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Food hygiene

Recently there have also been concerns about the healthiness of meat in regard to other aspects of food safety. Animal products are a major potential source of serious food poisoning in man such as that caused by Salmonella and Campylobacter. In Europe, probably at least 80% of food poisoning occurs through consumption of meat contaminated with these organisms. In the USA, consumption of meat or poultry was implicated in 54% of all reported outbreaks of food-borne illness in which the cause was ascertained between 1968 and 1977 (Bryan, 1980). A concern is that we do not know the real prevalence of the problem. It is thought that only of the order of 10% of cases are actually reported, even in developed countries, and the figure may be as little as 1% in developing countries. Official statistics are therefore likely to underestimate the seriousness of the problem. Nevertheless, it is apparent that the frequency of infection is increasing (Fig. 1.1) and campylobacteriosis is now probably the main food-borne disease in the UK. Where Campylobacter is a food contaminant it has almost invariably come from animals. Certain strains of Escherichia coli, especially E. coli O157:H7, which has been found in the intestine of cattle, have caused serious outbreaks of gastroenteritis. E. coli O157:H7 is one of the serotypes of the bacterium that produce verocytotoxins. These enable the organism to penetrate and damage the cells of the gut lining and cause it to be infective and virulent in even small numbers. The O157:H7 serotype is of particular concern when very young children or old people are infected since these groups seem especially at risk of developing severe symptoms. Bacterial contamination of meat can be minimized by careful hygiene practices during carcass dressing and the effects on humans prevented by effective cooking. But modern life styles, and food production and preparation systems, have resulted in greater chances of contamination with correspondingly increased infection rates.
A problem much more difficult to address has been the emergence of bovine spongiform encephalopathy (BSE) in cattle in the UK in the late 1980s. BSE was first reported in Great Britain in November 1986 (Bradley, 1993). This is a neuropathological disease similar to scrapie that has been known in sheep for many decades. Scrapie does not apparently infect humans but there is now strong evidence that the causative agent of BSE (a prion) has crossed species to produce a new

Fig. 1.1. The number of cases of Salmonella and Campylobacter notified as causes of food-borne disease in England and Wales between 1981 and 1995 (data supplied by the Communicable Disease Surveillance Centre of the UK Public Health Laboratory Service).
strain of Creutzfeldt–Jakob disease (CJD). BSE was probably spread through the UK dairy and beef herds by feeding protein supplements derived from the waste material produced as a by-product of the slaughtering industry. This material is ‘rendered’ to sterilize it and extract usable fats. It is thought that changes in procedures led to inadequacies in the rendering process allowing survival of the extremely resilient infective prions.
Because encephalopathies may have very long incubation periods before symptoms of the disease are manifested (in cattle this is typically 3–5 years), it is still unclear how many people were infected before effective steps were taken to minimize the risk. These included slaughtering potentially infected animals, removing potentially infective parts of the carcass (particularly the brain and spinal cord) at slaughter and disposing of them so they could not enter the food chain, and changing rendering procedures. The feeding of protein derived from ruminants back to cattle and other ruminants was prohibited in 1988. From 1996 it was prohibited for all animals. These measures
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have led to a progressive, large reduction in the number of BSE cases. The disease is thought to have reached its peak in 1992 and the incidence began to decline in 1993. It is likely that the disease will eventually be virtually eliminated.The number of people possibly exposed to infection by consuming potentially infected beef prior to recognition of the problem and imple-mentation of effective preventative measures was large. However, the fact that beef muscle does not appear to be infective, and that eating infected material seems to be an inefficient way of becoming infected across species, suggests that the risks to humans of contracting CJD from beef are very small. CJD is an extremely rare disease. Normally less than 20 cases a year are reported in the UK population of more than 50 million people. Nevertheless, the fear of catching such a dreadful disease, albeit with apparently such a small risk, from consuming potentially infected meat had enormous effects on sales. Home beef consumption slumped and there were bans on the export of UK beef. This illustrates how important is the consumer’s perceived risk associated with a particular product even though the relation between this perceived risk and the actual risk may be rather weak. This can be because the consumer’s assessment of the risk is based on irrational arguments sometimes encouraged by the way information is reported by the media. An interesting discussion of the concept of risk in animal agriculture is given in Kunkel et al. (1998).

