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				Apples are the most popular fruit in the world, and I certainly love eating them! I also enjoy drinking apple juice and cider, and cooking with cider vinegar, so writing this book has been an ongoing source of fascination to me. Creating and testing the recipes has been a pleasure, and I remain amazed and intrigued by the myriad ways in which apples, apple juice, cider and cider vinegar can benefit our health.

				I grew up in a nursing home run by my parents. My mother, a nursing sister, used to say, ‘An apple a day keeps the doctor away’, and there were always apples for us to eat. Now, after my many years of experience of being a doctor and of researching health matters as a medical writer, I am even more certain that apples and cider vinegar are able to promote and protect our health and wellbeing. What’s more, cider vinegar is a cheap and efficient source of help in the home.

				Archaeologists believe that apple trees originated around the Caspian Sea and the Black Sea, and that people ate apples as far back as 6500 bc. Apple cultivation spread to Europe and in the 16th century King Henry VIII instructed his fruiterer to search the world for the best varieties, so he could set up orchards in England. Apple cultivation spread to the US, Australia, New Zealand, South Africa and South America. Nowadays, more than 7,500 varieties of apple are grown worldwide, and in many countries either home-grown or imported apples are available year-round.

				Historians are unsure when people first enjoyed cider, but they know it was a common drink in Britain in the first century bc and think it was probably available around the Mediterranean in the 1st century ad. In contrast, archaeol- ogists say that cider vinegar has been used for much longer, since traces of it exist in Egyptian urns dating from 3000 bc.

				Apples, apple juice, cider and cider vinegar have a long history and are much loved around the world. In The Miracle of Cider Vinegar I’ll explain their surprising properties and valuable uses, and I hope you’ll agree that it’s a really good idea to use cider vinegar and have at least one apple every day.

				A short note

				
						What the English call ‘apple juice’ is known as ‘cider’ or ‘sweet cider’ in some countries, including the US.

						What the English call ‘cider’ is called ‘hard cider’ in some countries, including the US.

				

				

				

				

				

				

				

			

		

	
		
			
				

				Chapter 0ne

				What’s in Apples, Apple Juice, Cider and Cider Vinegar

				

				

				

				

				

				Apples

				When you eat an apple, you aren’t just getting a sugary source of 50 calories with some fibre and vitamin C. You are consuming a veritable treasure chest of health-promoting substances, some of which occur in such richness in only a few other foods. For example, apples are one of the most plentiful sources of pectin fibre and phenolic compounds such as quercetin. This explains why apples are the fruits most consistently associated with a reduced risk of certain chronic diseases, including heart disease, cancer, and diabetes, and why consuming apples, apple juice and cider vinegar really can make a difference to our health and wellbeing.

				Major nutrients

				Apples are rich in fibre and sugars – including fructose, sucrose, glucose, oligosaccharides and inulin (not insulin!). An unripe apple’s carbohydrate is mainly starch, but ripening converts most of this to sugars. Apples also contain useful amounts of vitamin C and potassium. A medium-size (100g or 3½oz) apple, for example, supplies 8 per cent of the vitamin C and 10 per cent of the potassium the average adult needs each day.

				Certainly apples contain extremely little fat and protein and only very small amounts of beta-carotene, B vitamins, calcium, iron, magnesium, phosphorus and zinc. But even these small amounts contribute to our necessary daily intake. The tiny amounts of trace elements such as boron and chromium are useful too. Boron, for example, is critical to the way the body uses calcium and may help prevent the bone loss of osteoporosis. It also affects the release, use and lifespan of steroid hormones.

				Fibre

				Dietary fibre, once called roughage, is now officially known as non-starch polysaccharides. I’ll call it fibre, though it often isn’t fibrous!

				Not only do apples contain cellulose, hemi-cellulose and the non-carbohydrate fibre lignin but they are also a rich source of pectin. Indeed, pectin forms 70 per cent of apple fibre and apples are richer in pectin than are any other fruits. Cellulose strengthens plant cell walls; pectin helps hold these together. Both benefit health in different ways. As water-insoluble types of fibre, cellulose and lignin passively absorb water in the digestive tract but pass through unchanged. As a water-soluble type of fibre, pectin dissolves in water in the digestive tract to form a gel. About 90 per cent of the pectin in this gel is fermented by the ‘good’ bacteria in the large intestine, releasing valuable short-chain fatty acids such as butyric acid, and aiding the absorption of calcium and other minerals.

				Unfortunately, many people don’t get enough fibre in their diet. In the US, for example, the average intake is only half what it should be.

