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Abstract
The drink/beverage industry deals with the production of different drinks and beverages including ready-to-drink products such as soft drinks and energy drinks. The consumption of these beverages has become a public health issue due to the associated health risks. The ingredients used in the production of the beverages including water, sweeteners, preservatives, flavorings and colorings, carbon dioxide and acid regulators, fruit juices, and other ingredients may result in these health problems. It is, therefore, necessary for the beverage industry to comply with the regulations governing the use of these ingredients. Poor hygiene may also be a contributing factor to health issues. The industry should therefore ensure high standards of hygiene to produce healthy human products. Other causes may include the choice of packaging material. It is therefore advisable that the beverage industry uses glass bottles for packaging for they have lower chances of altering the beverages. The industry should also consider processing non-calorie products and low-fat milk which have more health benefits than calorie and high-fat products. The beverage industry should adhere to all regulations regarding the processing, packaging, and storage of beverages to ensure the production of healthy human products.






Introduction
In this White Paper, I will discuss how the Drink/Beverage industry would improve the quality of its products and increase its customers by producing healthy human products. The drink industry which is also known as the beverage industry is known for manufacturing drinks and ready-to-drink products such as soft drinks, bottled water, milk products, nutritional drinks, energy drinks, tea and coffee products, and alcoholic drinks. The drink/beverage industry requires high standards of hygiene to produce high-quality products and to maintain the shelf life of the products (Foster & Vasavada, 2003).  This white paper aims to accomplish the production of healthy human products by the drink/beverage industry.
Problem Statement
This White Paper will be addressing the issue of achieving healthy human products by the drink/beverage industry.  Most of the ingredients used in beverage products contain high levels of calories that the body may be unable to regulate. Currently, the drink/beverage industry is manufacturing soft drinks with high calories which when consumed, may result in negative effects on human health. The drink/beverage industry should adhere to the established legislation for the manufacturing of soft drinks to meet national and international standards.
Background
In the past water catered for all the needs of the body including refreshing and replacing lost fluids in the body.  It was the only beverage used by humans for many years. Milk came after some time after the emergence of the domestication of animals and agriculture. Beer, wine, coffee, and tea came and were taken for their taste and pleasure. Soft drinks including energy and sports drinks emerged but with unnecessarily high levels of calories that the body may not be able to regulate. There have been many choices since then, some with negative effects making it difficult to know which beverages are best for health.
Soft drinks have been classified in various ways depending on their contents of sugar, flavor, juice, carbonation level, and non-water ingredients.  These drinks are growing rapidly in the market to include drinks with vitamins, juices, and minerals such as wellness drinks, energy, and sports drinks (functional drinks) (Vrontis et al. 2006).
Table 1: types of soft drinks
	Soft drink
	Definition

	Bottled water
	Still water, carbonated water, and flavored water

	Carbonates
	Beverages with carbon dioxide

	Juice
	Pure vegetable or fruit juice with minerals and vitamins

	Still drinks
	Noncarbonated beverages

	Squash
	Not-ready to drink, concentrates

	Sports drinks
	Isotonic, hypotonic, or hypertonic products which may be carbonated or still

	Energy drinks
	Carbonated energy-promoting beverages containing taurine



Figure 1: Functional drinks.

