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Aperitif
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Welcome to the wonderful world of drinks. Shots, nightcaps, thirst-quenchers, pick-me-ups, bevvies, brews, nectars, chasers, snifters, grog, libations, Dutch courage, moo juice, Adam’s ale and one for the road – whatever your tipple, you’ll find it in here. But hang on: there are loads of books detailing individual drinks so what’s the point of Drinkology? Well, for a start it brings together the whole gamut of the most popular beverages in one place, which is pretty handy, but there’s actually a second important purpose.

When you choose a drink do you give it much thought? Many of us think carefully about the foods we eat and how they may affect our health but probably don’t give the same attention to what we drink. Think about it . . . do you really know what you are drinking? You do? Are you sure? We all consume several drinks every day – perhaps we’re just thirsty, perhaps we need something to wake us up, perhaps we need something to relax us at the end of the day. But have you ever stopped to wonder just what those added electrolytes in your bottled water are supposed to do, or why that glass of wine you’re sipping might contain shellfish extracts? This is where Drinkology really comes in. Every day we’re exposed to a stream of inconsistent, confusing and often misleading information about what we consume. This book distils scientific evidence to get to the essence of how drinks are made, what exactly is in them and how they affect the body.

Whether it’s a simple glass of water or early morning espresso, the finest champagne or energy drink the morning after, all drinks have an impact on our body in one way or another.1 According to Douglas Adams’ The Hitchhiker’s Guide to the Galaxy, the best drink in the universe is the Pan Galactic Gargle Blaster. Its effects are like ‘having your brains smashed out by a slice of lemon, wrapped round a large gold brick’. Back on planet Earth nothing quite compares but while there are supposedly superfoods, is there such a thing as a ‘superdrink’? We’ll see.

Whether you want to discover the true benefits of fermented drinks, find out if sulphites in wine really cause headaches, or are just sick of the pseudoscience behind the marketing of what we consume, Drinkology is for you. I’ve put together a scientific digest of many of the world’s most popular drinks for you to savour over time. As well as everyday drinks that we’re all familiar with, I take a look at the science behind some of the fads and fashions in the drinks world. Instagram, Twitter, blogs and magazines are filled with attractive images and persuasive articles promoting various concoctions with the promise of health-giving properties. Celebrities line up to endorse them and persuade thousands of their followers to try them, using a jumble of scientific jargon. But are these beverages as good as their claims? (Hint: Gwyneth, Kim and other influencers might like to look away now.)

But Drinkology isn’t all about the science. This guide is also peppered with historical snippets, world records, fascinating inventions and other random titbits that you can use to impress your friends or win the pub quiz. Think of these added extras as the cherry in the cocktail, or indeed the little umbrella and a sparkler if, like me, you’re not so keen on a glacé cherry.

Before we get started, let’s quickly down the basics behind drinks.

What are drinks and what physically happens when we consume them?

A drink is simply defined as a liquid, taken in through the mouth, that is consumed for refreshment or nourishment.

When you drink, the liquid passes down the oesophagus, into the stomach then the intestines, where most of the water in the drink is absorbed. Some nutrients in the drink, like proteins or carbohydrates, need to be broken down into a form that can be absorbed into the bloodstream via the small intestine. With alcoholic drinks, a significant proportion of the alcohol is absorbed into the bloodstream via the stomach lining (more on alcohol metabolism in the Alcoholic drinks section). The blood travels to the liver and, there, nutrients are processed and stored, and toxins may be broken down. As required, the remaining minerals and nutrients from your drink, held within the blood vessels, then pass around the body being metabolised and taking effect. Eventually, what’s left finds its way to the kidneys where waste products are extracted and converted into urine for excretion.

How much should we drink?

As you know, water is essential for life and is involved in most bodily functions. Our bodies are composed of around 60 per cent water so, for example, a person who weighs 70kg will contain around 42 litres of total body water. We lose large amounts of water every day, so need to replace it to ensure we don’t become dehydrated. If we don’t take in enough water, there becomes a fluid imbalance in our cells and, given water is essential for maintaining a healthy and functioning body, dehydration can result in a host of symptoms. Severe dehydration can, of course, be fatal.

While drinking too little can cause dehydration, you can also drink too much, leading to something called water intoxication or hyponatraemia. Taking in more water than your kidneys can process also causes a fluid imbalance in the body, which can result in the dilution of salt, or sodium (Na), in the blood (hence ‘hypo’ [meaning less than normal], ‘natr’ [referring to the Latin for sodium ‘natrium’] and ‘aemia’ [referring to the blood]). A key role of sodium is to balance fluid in and around your cells, so too much water can lead to extra fluid moving into cells, resulting in them swelling. This can cause health complications such as swelling in the brain, and there have been rare cases of people dying from drinking too much water. You don’t need to worry too much, however, as it is pretty unusual to suffer from hyponatraemia. Endurance athletes are more likely to be at risk as balancing their fluids under extreme physical conditions is more challenging than for the rest of us.

