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Part A: What is food adulteration? Discuss a scenario that could lead to a product being considered adulterated.
[bookmark: bau1]Food adulteration is an action where individuals intentionally debases the food quality destined for sale, either through admixture of substitution of inferior substances or removing a specific valuable ingredient in the food (Jha, 2016).  By adulterating the food, it means that the food product no longer meet the legal standards more so because adulterants reduce the value of nutrients and contaminates the food making them unfit for human consumption. Evidently, adulterants are substances or poor quality substances that unscrupulous producers put into the food for their economic or technical benefits (Jha, 2016).
A typical example of adulterated food product is milk. As a common instance among dishonest and shrewd food producers, milk is added a certain quality of water so as to increase the volume then sell to unsuspecting consumers. Alternatively, such businessmen may add starch powder or melamine into the milk to increase quantity for economic gain (Azad & Ahmed, 2016). Different types of milk adulterants not only reduce the milk’s nutritional value but can pose significant health hazards and may cause illness to the consumers. 






Part B: The FDA and USDA FSIS made Hazard Analysis and Critical Control Point (HACCP) mandatory for meat and poultry processors, fruit and vegetable juice producers, and seafood industry. Write one page for each, detailing events that necessitated mandatory HACCP for those industries.
i. HACCP for Meat and Poultry Processors
Generally, HACCP seeks to prioritize and control any potential hazards in the food production. As for the meat and poultry industry, there have been an increase in the outbreaks of foodborne disease that endanger the consumers.  For instance, between 1998 and 2008, US witnessed over 4589 outbreaks that were associated with meat and poultry products alone which resulted in massive harm to the population (Lianou et al., 2017). Therefore, enacting the HACCP standards for this industry is crucial to scrutinize and root any potential hazards and risks that would make the food products be harmful for human consumption. For instance, producers are mandated to observe the pathogen reduction performance standards for Salmonella in the food production (Boyle, 2006). With HACCP in place, food producers would be mandated to adopt strict inspections that would ensure structural and operational hygiene in the premises. Ultimately, HACCP is geared to minimizing the incidences of foodborne illness associated with consuming meat and poultry products and keeping the consumers safe from any harm. 




ii. HACCP for fruit and vegetable juice producers
As per law, the interstate and intrastate juice processors need to adhere to their processing operations using the HACCP principles.  Just like meat and poultry products, fruits and juices have potential to harbor dangerous pathogens that could infect consumers and cause illnesses. Studies such as Aneja et al. (2014) have found that freshly prepared juices (orange, sweet lime and carrots) could contain up to 25 microbial species including among others Bacillus cereus, Serratia, Escherichia coli and Staphylococcus aureus. A typical case was in October 1996 when there was a large outbreak of food-borne illness caused by an apple juice prompting FDA to hold a series of meetings with stakeholders including the Fresh Produce Subcommittee of the National Advisory Committee on Microbiological Criteria for Foods (Anderson, 2001).  HACCP comes in as a preventive strategy that looks at critical control points to prevent any food hazards making it safe and healthy to consumers (FDA, 2004). Once producers identify the points of production that offer vulnerability for harboring microbes, they take proactive but consistent action to ensure that does not happen and thus end results are free from any health contamination. 

iii. HACCP for Seafood Industry
In the last few decades, seafood process has been ranked as third as most food products that cause foodborne diseases (Lipp and Rose, 1997). From the same study, in fish, the outbreaks have been attributed to vectors such as bacteria, ciguatoxin and scombroid while in shellfish, there have been Vibrio spp, and paralytic shellfish poisoning among others.  Most recently, there have been occasional fish outbreaks from salmonella which resulted from lack of proper processing and refrigeration standards (Chang, 2017). Given that outbreaks in the seafood products could be as common if producers are not wary of the hygiene and processing standards, the consumers will likely be subjected to harm and suffer from foodborne diseases. This is the reason why seafood producers have to be subjected to HACCP regulation to improve safety and quality of food processing and minimize the risk of foodborne illnesses. Besides, HACCP standards have gone global not only in Europe, Australia but also parts of Asia and Africa with authorities concerned with proactivity in food processing to keep foodborne diseases at bay (FAO, 2020). 

