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Summary
This essay concentrates on the recent milk melamine contaminationl from Chinese dairy industry and in this scenario, analyses potential risks associated with the Pakistani milk sector and suggests an integrated food safety management system for the concerned sector,
“Problems are only opportunities in work clothes”

Henry Kaiser

No matter how much scientific preference, economic priority and mass exposure is given to the issue of food safety, some serious insufficiencies still exist in our food safety systems. Time after time such incidents happen around the world which forces us to re-think over our approach in dealing with serious food safety issues. One of the recent examples of such food safety system failure is the contamination of infant milk in China. The scandal broke out on 16th July 2008 after sixteen infants in Gansu province who had been fed on milk powder produced by Sanlu Group were diagnosed with kidney stone. Government inspections revealed that the problem existed to lesser degree in products of 21 other companies, all being contaminated with a fatal chemical called "Melamine". In just a period of 3 months, 6 infants died, 862 got hospitalized and more than 300,000 people got infected directly or indirectly by it. Over the scandal, seven local government officials as well as Director of Administration of Quality Supervision, Inspection and Quarantine (AQSIQ) were arrested. The issue raised several concerns about the food safety and political corruption in mainland China, damaged the reputation and export credibility of this fastest growing economy of the world and up till now 11 countries have stopped all imports of Chinese dairy products. Moreover, the World Health Organization (WHO) referred to this incident as one of the largest food safety events it has had to deal with in recent years. According to another investigative report claimed it as, "Clearly not an isolated accident but a large scale intentional activity to deceive consumers for simple, basic and short term profits."
But a question arises here is "What is Melamine" and "Why is it used in the food industry, particularly in infant milk?" Actually, melamine is an organic base with chemical formula C3H6N6 (Triamine Triazine). Insoluble or slightly soluble in water, melamine is rich in nitrogen and is industrially cheap. As melamine creates the analytical characteristics of protein molecule, it is added to sub-standard or water down milk to make the protein content apparently high. When this melamine combines with the cyanuric acid as a nitrogen booster, it forms insoluble crystals which accumulate in renal tubules and cause kidney failure. Irritability, blood in urine and high blood pressure are also some of the signs of the presence of melamine in the food intake. In several cases, it can cause death as well. Besides milk, melamine is also used in manufacturing of melamine-formaldehyde resin which is a flame retardant plastic commonly employed for making countertops, white boards etc. The international authorities for setting regulations such as FDA, USDA and WHO have set a specific value for the usage of this non-grade food substance and any amount exceeding this limit is strictly banned. The local standard authorities such as PSQCA and PCSIR follow these recommendations as well.
Now keeping an eye over such extreme consequences of the failure of food safety system in our neighboring country's dairy industry, it is a high time for us to critically analyze our own milk producing sector and consider the potential risk associated with it. In the present scenario, the most urgent question that we need to ask ourselves is: Can melamine contamination occur in Pakistan as well? If yes, how will we endure its devastating effects?
If we disintegrate our milk supply chain and re-evaluate its each component in detail, it will be safe to say that there are fair enough chances of such lethal contaminations. The first and probably the most crucial problem arise from the on-field farm practices of our rural farmers. Pakistan is blessed with good genetic potential for dairy development, buffalo being the principal source of milk. But due to problems such as poor nutrition, mismanagement, failure to control disease, unavailability of veterinary services and poor animal husbandry, low quality milk is produced. In order to compensate with this degradation, farmers intentionally add additives and other chemicals either in the fodder or in the milk. Generally peroxides are added to prevent milk from going bad. Vegetable oil is emulsified and added to boost the fat level and whey is used to artificially increase lactose content. In many cases, due to the unawareness of the farmers, numerous adulterants get mixed with the milk accidentally from manure heaps and storage tanks and pass through the entire processing without any notice. The insufficient check system, lack of manpower and no testing facilities are responsible for such instances. Another issue is the easy availability of raw milk at cheaper rates.
According to a recent survey, around 55-60% of the total consumed in Pakistan is raw, unprocessed milk which can be easily adulterated and supplied to the distributors without passing through standard checking systems of the government agencies and other authorities. Other serious issues which are directly related with Pakistan's milk supply chain are lack of proper marketing, poor transportation structure, unorganized and unskilled producers, impermanent arrangement of buffalo shelters, bad sanitation and unhygienic conditions, obsolete practices with no application of modern methods for feeding and milking etc. One of the most important aspects of this issue: the inadequacy and lack of implementation of regulations can lead to the formation of numerous potential risks and safety hazards. The analytical monitoring facilities at the governmental levels are so deficient that even untrained farmers can get away with them. The farmers add contaminants and additives such as melamine intentionally and turn blind eye since they are assured that their produce will not be caught and rejected by the regulating authorities. Thus in short, it can be said that the milk sector of Pakistan lacks an integrated system and there is a need for immense work at every section of the supply chain.
In order to improve the current situation and remove the chances of the potential risks, a system should designed and implemented covering all major and minor issues concerning the dairy sector. Following are some of the major steps that should be taken:
1. Starting from the farm, superior fodder should be propagated used. On dairy farm cleanliness and use of good farming practices should be given paramount importance. Cleanliness of the premises, animals and equipments will not only protect public health by reducing the risk of milk contamination but will also protect the health of the animals by reducing the risk of cattle diseases such as mastitis. Moreover, healthy animals are capable of maximum performance in regard of milk yield. Since milk is a highly vulnerable to contamination by both pathogenic and spoilage organisms, it is also important that the farm premises are laid out with complete separation between animal/dirty operations and food/clean operations. Milk for human consumption should never be harvested from animals showing clinical signs of infections and diseases and proper veterinary services should be within reach at all times. The farmers should be trained to move forward from the traditional methods of feeding and milking and adopt latest techniques. In modern facility, the milk is collected automatically through milking system comprising of cluster of tea cups which are attached to the udder draining the milk off by a pulsing vacuum system.
2. The milk storage system should be improved with non-corrosive stainless steel tanks and facilities for required refrigeration systems.
3. The authorities should make establish equipped laboratories with trained staff. Thechoice of chemicals to be used for processing should be made with extreme care to avoid problems with taints and also to avoid residues of unauthorized substances in milk.
4. Half of the milk produced by cattle is ultimately sold as liquid drinking milk, the rest being processed into milk products such as butter, yogurt etc. When the milk arrives at the processing plant, sample of milk should be taken and tested for organoleptic qualities and microbial status. Microbial and quality standards to which the raw milk must comply have been set by the authority.
5. Methods such as Kjeldahl and Dumas used to test for protein level fail to distinguish between nitrogen in melamine and naturally occurring in amino acids allowing the protein level to be falsified. Therefore, new methods of analysis should be included to determine the reality. One of such is the Five Minute Accurate LC-MS/MS analysis methoddeveloped by the Bruker Daltonics Food Safety Development Laboratories, Australia. This is one the most robust, easy to use and cost effective method for the extraction,detection and quantification of melamine.