				One medium apple provides more than 10 per cent of our daily recommended fibre intake. More than half the health-promoting fibre is in the peel and core, so it’s best to eat an apple unpeeled – core and all. The perfect apple is firm, crisp and not overripe. The riper an apple becomes, the softer and mealier it is and the less pectin it contains. ‘Cooking’ apples are green and tart even when ripe, and are good for stewing, baking and apple pies, because heat makes their pectin soft and mushy. The peel of both cooking and dessert apples, though, remains largely intact on cooking, because its cell walls are particularly rich in insoluble fibre.

				Antioxidants

				Antioxidants are substances that help prevent uncontrolled oxidation. Oxidation is a chemical reaction caused by free radicals (overactive oxygen particles); it is involved in many of the body’s normal metabolic processes. Certain circumstances, such as a poor diet, infection, smoking and stress, increase the production of free radicals, which can lead to a chain reaction of oxidation. This uncontrolled oxidation can encourage problems such as inflammation, infection, cancer, premature ageing, heart attacks and strokes.

				Apples are a good source of antioxidants. Much of an apple’s antioxidant content is in its peel, which is another reason to eat apples unpeeled. Apple antioxidants include vitamin C and various phenolic compounds (such as quercetin and phlorizin), plus tiny amounts of selenium and zinc. An apple contains one-and-a-half times more antioxidant capacity than 75g of blueberries, more than twice that of a cup of tea, three times that of an orange and almost eight times that of a banana. 

				Scientists from Cornell University in New York have found that a 100g (4oz) apple is as powerful an antioxidant as 1,500mg of vitamin C. So, given that such an apple contains only about 5.7mg of vitamin C, most of its antioxidant activity must come from other compounds. An apple’s antioxidant power is greatest if eaten whole and raw soon after picking and otherwise stored in a cold dark place such as a fridge.

				Phenolic compounds

				This is an umbrella term for a group of apple phytochemicals that includes flavonoids, various acids, tannins and lignins (a non-carbohydrate type of fibre). These are all derived from phenolic acid and are sometimes called polyphenols or phenolics. Their level in apples varies from year to year, variety to variety, tree to tree, and region to region. Apple peel contains up to six times more than apple flesh. Apples are the major source of dietary phenolic compounds in many parts of the world, including the US and Europe.

				Apples are particularly rich in flavonoids, the most abundant of which are quercetin and other flavonols. Quercetin has antioxidant, antihistamine and anti-inflammatory actions. It is found almost only in peel, and red apples contain more than do green or yellow ones. Quercetin is relatively stable when apples are cooked.

				Other apple flavonoids include proanthocyanidins (such as the plant pigment catechin which contributes colour to peel and astringency and bitterness to an apple’s flavour); phlorizin; and the plant hormone genistein (see below).

				An apple’s phenolic acids include chlorogenic acid, p-coumaric and quinic acids. Tannins help account for any astringent flavour, and the oxidation of tannins in cut apples is responsible for their subsequent brown discolouration. 

				Plant hormones (phytosterols)

				Apples contain very small amounts of the flavonoid genistein, which is a phyto-oestrogen (plant oestrogen) and an anti-oxidant. The amount in an apple is tiny, but nevertheless contributes to an individual’s overall phyto-oestrogen intake. By latching on to oestrogen receptors on cells, phyto-oestrogens have an oestrogen-balancing action. If a woman is making unusually large amounts of her own, stronger oestrogen, the occupation of cell receptors by weaker phyto-oestrogens prevents her oestrogen encouraging problems associated with oestrogen dominance (such as heavy periods). If she isn’t making enough oestrogen, the occupation of cell receptors by phyto-oestrogens provides some small oestrogenic stimulation which can aid conditions associated with oestrogen deficiency (such as hot flushes).

				Organic acids

				These include malic and tartaric acids. The amount of malic acid in each variety helps determine its tartness. The more malic acid and the less sugar an apple contains, the stronger its flavour and the greater its likelihood of retaining flavour when cooked. Unripe apples and cooking apples contain more malic acid than do other apples.

				Wax and pesticides

				Apple skin is coated in natural protective wax produced by the apple. Washing apples with water removes about half of this, so some commercial growers coat their produce with an officially approved edible wax (such as carnauba or shellac) to make them shiny and help prevent desiccation and rotting.

				Apples may have pesticide residues on their peel. The levels are monitored and should be safe. However, many people prefer to wash an apple with water before eating or cooking it. This removes added waxes and pesticides.

				Pips

				Apple pips taste slightly bitter and almond-like, due to a small amount of a substance called amygdalin. This can be converted to poisonous cyanide by an enzyme that is present in a few of the body’s cells, though abundant in cancer cells. Eating a few apples complete with pips each day is highly unlikely to pose a problem and it might (though this is unproven) act against early cancer cells.