Part C: You have been hired by a small company to develop and direct the company’s HACCP program. The owner of the company was against hiring you, since he believes that GMPs and sanitation already cover all aspects of HACCP. You must explain to him what a HACCP program does that GMPs and sanitation do not. He requests that you provide him with a two-page report.
There is a distinction between what the company should adhere to the Sanitation Standard Operating Procedures (SSOPs) and Good Manufacturing Practices (GMPs) as opposed to the Hazard Analysis and Critical Control Point (HACCP). While GMPs and sanitation is geared towards ensuring proper hygiene as well as having the products meet the safety, quality and legal requirements HACCP is more particular on contamination. For our organization, it is proper to adhere to the SSOP and GMP regulations but also have a deliberate and sustained strategy to keep out the contaminants. As regards to the prevention of disease-causing microbes, HACCP regulations are more precise and structured compared to SSOP and GMP (De Oliveira et al., 2016). In essence, adhering to the latter would make our organization be complacent to safety, quality and hygiene standards but would not guarantee total protection against contaminants. Knowing how the microbes may cause a massive illnesses and even death to our consumers, it is imperative that we take bold steps through HACPP to ensure all the key points in food processing are scrutinized and chance of entry of microbial infections totally prevented. 
To clearly distinguishing sanitation and GMP from HACCP, it is important to look at the scope of each of the standards. GMP, for instance , focuses on areas such as maintenance of physical facilities, sanitation, safe handling  and storage of equipment/utensils, pest control, proper waste disposal, quality assurance and operational guidelines such as proper heating and refrigeration processes (Mekonen and Keskes, 2014: Keener, 2018). For our company, this means that the employees will observe the good practices including hygiene to ensure the quality of the food products is secured. GMPs and SSOPs take a border perspective in handling of ingredients and food processing activities but still there could be loophole to ensure entry of microbes such as harmful bacteria. For our firm, while it is a proper and plausible move that we have GMPs and SSOPs in place, it may not be enough to prevent bacteria and other harmful contaminants to enter the food processing cycle and create further damage to consumers. Having HACCP is ideal to prevent such vulnerabilities and also secure the company from any potential corporate scandal resulting from a foodborne disease outbreak. 
Now, the only weapon against the entry of disease causing microbes is implementing the HACPP standards. Here we shall have a multistep process that includes; conducting thorough hazard analyses to determine what physical, chemical or biological hazards may be significant in the processing activities (De Oliveira et al., 2016). We shall then come up with critical control points where vulnerabilities for microbial entry exist. Based on this, we shall outline critical limits to these control points such as red flag where the PH or temperature exceeds X value. Importantly, we shall have a monitoring plan to ascertain if any of these limits have been attained (De Oliveira et al., 2016). As a countermeasure, we shall have a corrective plan if there are any deviations detected on the monitoring plan. Lastly, we shall ensure detailed recordkeeping and install a verification program to ensure the HACCP is working as required (De Oliveira et al., 2016). These steps or requirements will guarantee proper protection against the microbes more efficiently than the SSOPs and GMPs. 

Part D: Establishing a HACCP program for a restaurant can be difficult since food may be served cooked (grilled steak) or raw (house salad). If possible, visit the kitchens of any school’s dining halls (or any neighborhood restaurant) and record the flow of food through the kitchen. Now determine Critical Control Points (CCPs) for hot and cold foods. Consider whether the flow of food needs to be changed to ensure that raw foods do not cross-contaminate cooked foods. Compare the HACCP program that you have developed visiting restaurants in neighborhoods and/ or school.
I made the following points of observation at a local restaurant #1 a couple of blocks from my house. 
i. One chef touched a phone to see a text amid cutting a macaroni salad. That has potential to spread microbes to the salad. 
ii. Hand washing was frequent but at one time, a kitchen employee used part of her clothe (instead of a single-use paper towel) to dry her hands.
iii. There were limited chopping boards, and since it was a busy restaurants, a kitchen staff had to go into the trouble of washing a chopping board. This would possibly lead to contamination, when one fails to wash a cutting board adequately or ignores washing at all. 
iv. Rinsing of equipment was well handled by a detergent but surfaces were washed with only clean water. This provides a loophole for microbial infection to the food. 
v. Due to the busy schedule in the kitchen and rising customer numbers, I witnessed one food handler who was grilling the steak stretch over and offer helping hand in serving the salad to the common dish. His hand washing was quite brief and I cast doubt on possibility of cross contamination. 
From these observations, I acknowledged the following as the critical control points
i. Exposure to digital gadgets whilst working such as amid the preparation of the salad. 
ii. Inappropriate behaviors relating to hand washing (use of chef’s apron to dry & brief hand washing).
iii. Limited equipment, utensils or resources in the kitchen which promotes sharing in tasks that would fuel cross contamination. 
iv. Mixing for roles such as steak worker helping out in the salad area. 
v. Inadequate or poor cleaning and sanitizing of kitchen surfaces. 
My recommendations on workflow and kitchen behavior based on the observations made include; 
i. Strictly prohibiting attending to phones whilst working. 
ii. Clean surfaces thoroughly with detergents.
iii. Proper and prolonged hand washing.
iv. Every worker should stick to their roles to avoid food contamination.
v. The management to consider purchasing more equipment such as cutting boards for meat/salads.

In wrapping up, I would note that restaurant management need to be keener on critical control points and provide better training to staff to prevent cross contamination. Adhering to HACPP regulations will ensure better safety of food and prevention of foodborne diseases resulting from microbial contamination. 
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