So just how much should we drink each day? Annoyingly, the most accurate answer to this is ‘it depends’. Let me explain. Sedentary adults use around 2 to 3 litres of water per day. Our bodies produce a small amount of water (around 250–350ml per day) as a by-product of processing particular nutrients to release energy, but the rest is gained from what we consume. It is estimated that, on average, around 20 to 30 per cent of the water we consume comes from food, with 70 to 80 per cent contributed from our drinks. Every day, we lose water mainly via urine (around 1 to 2 litres), faeces (around 200ml), breathing (250–350ml) and perspiration (around 450ml in a temperate climate). Water losses through our skin and lungs depend upon the climate, air temperature and humidity. In addition, a range of other factors will determine our water needs, such as our age, weight, gender and level of physical activity. Illness can also significantly affect how much we need to drink.

In healthy adults, the feeling of thirst is the primary way of knowing when to drink more. So, for this group of people, thirst is a good guide as to how much to drink each day. This feedback mechanism doesn’t work quite so well in children and the elderly and they may not recognise the signs of thirst so readily, so care should be taken to ensure these groups drink sufficient amounts. But what counts towards your fluid top-up? Does it have to be water? Do certain drinks not count? While water is particularly good, as it doesn’t contain less nutritious elements, like sugar or alcohol, pretty much all drinks count towards your fluid intake. The main exception is alcoholic drinks. Although they contain water, they increase the amount of water you lose as you urinate more. However, the more dilute alcoholic drinks, such as low strength beer, although not ideal for fluid replacement, can still lead to a net gain of water overall.

Correlation does not imply causation

To get you up to speed, I’ve tried to include as much information as possible (and possibly too much at times), but I couldn’t hope to cover every little detail as there is just too much to say. But before we move on, I just want to make an important point about a lot of the evidence presented in this book.

Much of the scientific evidence referred to is based on observations regarding a relationship, or correlation, between particular drinks and health effects. This means that studies have found a connection between consuming (or not consuming) a certain amount of a drink and a health outcome. For example, people who regularly consume specific beverage X have been found to have a lower risk of particular health problem Y. However, finding a link does not imply that there is a direct cause and effect mechanism going on between X and Y, and there may be alternative explanations. For instance, did you know that there is a correlation between the sales of sunglasses and ice cream? As the sales trend of one increases, so does the other. You can probably guess that buying sunglasses does not cause a person to buy ice cream and vice versa;

i.e. while they are correlated, there is no cause and effect. Both factors in this instance are likely linked to the weather, which could be interpreted as a cause of both sales trends.

If you want to see what I mean about this whole issue, there’s a wonderful website (and now book) called Spurious Correlations by military intelligence analyst and Harvard Law student Tyler Vigen, that takes a light-hearted approach to the matter. He demonstrates beautifully how you can find correlations between the most ridiculous things if you have the right data – it doesn’t mean there’s a meaningful connection. For example, did you know that the divorce rate in Maine correlates perfectly with the per capita consumption of margarine in the US? Or that the number of people who drowned by falling into a pool correlates with the number of films Nicholas Cage has appeared in?

So, in summary, we need to be careful when we interpret the science behind what we drink. There can be many links between drinks (or even specific compounds within them) and health but whether they are true associations, and what they may mean, are different matters entirely. To confirm true benefits, or indeed harms, of beverages, robust trials (e.g. independent, objective, long term, high quality and large) are needed that compare different consumption patterns, within different populations and investigating specific physiological changes. More research is still required to really drill down into the details and try and unpick whether certain drinks are directly causing health effects.

Enough of the caveats: let’s begin our tour of the world’s most popular drinks.



 

1 Even if it’s just simply refreshment.


CHAPTER ONE

Waters
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There’s no better place to start than water, the foundation of all drinks. Despite being the most natural thing we consume and essential to human existence, the concept of water as a drink is now strangely fashionable. A few years ago US Snowboarders Austin Smith and Bryan Fox launched a company called Drink Water to promote the consumption of water. Their idea came in response to energy drinks companies increasingly sponsoring snowboarders and their desire to counteract the marketing of such energy drinks, which they don’t believe in. Like the modus operandi of many grass roots activists, Smith and Fox first started by writing ‘drink water’ on their snowboards and making stickers with the same slogan. This eventually expanded into a business selling a range of snowboarding products displaying their mantra. You would think that they also sell bottled water but actually it’s just the opposite. As they say: ‘We’re actually committed to never selling water. We prefer it from the tap.’1 They just want people to drink it. Their slogan couldn’t be more perfect.

