and Spain. The British lamb was produced on grass and the Spanish lamb, from lighter animals, was produced on milk and concentrate. Both taste panels said the British lamb had a more intense lamb flavour but whereas the British panel preferred the flavour of this lamb, the Spanish panel gave a higher score for ‘flavour liking’ to the Spanish lamb (Table11). Values for the fatty acid composition of loin muscle show that the grass – fed lamb had higher concentrations of n-3 fatty acids and the concentrate – fed lamb had higher concentrations of n-6 fatty acids, confirming the results in Tables 4-6. The correlations between lamb flavour score and 18:3% were 0.68 and 0.44 for the British and Spanish taste panels, respectively. Correlations between flavour liking and 18:3% were 0.61 and -0.67 for the British and Spanish taste panels, respectively. These results show that linolenic acid, the fatty acid present at high concentrations in grass, has a direct effect on the flavour of lamb.

Table 11. Eating quality of British and Spanish lamb evaluated by British and Spanish taste panels; and concentrations of linoleic (18:2n-6) and linolenic acid (18:3n-3) in loin muscle (Sanudo et al, 2000).

	
	British panel
	Spanish panel

	
	BL
	SL
	BL
	SL

	Lamb odour
	4.0b
	2.8a
	67.3b
	57.9a

	Lamb flavour
	4.4b
	3.0a
	73.7b
	63.5a

	Flavour liking
	4.5b
	3.3a
	33.1a
	57.8b

	18:2n-6 (%)
	2.4a
	9.1b
	
	

	18:3n-3 (%)
	1.8b
	0.6a
	
	


BL British lamb ; SL Spanish lamb. Means with different superscripts are significantly different (P<0.05).

British panel used 1 to 8 scales; Spanish panel used 0 to 100 scales

Summary

The applications for PGI status for beef and lamb born, reared and finished in the South West of England are based on the special characteristics of the meat which derive from a diet in which the proportion of grass is more than 60 - 70%.

This report shows that the special characteristics of the meat are high concentrations of n-3 fatty acids and vitamin E.


Linolenic acid > 1.0% loin muscle fatty acids in beef and > 1.5% in lamb


EPA > 0.5% loin muscle fatty acids in beef and > 0.8% in lamb


DHA > 0.1% loin muscle fatty acids in beef and > 0.3% in lamb


Vitamin E > 3.5 µg/g loin muscle in beef and lamb

These values can be achieved in beef and lamb which is born, reared and finished in the South West of England where animals have access to fresh grass for longer than in other regions because of the warm wet climate and where production systems are based on extensive production from grass. This is typical of organic systems which are more common in the South West. Climate changes in the future are likely to favour grass farming in the South West even more than at present.

These scientific points should be added to a common perception in Britain that the South West of England produces high quality beef and lamb because of its ‘green’ image linked to the grassland landscape.
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Figure 1. The number of grass growing days in the year (Frame, 1992)
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