The consumption of these soft drinks has become a public health issue. Various studies have shown a relationship between the intake of these soft drinks and health problems. Emphasis has been put to major on healthy soft drinks by the drink/beverage industry. This contributed to nutrition specialists in the US forming a Beverage Guidance Panel to investigate the relationship between beverages and health. They concluded that water was the safest beverage with no negative effects on human health (Barquera, 2010).
Solution
1. Follow legislation
The drink/beverage industry should ensure the production of healthy human products by following established regulations about the production of drinks and beverages. The industry should put attention to the ingredients including preservatives, flavors, and colorings, and reduce the risk of chemical or microbial contamination that may occur during production or storage. The industry should adhere to the regulations provided for soft drinks that are used for consumption. These include regulations prescribing quality, labeling standards, and composition of beverages. Examples of legislation to be observed by the drink/beverage industry include the Food and Sanitation Act and Food and Drug Administration. These provide regulations for food additives and labeling of products that should be followed by the drink/beverage industry.
The industry should also ensure that the right composition is used for beverages to produce healthy human products. The beverage industry should observe general hygiene during the processing and storage of the products to prevent contamination and to ensure the production of healthy human products. The industry should also use the authorized procedures and food additives for production. The drink/beverage industry should also ensure reevaluation of the approved food additives as provided in an additional program for evaluating food additives. The industry should use ingredients that comply with the safety requirements provided in the Food and Drug Administration regulations.
2. Minimize the use of hazardous ingredients
Most beverages contain ingredients such as water, sweeteners, flavors, carbon dioxide, acidulants, foaming agents, food colors, chemical preservatives, and antioxidants. Other beverages may contain sugar substitutes. Some of these ingredients can be harmful to human health if taken in high quantities. This has caused a general concern regarding the use of sweeteners and preservatives in beverages. Although the beverage industry is aiming to produce different types of beverages, especially soft drinks, it should ensure minimal use of certain ingredients that are hazardous to health, synthetic ingredients. I recommend the industry to use ingredients as follows to ensure the production of healthy human products:
a. Water
The industry should ensure that soft drinks contain at least 90% of water. The water used should be softened to prevent the chlorine taste. The water should be softened through ion exchange, precipitation, or segregation to minimize metal concentration. The industry should use water that conforms to the microbiological, physical, and chemical standards for drinking water as specified by the World Health Organization, European Directive, and the US Environmental Protection Agency.
b. Sweeteners and Sugars
The drink/beverage industry should use natural carbohydrate sweeteners such as glucose, sucrose, fructose, trehalose, D-tagatose, and isomaltulose as the primary sources of energy. The industry should consider alternative sweeteners such as sucralose, saccharin, or aspartame to soft drinks that are labeled as having no added sugar. The sweeteners should be approved used as per the specified regulations. The industry should label beverages that contain aspartame by indicating the presence of phenylalanine which is harmful to people with phenylketonuria.
c. Fruit juices
The beverage industry should focus majorly on using fruits that are low in sugars such as lemons, blackberries, cranberries, raspberries, and limes. It should also aim at using fruits that are rich in fiber such as pears and apples because they produce healthy human products that have health benefits of preventing diabetes, some types of cancers, weight gain, and heart disease and to improve digestive health.
d. Carbon Dioxide and acidity regulators
The drink/beverage industry should consider using citric acid as an acid regulator because other than improving taste, it has other advantages including improvement of the activity of antioxidants. The industry should minimize the use of phosphoric acid because it has hazardous health effects such as dysfunctional kidneys which may result in brittle bone disease. The acids should be used regarding EC Regulation 1333/2008 on Food Additives.
e. Flavorings and colorings
The beverage industry should minimize the use of caramels and artificial colorings in beverages but instead focus on using natural colorings from plants, vegetables, and fruits. The industry should use authorized colorings and in compliance with Food Additive Regulations (Ziegler, 2007). The industry should restrict the use of colorings with harmful health effects such as Ponceau 4R which persists in asthma symptoms and is also carcinogenic. The beverage industry should use flavorings in small amounts. The industry should consider using natural and approved flavorings.
f. Preservatives
The beverage industry should use the permitted preservatives such as sorbates, benzoates, and dimethyl dicarbonate. However, some of these preservatives may have negative health effects; for example, benzoates are carcinogenic and the industry should therefore minimize its use. Other preservatives such as Dimethyl dicarbonate have proved to have no safety or health issues. The industry should therefore focus on using such preservatives with no harmful health effects. The preservatives should be used in compliance with Good Manufacturing Practices. The drink/beverage industry should reduce the use of sulfites as preservatives because they have allergic reactions. The industry should aim at using natural preservatives because they have antimicrobial characteristics that act against food-borne pathogens and have the potential to enhance the quality and safety of the beverages.
3. Conforming to legislation on food contact material
The drink/beverage industry should ensure that it follows all the guidelines and regulations provided for bottle materials for the packaging of beverages. The industry should prevent the migration of harmful chemical substances from the material to the beverage which may change the composition of the beverage in such a way that it possesses hazardous health effects. The industry should prevent such by observing Good Manufacturing practices for materials that come into contact with the beverage. The beverage industry should follow all the directives and regulations provided for specific materials (Dachner et al. 2015).
The beverage industry should follow the limits of using some substances that can relocate to the beverage from the packaging equipment or the processing equipment as provided in the Threshold of Regulation Program. The industry should consider using glass bottles for beverage packaging and storage because they have no potential possibility of migrating chemicals to the beverage. The industry should minimize the recycling of plastic bottles because they emit toxic chemicals. The industry should instead focus on recycling glass bottles because it is friendlier to the environment. The industry should avoid using polyethylene terephthalate bottles because they have been proved to contaminate water.