Since we’ve had a choice in what we drink, water has never been more popular. While a couple of decades ago, the cold drink of choice might have been a can of fizzy pop, we’ve been increasingly turning back to water. In fact, continuing a long trend of vigorous growth, in 2016 bottled water sales by volume surpassed carbonated soft drinks sales for the first time. And beyond bottled waters, there’s ever greater interest in plain old tap water. As environmental concern over the impact of plastic bottles increases, more and more people are purchasing reusable water bottles to carry around their own tap water. With water now being regularly glugged, and water bottles always to hand when we’re on the go, we’ve probably never been so hydrated!

Obviously, there is water in all drinks so the following section could apply to all drinks (and, in a way, I could just write this entire book about water), but here we deal with drinks that are pretty much just water (with a few exceptions towards the end). Drinks that are really about other contents are dealt with elsewhere. So, let’s move on and think about what we really know about water.

Water: in essence

As you know, water is a clear, colourless, odourless substance that we all need to consume to stay alive. It is made up of billions of molecules, each of which is made up of two hydrogen (‘H’) atoms and one oxygen (‘O’) atom held together by strong bonds. As such, it is known as H2O. Despite it covering around 70 per cent of the earth’s surface, we can’t just drink any water. It needs to be fit for human consumption to avoid ill-health effects. Water that is safe to drink is referred to as drinking water, or potable water, and some water that starts off non-potable is made into drinking water via various treatments and filtering methods.

How is tap water made?

Tap water simply refers to water that comes from a piped source and out of a tap. Here, we’ll just concern ourselves with drinking water supplied by our taps.

Locating appropriate sources for our tap water is key. The water we drink is typically derived from lakes, rivers, reservoirs (artificial lakes), aquifers (underground rock layers saturated with water) and boreholes (drilled to reach underground water sources). The water source needs to be fresh, free from toxic chemicals and reliable. Once you have your source, you next need to treat the water and the treatment will depend on the type and quality of the water source.

A number of barriers and disinfection techniques are used to ensure our tap water is safe. This can involve passing it through a series of filters to remove unwanted objects, sediments and small particles; using ozone, carbon and ion exchange to remove microorganisms, pesticides and metals; and adding a small amount of chlorine to kill off remaining bacteria and organisms, and keep the water safe as it passes through the water system to our taps. Phosphate might be added to reduce the introduction of lead into the water from old pipes, and the water may be passed through ultraviolet light for additional disinfection.

The pH2 of the water may also be chemically adjusted to reduce corrosion in the system, making the water more stable. Soft water is usually more acidic (i.e. has a lower pH) than hard water, and therefore potentially corrosive. If the pH is too low, it could cause metals, such as lead, iron, copper and zinc to leach into the water from plumbing fixtures and piping in the water system, as well as leading to an unpleasant metallic or bitter taste. So how do they alter pH? Methods include: adding sodium hydroxide, calcium hydroxide or sodium carbonate; passing the water through an alkaline bed; or removing excess carbon dioxide. (We’ll talk more about water pH later – see Alkaline water.)

As much as that might all sound rather unappealing, the alternative is much worse. Water contamination is a huge problem in many countries and linked to the spread of preventable diseases like cholera, diarrhoea, dysentery, typhoid and polio. Globally, contaminated drinking water is estimated to cause over 500,000 deaths from diarrhoea each year, demonstrating just how important treating water is. Once you start looking into tap water quality, you come across long lists of contaminants that have the potential to infiltrate our drinking water. These include: a) physical contaminants, such as sediment or organic particles from the original water source; b) chemical contaminants, such as nitrogen, bleach, salts, pesticides and metals; c) biological contaminants, such as bacteria, viruses and parasites; and d) radiological contaminants, such as caesium, plutonium and uranium. In most of our water, the greatest concern is typically contamination from sewage or animal faeces that may introduce disease-causing organisms, such as E. coli. But before alarm bells start ringing, let me stress that only a few of these contaminants might be present in our water at all, and even then in tiny amounts, and water treatment plants effectively deal with many of these potential contaminants before the water gets into the public supply. That’s the whole point.

Why does tap water differ depending on where you live?

On any typical day, my hair flows wildly about me in a frizzy mess and my sandpaper-like skin requires inch-thick creams to avoid total collapse, but transport me to a different part of the world for a week and the transformation is bordering on miraculous (think smooth hair and peachy skin, almost). When travelling, we’ve all had those moments when we take a sip of water and think, ‘eurgh, I prefer my home tap water’, or realise our hair and skin feel much softer than usual. The reason is often that the water we’re exposed to is quite different from where we live and what we’re used to.

What makes hard water hard and soft water soft?