Bacterial resistance to antibiotics(للاطلاع)

There is some concern about the development of bacterial resistance to antibiotics (Taylor, 1997). When populations of bacteria are exposed to the appropriate antibiotics, the vast majority of cells will be killed. However, it is possible that, through random mutations, a very small number of cells may survive through having developed resistance. These cells will therefore be selected for and the genetic mutation conferring resistance will be passed to their daughter cells. In this manner, antibiotic resistance can develop and the resistance may be passed on to other bacterial cells through various mechanisms. Of particular concern is the selection of resistant food-borne pathogens (Threlfall, 1992). The development of resistance will be encouraged by inappropriate or unnecessary use of antibiotics. One such use is as growth promoters in animal feeds and there is a body of opinion that suggests that this use should be phased out. About half of all the anti-biotics used in the UK are for agricultural purposes and most of these are for growth promotion rather than for treating sick animals. Sweden has banned the use of antibiotic growth promoters for all livestock (Tronstad, 1997) and Denmark has banned virginiamycin, the most widely used growth promoter in pig production. In 1999, authorization for the use of virginiamycin and three other antibiotics as feed additives was withdrawn throughout the EU.
Agricultural sustainability and animal welfareمهمة
As if these concerns about the wholesomeness of meat, even if some-times misinformed or exaggerated, and the consequences of some husbandry practices, were not enough, there are other factors which may result in future reductions in the consumption of meat. Meat production is often associated with a concept of agriculture that is linked to lack of sustainability and long-term damage to the environ¬ment. The production of animals from plants is relatively inefficient. Only about a tenth of the energy of one trophic level is passed to the next, the remaining 90% being lost as heat. More food can therefore be produced from an area of suitable land by growing plants and harvest¬ing them directly than by feeding the plants to animals to produce meat. This is of concern in a world where there are still people with not enough to eat.
There is disquiet about the degree of intensification of some modern animal production systems, particularly for non-ruminants like pigs and poultry. These systems, while efficient at producing animal protein, sometimes appear to be doing so at the expense of both damaging the environment, for example by the production of slurry (animal waste) and the build-up of nitrogen, phosphorus and potassium in soils and ground water, and the welfare of animals. In the future, environmental considerations, particularly the disposal of animal wastes, may become one of the major limiting factors in the production of food animals. A major concern with many people is our dependency on naturally occurring animal protein and fat sources to supplement the diets of farm animals. Nearly a third of all fish caught in the world are processed into meal and oil rather than being eaten directly as a protein source by humans. Three-quarters of the fishmeal is used to feed pigs and poultry. A further sixth of the meal and over a quarter of the oil is fed back to farmed fish. Whether this is a sustain¬able and acceptable way of using a diminishing natural resource is questionable.
To some, this exploitation of the environment and natural resources is linked to an unacceptable exploitation of farm animals generally. Many people are concerned that the meat they eat should come from animals that have been bred, reared, and slaughtered in ways which are sympathetic to the animals’ welfare. This is reflected in a move away from more extreme forms of intensive farming, for example the use of veal crates to rear small calves in, and farrowing
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crates to house parturient sows. A similar related concern is the housing of hens in battery cages and attempts to find welfare-friendly alternatives, but there are people for whom concessions to animal welfare such as these are not sufficient and who turn away from eating meat as a consequence.
A balanced view

These rather negative concerns about meat production and consump¬tion need to be balanced by positive considerations. Certain areas and soils are unsuitable for growing crops useful to man, and animals can be used to exploit these areas indirectly. Sheep can be reared on the hills of northern Britain under conditions unsuitable for cultivating crops, and many natural grasslands can only be effectively exploited by grazing cattle. The production of meat is associated with a large range of other valuable by-products, for example skin and leather, wool, pharmaceuticals and fats. It may itself be linked to the use of the animal for other reasons. A large part of the beef eaten in Europe comes directly or indirectly from the dairy herd, the main object of which is to provide milk. Surplus calves are reared for beef and meat from culled cows forms a sizeable proportion of overall beef production.
Generally, as the wealth of groups of people has increased, so has their consumption of meat implying a preference or natural appetite for meat over a largely vegetarian diet, despite its current somewhat unhealthy image. The reason most people eat meat is that they enjoy eating it, but, perhaps like most things we enjoy eating, the ideal is to consume it in moderation and as part of a well-balanced diet. On the positive side there are major benefits from including meat in the diet. In contrast, there are major health concerns with eating too much fat, and too much saturated fat in particular. Animal products like meat can be a major source of these but the same is true for dairy foods. The dairy industry has addressed the problem by developing low-fat alternatives to its traditional products. The meat industry needs to do the same, both in learning how to produce low-fat fresh meat that tastes good and also in developing more convenient forms of low-fat product for the consumer. Additionally, there will be a need to address consumer concerns about the ethical questions surrounding meat production, in particular the requirements for sustainability of agricul¬tural systems and the need to ensure high welfare standards for the animals reared in them.