6. There should be no compromise on the quality of food products. Recipes should be continuously monitored and should be registered by the department of health on the governmental level. Industries should strengthen the system of management and food safety checks and make sure their products are safe for the consumers.
7. The government authorities should work on establishing laws   and   should   make
necessary tolerance limits for the all possible impurities and additives. These regulations should be followed strictly across all levels of the governments and any food containing impurity at or above the prescribed level should be recalled from the market with penalties for the offender.
8. To protect consumers from the possible adverse effects, the government should closely monitor food imports and should not allow its circulation prior to complete inspection. Further, the general food laws should be modified to suit our own system requirements.
9. If failures such as China case happen at the international export arena, the import from such sources should be immediately stopped.
10. All dairy products should be included in the compulsory items list of the Compulsory Certificate Scheme of Pakistan Standards of Quality Control Authority (PSQCA). Ministry of health should take initiative to modify the system and assign the task to agencies like PCSIR to take sample randomly from all over Pakistan and from imported products as well and find out the facts about the melamine contamination as well as suggest way to improve the production which carries least risk. The government should form strict policy in this regard and ban the usage of all non-food grade substances in food industries and should establish a system of continuous inspections. Incentive programs should be launched to encourage honest and skilled farmers while strict legal and monetary penalties should be given to those people/organizations which violate the basic code of conduct for the food safety.
Thus, if we incorporate all such critical steps in our milk supply chain and design a complete system, the situation can certainly be improved. This is the right time that we plan our approach and do a collective action against all the potential risks that are severely damaging the safety of millions of Pakistanis. By using proper quality and safety management systems, there are strong chances that we will be able to survive such safety crises and renovate the entire structure of our milk sector.
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