Rainwater is naturally soft. Once fallen, it seeps into the ground and picks up minerals from the rocks (particularly chalk and limestone), sand and soil it filters through, which dissolve into the water. The difference between hard and soft water relates to this mineral content. Hard water contains a significant quantity of the dissolved minerals, primarily calcium and magnesium. The higher the level of these dissolved minerals, the harder the water. This is why the geology of different regions determines the hardness of the water. Although there are varying degrees of water hardness, there is no standard classification of hardness and it varies from country to country. In the UK, for instance, water supplies are typically hardest in the south and east and become softer moving north and west. As you might have guessed, surface water, like that from rivers and lakes, is typically soft and has low concentrations of minerals. So if your drinking water comes from a reservoir, for instance, it is likely to be soft water and if it is sourced from underground, it will be hard.

Can you alter water hardness?

It’s the hard water where I live that causes my hair and skin dilemmas, and the problems don’t stop there. Those of you who also have hard water will probably understand the never-ending irritation of a furry kettle, limescale spots on chrome taps, smeary windows and the fortune spent on washing detergent. Like many people, you may choose to use a water softener. Rather than improving the quality of your drinking water, water softeners instead aim to prevent limescale deposits caused by hard water and improve water’s interaction with detergents, helping them to remove dirt and oils more effectively (soft water requires less soap to produce a lather). Water softeners use the process of ion-exchange to remove calcium and magnesium minerals responsible for causing limescale, and replace them with sodium ions. While calcium and magnesium ions interfere with the way soaps and detergents work, sodium does not. The softer water also helps give skin a softer feel when you wash.

How does ion-exchange work? Water softeners contain porous resin beads that bind to positive ions in the water. The beads start off coated in sodium ions but, as water flows over them, calcium and magnesium positive ions that occur in hard water are attracted to the beads, replacing and releasing the sodium ions. In other words, ions on the beads are exchanged, and the hard minerals are gradually drawn out of the water and trapped in the beads.

Other than cosmetic effects, does the hardness or softness of water have any effect on our health? Many studies have investigated the potential health effects of hard versus soft drinking water. Hard water may offer particular benefits to our health. Although water is not a main dietary source of calcium and magnesium, hard water may be a useful contributor for some people who struggle to get enough from other sources. In addition, there is an indication that hard water may reduce your risk of dying from cardiovascular disease, although the evidence is not entirely consistent. While other health benefits of hard water have been mooted, the data is not compelling. A common misconception is that hard water may cause kidney stones due to its high mineral content, but there is no hard data proving a clear link between the two.

What about soft water? Quite a number of studies have investigated the impact of drinking soft water on health outcomes, due to the relative lack of minerals known to be important for our health. Many such studies found an increased risk of heart problems, but the nature of the research has not been particularly robust and other studies have shown contradictory results. In short, it is still unclear whether soft water may affect your heart. Drinking artificially softened water is not considered unsafe as such but the taste may be affected and be less pleasant than hard water. Having said this, it is usually recommended that if you install a water softener, you retain a source of unsoftened water for drinking and cooking purposes. This is to avoid additional sodium in the diet, which could be a problem for vulnerable groups (e.g. babies or people on a low sodium diet).

What about household water filter jugs? Are they any good?

So you’ve got your water out of the tap but you’re still not quite happy with it. Many of us now have a water filter jug in our home for refining the quality of our tap water. They certainly offer a much cheaper option than stocking up on bottled water and help us do our bit for the environment by avoiding the use of plastic, disposable bottles. But what exactly do home water filters do, and are they really making the water better for us?

The idea of home water filters is to remove unwanted impurities and improve taste whilst retaining beneficial minerals and trace elements. For example, many claim to remove chlorine, traces of metals, bacteria and pesticides, and reduce limescale. To do this, most home water filters contain both a physical, sieve-like filter as well as activated carbon. This is a type of carbon that has been treated with oxygen to make it very porous, enabling it to act a bit like a sponge. These microscopic pores create a huge inner surface area available for the adsorption process, whereby contaminant particles stick to the carbon’s surface. When I say huge, I mean really enormous. Just one gram of activated carbon can have a surface area of anywhere up to around 3000m2, which means a teaspoon of it can potentially have a surface area larger than a football pitch. With regular use over time, the filters eventually clog up with the impurities and need replacing. Some filters also contain silver, which kills bacteria and can help break down some pesticides.

So, what do they remove? Jug filters are particularly good at removing chlorine and its by-products (e.g. trihalomethanes [THMs] that some are concerned are possibly linked to adverse health effects). These filters are not so good at dealing with many other contaminants, such as heavy metals, fluoride or bacteria. While some claim to remove other potential contaminants, like pesticides, water companies actually have to comply with strict guidelines to ensure such contaminants are removed from tap water during the treatment process. By the time it comes out of your tap there shouldn’t be any need for a water filter jug to do this job.