				Apple scent and flavour

				An apple’s scent and flavour result from its particular blend of about 250 volatile compounds, which include various esters (such as ethyl-methyl-butyrate, isobutyl acetate), alcohols, aldehydes and essential oils. The aroma and flavour of some unusual varieties resemble those of melon, strawberry, raspberry, peach, lemon, fennel, cinnamon, allspice, banana or pineapple.

				Apple colour

				This colour comes from traces of chlorophyll (a green pigment), carotenoids (yellow and orange pigments) and proanthocyanidins (pigments of various hues). Red-skinned apples tend to be sweet, green ones may be tart or sweet.

				Apple Juice

				Apple juice is called ‘apple cider’ in the US and parts of Canada. Apple juice diluted with water, or sweetened with added sugar, must be labelled as an ‘apple drink’ or ‘apple-juice beverage’. Juicing apples requires mechanical pressing, which produces cloudy juice. 

				Other possible processes include:

				
						Filtering of particulate material, including cellulose, pectins and proteins. This produces clear juice. 

						Pasteurization, to prevent enzymes turning sugars to alco-hols, and to protect against the growth of moulds and bacteria. This gives the juice a shelf life of up to two years. Unpasteurized juice should ideally be consumed as soon as possible. 

				

				

				The less processing there is, the smaller the loss of nutrients and other valuable phytochemicals. Cloudy (unfiltered) juice is slightly richer in fibre than is clear (filtered) juice. It is also much richer in valuable phenolic compounds, containing, for example, a much higher amount of proanthocyanidins. And while it contains around half the amount of phenolic compounds of apples themselves, clear juice contains only up to a third or so. 

				Cider

				Cider is an alcoholic beverage made by the fermentation of apple juice. In the US, any fermented apple juice containing more than 0.5 per cent ABV (alcohol by volume, meaning millilitres of alcohol per 100 millilitres of liquid) is called ‘hard cider’. In the UK, 1.2 per cent ABV cider is designated ‘low-alcohol’ cider. More often, the alcohol content of cider varies from less than 3 per cent ABV (for example, French cidre doux) to 8.5 per cent ABV or more (for example, in traditional English ciders).

				The flavour of ciders differs according to the apples or blends of apples used. Their colour varies from very pale gold (‘white cider’) to rich golden brown. The trend today is to make cider from a single crop of a single apple variety. The flavour of such a cider reflects the particular blend of volatile phytochemicals in that variety of apple; the cider can also be sold as being of a defined ‘vintage’. You can use any apples to make cider; however, many cider makers like to include cider apples in their chosen blend. This is because these contain higher levels of tannins and more malic acid and other organic acids than do sweet ‘dessert’ apples, and give cider a characteristic ‘bite’.

				Cider apples are grouped in four categories according to their flavour components: 

				

				Bittersweets are high in sugar, which raises the cider’s alcohol content. They are also relatively high in tannins, so the cider is quite bitter. 

				

				Bittersharps are high in tannins and fruit acids (for example, malic acid), so the cider is relatively bitter and sharp. 

				

				Sweets are high in sugar, which raises the cider’s alcohol. They are low in tannins and fruit acid, so the cider has little bitterness or sharpness. 

				

				Sharps are high in acidity, which adds sharpness to their cider. They are low in sugar and tannins, so the cider is a little less alcoholic or bitter. 

				

				Cider’s nutritional content relates to that of the apple juice from which it came, the type of fermentation, and any extra processing (such as filtration or pasteurization). Cloudy cider has a higher concentration of pectin and phenolic compounds than clear cider. For example, clear cider may have only 1–5 per cent of the proanthocyanidin content of cloudy cider.

				Cider contains relatively high levels of antioxidants: indeed, half a pint contains the same amount as a glass of red wine.

				Lastly, cider contains fermentation products such as alcohol (derived from the apples’ sugar) and small amounts of lactic acid (derived from the apples’ malic acid, and which can add an interesting flavour). Cider is increasingly fashionable, but, however enjoyable it may be, it’s wise to keep your alcohol intake within recommended limits.

				Making cider

				To make cider, cloudy or clear apple juice is either left to ferment naturally, or wine yeast is added to speed fermentation and make it more reliable. Shortly before fermentation ceases, the cider is siphoned off, leaving a sediment of dead yeast cells and other material at the bottom of the container. This is called ‘racking from the lees’. Sparkling cider is made by allowing fermentation of the remaining sugar and, perhaps, adding more.