Plastic bottles such as have been proved to contain chemicals bisphenol A that may contaminate the beverages and the industry should therefore discourage their use. The industry should also discourage the use of reused plastic bottles for they contain more toxic chemicals than the new ones. Plastic bottles have higher electrostatic charges, microbial count, and more rough than glass bottles. The plastic bottles may also absorb nutrients found in the beverages making them more exposed to bacteria.
4. Prevent microbial contamination and spoilage
Microbial contamination occurs during processing. Factors that may contribute to microbial contamination include poor hygiene, raw materials, packaging equipment and materials, and the industry environment. The beverage industry should therefore use hygienic and safe methods of producing beverages to prevent contamination. The packaging bottles should be washed in hot alkaline solutions for at least five minutes followed by thorough rinsing. Non-carbonated drinks should be pasteurized because they lack protection against spoilage. The beverage industry should follow all the regulations provided by Good Manufacturing Practice, Good Hygienic Practice, and Hazard Analysis and Critical Control Point during production to assure food safety (Kregiel, 2015).
Spoilage refers to a metabolic procedure that makes beverages unacceptable or undesirable for human consumption. Contamination of raw materials may lead to undesirable flaws, odors, and effusion in the final beverage. Beverages contain a lot of water, minerals, and vitamins which make them attractive to microorganisms. Some types of ingredients used in beverages can also contribute to spoilage. These may result in negative health effects therefore the beverage industry should ensure that all types of contamination and spoilage are prevented during production to ensure healthy human products that are safe for human consumption. The common microorganisms that cause spoilage include yeasts, molds, bacteria, and pathogens.
a. Yeasts
Yeasts are the primary source of spoilage for carbonated beverages because they are resistant to low pH and carbonation. These yeasts include Zygosaccharomyces bailii, Saccharomyces, Pichia, Brettanomyces, Hansenula, and Hanseniaspora. These spoilage yeasts can change the beverages by altering the pH or deteriorate the preservatives. For these reasons, the drink/beverage industry should focus on using types of yeasts that cause little or no interference to the beverage to prevent spoilage. Other types of yeast cause spoilage under wrong production processes. Others may indicate poor hygiene in the processing plants. The beverage industry should therefore ensure that the right production procedures are used and that high levels of hygiene are observed to prevent spoilage yeast.
b. Molds
Molds present as fluffy, delicate, cottony, and white masses suspended in beverages. Molds develop in manufacturing industries due to poor hygiene or from contaminated bottles or containers. A high level of water in beverages is also a factor for fungal spoilage. Molds cause undesirable variations in the flavor and taste of the beverages. Fungal contamination can lead to the building of toxic compounds, allergens, and discoloration of the beverages. Fungal metabolites may cause morbidity and mortality in both humans and animals if ingested, absorbed, or inhaled. High levels may cause acute or chronic kidney and liver damage as well as an increased risk of cancer. The beverage industry should therefore maintain high standards of hygiene during production and packaging by using clean packages that are free from any form of contamination to prevent fungal spoilage which presents negative health effects.
c. Bacteria
Examples of these spoilage bacteria include lactic acid bacteria (LAB), acetic acid bacteria (AAB), and coliforms. LAB can be found in fruit juices, fruits, or packaging materials. LAB metabolites may lead to increased astringency in beverages especially soft drinks and loss of carbonation. Others are responsible for the formation of biofilm on surfaces and ropiness in beverages. AABs are not as common in beverages as LAB, however, their presence in beverages may lead to changes in flavor, ropiness, sediments, swelling of the package, or haze. They can manifest on processing surfaces or packaging materials. AAB may cause serious issues especially for beverages stored in oxygen-permeable packages. The drink/beverage industry should therefore use clean and uncontaminated production surfaces as well as packaging materials to prevent bacterial contamination.
d. Pathogens
Studies have indicated that beverages may have huge numbers of pathogens as a result of poor hygiene. Pathogenic bacteria may result in food-borne diseases. Most modern beverages have low acidity levels which provide suitable conditions for the growth of pathogens that may transmit diseases. Concentrates used in the production of beverages may offer a suitable environment for the survival of pathogenic bacteria. Viruses and parasites may also contribute to beverage-related diseases. These pathogens arise from the improper production of beverages. The beverage industry should always use the proper production methods for beverages to reduce contamination by pathogens.
5. Produce non-calorie sweetened beverages
The beverage industry should consider producing beverages that are free from calorie-artificial sweeteners, for example, aspartame. The industry should also consider using calorie-free sweeteners such as stevia which come from a Central American shrub. These beverages are healthy human products because they contain lower calories than sugar-sweetened beverages.
6. Produce skim and low-fat milk and soy beverages
The drink/beverage industry should focus on producing low-fat milk or skim milk which is free from fats and the best compared to whole or reduced-fat milk because they contain little amount of saturated fat (Chavan et al. 2015). Although it is rich in calories, it is the best if consumed considerately because it is a healthy human product.
Conclusion
Consumption of beverages especially soft drinks has remained a public health and public policy issue. This is because studies have shown a possible relationship between beverage consumption and health problems. It is, therefore, necessary for the drink/beverage industry to follow legislation and the established guidelines for the production of healthy human products. The industry should also minimize the use of hazardous ingredients for the processing of beverages. All the provided legislations regarding the use of specific ingredients should also be adhered to by the beverage industry. The beverage industry should use the right production processes for beverages and ensure high standards of hygiene to prevent contamination, spoilage, and infestation of harmful microorganisms such as bacteria and other pathogens. The industry should also comply with the legislation provided for packaging materials to prevent the migration of contaminants from the material to the beverage. Other recommendations for the industry include considering to Produce non-calorie sweetened beverages and skim and low-fat milk and soy beverages which are healthier human products.
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