You may be thinking ‘they sound great, I’m off to get one’ but hold that thought for just one moment. An assessment of water filter jugs by the UK’s Department for Environment, Food and Rural Affairs (DEFRA) concluded that under certain circumstances they could lead to a deterioration in water quality, and ANSES (the French agency for food, environmental and occupational safety) agrees there’s a potential for problems. Although there isn’t sufficient data demonstrating a risk to consumer health, water jug filtration can lead to a decrease in pH, the release of contaminants and a deterioration in the microbiological quality of water (i.e. a build-up of microorganisms in the jug). To avoid problems, agencies like DEFRA and ANSES recommend that users regularly clean the jug and replace the filter, keep the jug and its water in the refrigerator and consume the water within 24 hours of being filtered.

Removing unwanted tastes and odours is actually the most typical reason for buying a water filter jug but you can usually achieve the same effect by chilling a covered, ordinary jug of tap water in the fridge for a short period. Any chlorine quickly dissipates and the cool temperature dulls our sensitivity to other tastes and odours. In fact, studies have found that most people can’t tell the difference between chilled tap water and bottled mineral water. Just remember to throw away any unused water after 24 hours and clean your jug regularly.

Before we move on, it’s worth pointing out that other water filter jugs exist that work by methods other than activated carbon and claim to remove even more contaminants. However, there is no single water treatment or technique that can remove all contaminants. The main question is, how pure is your tap water by the time it reaches you and do you really need a water filter? This very much depends on where you live and your expectations about what kind of water you’re hoping to consume.

What about fluoridation?

There is something else in water that many people are concerned about: fluoride. Most of us don’t give it much thought but for the ones who do (mostly dentists, the health-obsessed and conspiracy theorists), it is a hotly debated issue. Type fluoridation into a web search and you’ll soon see what I mean.

Fluoride is a mineral that occurs naturally in low levels in drinking water but the amount depends on the rock present where you live. It is also added to some water supplies where natural levels are low, but why? Research has found that the fluoride plays a pivotal role in the prevention of tooth decay. Many areas of the world, including parts of the UK, US, Australia, Canada, South Africa and Singapore, deliberately add fluoride to their public drinking water to ensure a constant level as a measure to improve dental health. Fluoridation programmes have been implemented since the 1940s, following research in the US into the effect of fluoride on teeth.

In 1945, Grand Rapids, Michigan, became the first city in the world to fluoridate its water supply as part of a research study to test whether this would help fight tooth decay. Decades of observational studies up to this point indicated that the different fluoride levels of public water supplies were having an effect on children’s teeth. In areas where too much was present in the water, children had brown, mottled or flecked enamel (a condition called fluorosis) but their teeth were surprisingly resistant to decay. Dr H. Trendley Dean, from the National Institute of Health, worked to determine how high fluoride levels could be in drinking water before fluorosis occurred. It was discovered that fluoride levels of up to around one part per million in drinking water did not cause enamel fluorosis in most people and only mild enamel fluorosis in a small percentage of people. Dean then put this information together with the fact that fluorosis was associated with protection against dental caries. He wondered whether in areas with lower fluoride levels in the water you could add fluoride to improve the dental health of the population. This hypothesis needed testing and the good (and trusting) people of Grand Rapids agreed to add fluoride to the public water supply to find out the answer. They monitored tooth decay in around thirty thousand schoolchildren and after eleven years found that the number with dental caries (tooth decay) was more than 60 per cent lower in children born after the fluoridation of the water supply. It was this very significant result that went on to revolutionise dental care around the world.

Since the early days of fluoridation there has been much research to monitor its effects. Numerous studies have consistently found that those living in areas with fluoridated water experience fewer dental caries than those without a fluoridated water supply. Fluoridation of public water supplies is considered a safe and effective public health measure in many parts of the world. However, fluoridation of drinking water is not without its critics and some get very heated about the whole issue. Ever since its introduction, fluoridation of public water supplies has been controversial. Critics put forward a range of concerns including the belief that fluoride causes health harms, that it is expensive, and that it violates individual rights as it removes choice from the consumer. If fluoride is added to the water supply, people have no choice but to ingest it. Champions of fluoridation argue that it is essential that all are given equal access to fluoride to reduce tooth decay, which typically affects socially deprived people the most.

Dental fluorosis is the most frequently cited negative side-effect of fluoridated water. It is true that there are slightly higher rates of fluorosis in areas with fluoride added to the water supply, however the effects are usually mild. While other concerns have been raised about the effect of fluoridation on our health, such as an increased risk of cancer, hip fractures and kidney stones, and brain development, cardiac or metabolic problems, no good evidence supporting these concerns has been found. As one review points out: ‘While harms have been proposed, most have no biological plausibility or insufficient evidence to draw conclusions.’3

I should point out, however, that contemporary evidence for the fluoridation of water is not that strong. Much of the research into fluoridation schemes took place prior to the 1980s and it may be that changes to our lifestyles and ready access to other sources of fluoride nowadays (such as toothpastes, and fluoridated milk and salt in some countries) could reduce the need for mass fluoridation. The most consistent results find that the strongest benefit is in children and their developing dentition, particularly in deprived areas.