				Most commercially produced cider is also treated in other ways. It is usually pasteurized – heated to 71ºC (160ºF) or treated with ultraviolet light to kill bacteria and moulds. Unpasteurized cider can be risky for pregnant women, young children and people with poor immunity. But while pasteurization renders cider safer and increases shelf life, it can slightly alter its flavour. It also destroys enzymes and inhibits oxida-tion, giving a less distinct flavour.

				What’s more, much commercial cider is made from apple concentrate, contains artificial colourings, sweeteners, pre-servatives and enzymes, and is filtered. It may have a source of nitrogen added and be stored under compressed carbon dioxide gas. All this makes cider production more reliable and changes the colour, clarity and flavour of cider in ways some people prefer. Others prefer the appearance and flavour of simply made ‘natural’ or ‘real’ cider.

				The UK’s Apple and Pear Produce Liaison Executive (APPLE) aims to encourage appreciation of ‘real’ cider. They say top quality real cider must:

				
						be produced only from freshly pressed fruit

						not contain concentrate 

						not be diluted 

						not be pasteurized before or after fermentation 

						not be fermented by added yeast 

						not be treated with an enzyme

						not contain preservatives or colouring 

						only contain sweeteners if labelled ‘medium’ or ‘sweet’, and then only if the sweetener is provably safe and does not affect the flavour 

						not be filtered 

						not have a nitrogen source added unless essential to start fermentation 

						not be exposed to extraneous carbon dioxide

				

				

				Scrumpy can mean cider made from scrumps – or windfalls. Or it can mean cloudy and unsophisticated cider. Or it can mean ‘young’ cider of a few months old that has not undergone maturation (which includes malolactic fermentation converting malic acid into lactic acid). Or it can mean fine cider made from choice apples, slowly fermented and matured longer than ordinary cider. 

				

				Apple Wine is usually made from dessert apples, so lacks sharpness (‘bite’, from fruit acid) and bitterness (from tannins). It often contains a higher concentration of alcohol too. The alcohol content of cider is nearly always less than 8 per cent ABV, whereas apple wine is usually more alcoholic.

				Cider Vinegar

				Making cider vinegar involves two basic types of fermentation. First, the sugars of apple juice are fermented to the alcohol of cider. Then the alcohol of cider is fermented to the acetic acid of cider vinegar (a process sometimes called ‘acetification’).

				The colour of cider vinegar is a light brownish-yellow. It can be cloudy or clear. It can also be pasteurized (in which case it contains no microorganisms) or unpasteurized (in which case it contains some of the cloudy mass of fermentation bacteria called the ‘vinegar mother’).

				Cider vinegar is not a rich source of nutrients. One tablespoon, for example, contains a little carbohydrate, very small amounts of minerals, extremely tiny amounts of trace elements, and virtually no protein, fat, vitamins or fibre. Some people claim it’s a good source of calcium, but it isn’t. We need around 1,000mg of calcium a day from food. One tablespoon of cider vinegar contains only 1mg, whereas one tablespoon of milk contains 20mg. There is a paradox here, though, because many people, including around one in two over-60s, make insufficient stomach acid for optimal absorption of calcium and certain other minerals. Cider vinegar can increase stomach acidity for such people, in which case it increases the absorption of calcium from foods.

				Cider vinegar has many health-giving properties. Many come from its organic acids (such as acetic and lactic acids and, perhaps, traces of malic acid). These acids are mainly responsible for its antifungal, antibacterial and antiviral actions. Malic acid, the main organic acid in apple juice, is fermented to milder lactic acid during alcoholic and acetic fermentation. A by-product of this malolactic fermentation is a chemical with an attractive flavour that also contributes to the flavour of Chardonnay wine and the spread ‘I Can’t Believe It’s Not Butter’. Most commercial cider vinegars contain 5 per cent acetic acid.

				Cider vinegar adds to the stomach’s natural acidity. It is absorbed from the gut into the bloodstream and almost completely oxidized in the body’s cells to produce energy. Although it contains acids, its overall effect, once absorbed from the gut, is usually said to be slightly alkaline. Certain scientists explain this by saying that if vinegar is burnt in the laboratory to a dry ash, this is alkaline when tested with a pH (acid-alkaline) meter. They say the oxidation of vinegar’s acids in cells to produce energy is equivalent to vinegar being burnt in the laboratory.

				Good cider vinegar is aged slowly. Its flavour is enriched and its composition made more complex during fermenta-tion and subsequent ageing by volatile compounds such as aldehydes, ketones, alcohols, ethyl acetates, enzymes, phenolic compounds, salicylates and carboxylic acids (such as acetic, malic, lactic and succinic acids).

				Cider vinegar tablets may contain no cider vinegar at all! Instead they may contain weak organic acid salts and flavourings that make them smell vinegary. 
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