While you might have started now to worry about the added fluoride in your water and whether water companies are infringing your right to choice, your water might not actually be affected. In the UK, for instance, only around 10 per cent of the population are supplied with artificially fluoridated water. There are only a handful of countries where more than half the population receive fluoridated water, including the US, Australia, Singapore, Ireland, Australia, New Zealand and Chile. Most places in the world do not fluoridate public water supplies (e.g. only around 2 per cent of Europeans receive artificially fluoridated water) and some parts of the world that previously did practise fluoridation no longer do so, for a variety of reasons.

What is the difference between bottled waters?

Are you one of those people who feels thirsty at the mere thought of not having any water to hand? Yes? Me too. This constant urge for rehydration makes us a marketer’s dream and is probably why bottles of it are now available everywhere we go. Across the world, we drink a vast amount of bottled water and our consumption has been increasing. It was estimated that we drank over 370 billion litres of the stuff in 2017.


Who glugs the most?

The country that consumes the most bottled water per person is Mexico, at 67.2 gallons in 2016. By comparison, consumption in the US was 39.3 gallons for the same year.



There are many types of bottled water. They are all drinking water but their labels classify them as different entities. You may not have taken much notice but it can be confusing. So what are the differences between them all? Is there any real difference? Does it even matter? Let’s clear things up.4

Mineral water versus spring water

Both mineral water and spring water are naturally sourced waters. To be classified as such, they must come from a natural, pure, underground source that is protected from all risk of pollution. The water must be bottled at source, be free from contamination (including harmful microorganisms) and be safe to drink without treatment. So far, so the same. However, the main difference between mineral water and spring water is that mineral water must have a constant and distinct mineral composition and originate from an officially recognised spring. The regulations for spring water are not quite so stringent.

A limited amount of treatment of mineral water and spring water is allowed so long as it doesn’t affect the water’s physical and chemical characteristics, safety and microbiological purity. Permitted treatments include: filtering or decanting to remove unstable elements (such as iron, manganese and sulphur that may cause sediments to form during storage); ozone-enriched air treatment to also assist in the removal of unstable elements; fluoride removal in certain circumstances; and the addition or removal of carbon dioxide to create sparkling or still water. In the UK, some additional treatment of spring water is allowed. Disinfection treatments, such as ultraviolet treatment to deactivate bacteria in the water, are allowed in some circumstances but only where they do not cause the water to become unfit for human consumption, by leaving harmful residues for instance.

The vast majority of bottled waters sold in Europe are either mineral or spring waters. Each has its own distinct taste and mineral composition, as determined by the geological conditions of its natural source. The main minerals contained in naturally sourced water include: calcium, magnesium, potassium, chloride, sodium and sulphate.


Water is nothing new

You may think that our passion for bottled water is a relatively recent trend but mineral and spring water producers have been promoting natural waters across the world since the 1950s.



Purified water versus distilled water

Purified water is sometimes also called table water or bottled drinking water. This water is simply drinking water that has been bottled. The water has been purified (e.g. filtered or distilled) to ensure it is safe to drink, which means any water impurities were either removed or reduced to very low levels. It can come from a variety of sources, including out of a tap from public water supplies. An estimated 25 per cent of bottled water in the US is just treated tap water.

Distilled water is created via the process of distillation. In this process, the H2O is boiled away from any contaminants, such as unwanted minerals and metals. This works because many contaminants have much higher boiling points than H2O so, as the water is boiled, pure H2O steam is created and captured. Upon cooling it becomes distilled water and anything that didn’t boil off in the steam, i.e. most contaminants, are left behind. A few contaminants remain, such as volatile organic compounds, due to their lower boiling point than water, meaning they also evaporate along with the steam. One of the methods used to purify water is distillation so, in effect, distilled water is also purified water.

Artesian water

Artesian water has a rather exotic sound to it and, indeed, some producers of such bottled water capitalise on this appeal. However, its definition is a little more mundane than you might be led to believe. Artesian water, also known as artesian well water, merely refers to water that comes from a well in a confined aquifer. The water in the aquifer must be under enough pressure to force it up the well to stand at a level above the top of the aquifer. So, artesian water is no different from other groundwater but just comes to the surface in a different way. It has no additional special features or health benefits.

Raw water

Picture the scene: a hipster in a serene yoga pose on top of a rock surrounded by a clear, natural spring, twinkling in the sunlight. He wants you to drink the water. ‘That looks refreshing and must be very good for health’ you think. The slogan ‘Perfected by nature’5 taps into your now zen-like mood and urges you to get back to basics. Yup, you guessed it, that’s how raw water, the latest water craze, is being marketed to those looking for yet another way to live forever.

The people of Silicon Valley, California, and elsewhere in the US, have developed a hankering for untreated, unfiltered bottled water, also known as raw water or live water. This in part stems from a fear of consuming artificial chemicals in the public water supply. One company selling this product feeds on this fear by raising concerns that tap water is filled with prescription drugs as well as chloramine and fluoride, which they assert is harmful to health (controversially, the founder of one company considers fluoride to be a ‘mind control drug’ of no benefit to teeth). Supporters of raw water also believe that, by being untreated and unfiltered, it retains natural probiotics and essential minerals that are otherwise lost during standard treatment processes and so is more beneficial to health. Others are not so convinced of the benefits of raw water, pointing towards its potential to harm, and accuse producers of scaremongering. So what is the evidence behind raw water?

Firstly, producers claim raw water contains probiotics that are essential for our optimal health. There are very specific criteria for what makes a particular bacterium a viable probiotic and the number of bacterial strains that make the grade is low. Without knowing exactly what bacteria are present in the raw water, any claims about its probiotic content are unsupported. Where bacterial strains have been identified for raw water sources with claims about their probiotic nature, it turns out that that there is no hard evidence demonstrating an actual health benefit.

Secondly, the high mineral content of raw water is used as a selling point. Producers tend to give the impression that, by being unfiltered, their water contains natural mineral levels that provide an optimal balance for our health. However, here we do need to point out that not all minerals are good for us. Yes, it may be great to hear that our water contains calcium, magnesium and potassium, for example, but minerals such as lead, arsenic and aluminium may also be present. In addition, we typically get all the minerals we need from our diet, not our water, and the amounts found in water are very small. So, this isn’t really a big selling point either.

Thirdly, let’s now move away from health claims and consider potential harms of drinking raw water. This is the biggie. Is raw water safe? By rejecting conventional water safety treatments, raw water may contain harmful bacteria (e.g. E. coli, Salmonella), viruses and parasites (e.g. Giardia), as well as other contaminants like arsenic, radon or pesticides, that make people ill. This is what water treatment plants aim to prevent getting into our water supplies. After all, we have to remember that everyone in the past drank raw water, and a huge number of people got sick or died from contaminated water, until the Victorians brought in water sanitation for the masses. There is currently no regulation surrounding raw water so you can’t be sure of what you might be getting.

To be fair, not all raw water providers make spurious health claims. Some focus on the purity of their water from contaminants and have been approved by the US Food and Drug Administration (FDA) in leaving their water untreated as they meet stringent safety standards. There may well be some very pure water sources that offer a safe alternative to treated water. If the water source is identified, well protected, stable, has a long-standing safety record, is frequently and thoroughly tested for any presence of harmful contaminants and bottled hygienically at source, then perhaps there is little difference from other mineral waters. While long-term health benefits of such pure water sources have yet to be proved, if anything such sources may at least provide peace of mind to consumers concerned about water treatment processes. The bottom line, however, is probably not to fill up your water bottle from a clear spring just because it looks fresh and inviting; ultimately, you don’t know what (or who) may be lurking in the water (who knows where that hipster has been?!).

Alkaline water

You may have come across something called alkaline water, sometimes also referred to as ionised alkaline water. It is often touted as being good for our health. Most commonly, you can buy it ready bottled or purchase a device that purports to transform regular water into alkaline water, via ionisation. I was recently fascinated by the many gadgets available for ionising water when travelling on a long-haul flight via Singapore airport. The in-flight magazine had a couple of products on offer and more could be purchased at the airport. I love a gadget and am often tempted by something novel when I’m bored out of my mind on a flight. What is this wizardry, I wondered? Does it really work? Cue the Google search.

As you might expect, alkaline water has a higher pH than regular drinking water. Some people believe it can neutralise the acid in our bloodstream and, by doing this, it can help prevent diseases like cancer and heart disease as well as provide benefits for our bone health. Advocates also claim that alkaline water has anti-ageing properties, hydrates us more effectively, supports our immune system and can even aid weight loss. Sounds amazing! (Out of curiosity, I tested the pH of my home tap water and was excited to discover that it is around pH 8–8.5; wonderfully alkaline. With my regular consumption of this water over many years, surely I will live ailment-free, forever?) But, is there hard evidence to support the hype? In summary, no. In 2016, a comprehensive review of studies concluded that the health-promoting claims for alkaline water are not supported by evidence and are, quite frankly, unjustified.

The thing is, unless you have a specific underlying condition such a kidney or lung disease, your body is very good at maintaining a healthy pH by itself. Everything we eat and drink goes straight to our stomach. There it meets the highly acidic stomach juices needed to break everything down and kill off bacteria. Any alkalinity from what we consume disappears, rendering any potential benefits unlikely. You would have to consume a vast amount of alkaline water to neutralise your stomach’s acid. The most common acid in our body is actually carbon dioxide (CO2). When you produce too much of it, your body merely gets rid of it to maintain the pH balance. As blood flows through our lungs, any excess CO2 is removed and exhaled. Our kidneys also help to regulate any pH imbalances as necessary.

So much for the exciting gadgets. Try reading about the ionisation process and you’ll discover a whole load of nonsensical gobbledygook; more science fiction than science fact. Many of the terms used are not grounded in science but are marketing inventions to bewilder the public into buying the products. Good job I decided not to try one.

What is sparkling water?

Apparently, the average person in the UK drinks 5.9 litres per year of sparkling water (I suspect that in reality it is more likely that a small number of people drink a lot of the stuff and a large number don’t touch it.) Sparkling water, also known as carbonated water, is water that contains carbon dioxide (CO2). It is either naturally carbonated, has its natural carbonation adjusted by the addition or removal of CO2, or is still water into which CO2 gas has been dissolved.

The presence of CO2 means that some sparkling waters have a lower pH, and are therefore slightly more acidic, than still water. This has led to concerns that consuming large amounts of sparkling water may cause erosion of tooth enamel. However, there is no good evidence for this, with the few studies available showing little effect of sparkling water on teeth. Although drinks with a low pH may have a higher erosive potential, you would probably have to drink a lot of sparkling water, regularly and over a long period, for this to be a problem.

Other health concerns, such as our bones being leached of calcium, or stomach problems resulting from the fizz, are also refuted by the scientific evidence. While other fizzy drinks have been linked to poorer bone health, this has not been found in carbonated water. It seems the problem may lie with other constituents of the fizzy drinks in question, not present in sparkling water (more on this in Chapter 4, cold drinks). As for the stomach, some research has actually found there to be benefit in sparkling water over still water. Studies in people with tummy complaints, such as dyspepsia or constipation, found that sparkling water, versus still water, was helpful in relieving symptoms. In fact, many people find sparkling water settling for an upset stomach.

Some people report feeling full or bloated after drinking sparkling water and there’s evidence to support this, but whether it can be a handy trick to help lose weight is another matter. While many believe the feeling of fullness caused by sparkling water to be helpful in reducing the amount of food we consume, there’s evidence to the contrary. Carbonated water may actually increase appetite. A small amount of research has found that consuming carbonated drinks increases the hunger hormone, ghrelin, leading to an increase in appetite and more calories consumed. However, the increase has mainly been found with sugary carbonated drinks and only a very small increase found with sparkling water. Why carbonated drinks increase appetite is still under investigation but hypotheses include: a) that the drink’s CO2 causes a signal in the top of the stomach to release ghrelin, resulting in hunger; and b) the gas may cause the stomach to bloat and stretch, stimulating cells to release ghrelin.

There isn’t hard data supporting the notion of a negative health impact from sparkling water. On the whole, drinking sparkling water recoups the same health benefits as drinking still water. If you’re still not convinced, then just drink it in moderation and try using a straw to avoid prolonged contact with your teeth.

What are enhanced waters?

As a species that is constantly reinventing the wheel, our approach to water is no different. We just can’t leave well alone and, in the eyes of many, there’s always something that can be added to improve a product. Hence, the evolution of enhanced waters and stretching scientific concepts to the extreme.

Oxygen water

At the risk of annoying some of you, I have to say that in my opinion the concept of oxygen water (or oxygenated water) is possibly the most ridiculous of the enhanced waters. It is exactly what you think it is – water with extra dissolved oxygen added to it. What’s the point of that, you may ask? Purveyors of oxygen water claim that the extra oxygen enhances athletic performance, slows the ageing process and increases energy, amongst other benefits. The idea is that the extra oxygen in your system helps your heart and muscles work better, leading to a host of other health improvements including detoxing your system. The target market of this water was originally athletes looking for a competitive edge. This stemmed from the observation that breathing air with a higher than normal oxygen concentration during vigorous exercise slightly improved performance. The market since expanded to those looking for products to enhance their health and wellbeing. But there is quite a big physiological difference between inhaling oxygen and drinking it. While our lungs are designed to process oxygen efficiently, our intestines are not. There’s no real evidence to show that oxygen is absorbed from drinking water (unless you have fish gills). So, regardless of whether the benefits of extra oxygen are real, if it doesn’t make it into your bloodstream it’s all rather irrelevant.

At the end of the day, if you feel like you need a little more oxygen then take some deep breaths. There’s far more oxygen in a single breath than you’ll gain from a bottle of oxygen water.

Added electrolytes

You may have noticed that some bottled waters proudly proclaim the inclusion of added electrolytes, but just what are they and do we really need this extra addition?

Electrolytes are salts and minerals, such as sodium, potassium and chloride, that conduct electrical impulses in the body. They are important in the control of physiological
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