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    INTRODUCTION


    Addicting drugs are among the greatest challenges to health, well-being, and the sense of independence and freedom for which we all strive—and yet these drugs are present in the everyday lives of most people. Almost every home has alcohol or tobacco waiting to be used, and has medicine cabinets stocked with possibly outdated but still potentially deadly drugs. Almost everyone has a friend or loved one with an addiction-related problem. Almost everyone seems to have a solution neatly summarized by word or phrase: medicalization, legalization, criminalization, war-on-drugs.


    For better and for worse, drug information seems to be everywhere, but what information sources can you trust? How do you separate misinformation (whether deliberate or born of ignorance and prejudice) from the facts? Are prescription drugs safer than “street” drugs? Is occasional drug use really harmful? Is cigarette smoking more addictive than heroin? Is marijuana safer than alcohol? Are the harms caused by drug use limited to the users? Can some people become addicted following just a few exposures? Is treatment or counseling just for those with serious addiction problems?


    These are just a few of the many questions addressed in this series. It is an empowering series because it provides the information and perspectives that can help people come to their own opinions and find answers to the challenges posed by drugs in their own lives. The series also provides further resources for information and assistance, recognizing that no single source has all the answers. It should be of interest and relevance to areas of study spanning biology, chemistry, history, health, social studies and more. Its efforts to provide a real-world context for the information that is clearly presented but not overly simplified should be appreciated by students, teachers, and parents.


    The series is especially commendable in that it does not pretend to pose easy answers or imply that all decisions can be made on the basis of simple facts: some challenges have no immediate or simple solutions, and some solutions will need to rely as much upon basic values as basic facts. Despite this, the series should help to at least provide a foundation of knowledge. In the end, it may help as much by pointing out where the solutions are not simple, obvious, or known to work. In fact, at many points, the reader is challenged to think for him- or herself by being asked what his or her opinion is.


    A core concept of the series is to recognize that we will never have all the facts, and many of the decisions will never be easy. Hopefully, however, armed with information, perspective, and resources, readers will be better prepared for taking on the challenges posed by addictive drugs in everyday life.


    — Jack E. Henningfield, Ph.D.
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    1 What Is Alcohol?
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    Alcohol has been called a nectar of the gods, a tonic, a holy sacrament, even cough medicine. For many, this form of alcohol—the consumable kind, not the type used to relax muscles or sterilize an area before getting an injection—has played an important role in their passage to adulthood. In some families, alcohol is served regularly as part of family meals. In some families, alcohol has proven to be a destructive force.


    There are different types of alcohol, and not all of them are safe for consumption. Alcohol that is safe to drink is called ethanol or ethyl alcohol. When the word “alcohol” is used in this book, this is the type that is meant. Other forms of alcohol include:


    
      • butyl alcohol (butanol). Derived from butane, this type is often used in adhesives and varnishes.


      • methyl alcohol (methanol or wood alcohol). This is used in the production of formaldehyde and industrial solvents. During Prohibition, some people mixed wood alcohol with ethyl alcohol, which led to irreversible blindness in several people because of swelling of the optic nerve.


      • isopropyl alcohol. Rubbing alcohol is a common item in many households. It is used as a disinfectant and as an ingredient in colognes and perfumes.


      • ethylene glycol. Antifreeze is the most deadly of the alcohols and should never be consumed.
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      This is the chemical structure of ethyl alcohol. Also called ethanol, it is the only type of alcohol that is safe to drink.

    


    How Is Alcohol Produced?


    Alcoholic beverages depend on a chemical change occurring in a substance’s molecular structure. In most cases, this happens during a process called fermentation. Fermentation occurs naturally, when yeast present in the air lands on such things as fruit, honey, or grain and feeds off the sugar that is present in them. As the yeast consumes the sugars, carbon dioxide and ethyl alcohol are released. Fermentation stops once the alcohol content reaches a concentration of 14 to 20 percent, because most yeast strains die once the alcohol concentration reaches these levels.


    Around the year 800 CE, a process called distillation was developed to boost the potency of alcohol that is intended to be consumed. The mash (consisting of the fruit, grain, or whatever the yeast lands on, as well as that yeast and some water) is boiled. Alcohol boils at a lower temperature than water, so the gas that results from boiling has a higher alcohol content than the mash. This vapor is collected in a special container and cooled back to a liquid form. Once cooled, the liquid that results has a higher alcohol concentration than the original mash.


    The level of alcohol in a drink is measured by proof, twice the actual alcohol content of the drink. For example, 100-proof liquor only contains 50 percent alcohol. (Consuming pure alcohol can quickly cause death; it takes only a few ounces to raise the body’s blood alcohol level to the danger zone.) The average alcohol content of some popular liquors are:


    
      • beer: 4.5 percent


      • wine: 10–17 percent


      • champagne: 12 percent


      • distilled spirits: 15 to 50 percent

    


    


    
      Liquor can be made from many things. Some of them and the resulting

      product are:


      
        
        

        
          
            	
              Ingredient

            

            	
              Liquor

            
          

        

        
          
            	
              6rye or potatoes

            

            	
              vodka

            
          


          
            	
              molasses or sugarcane

            

            	
              rum

            
          


          
            	
              corn

            

            	
              moonshine (corn whiskey)

            
          


          
            	
              wheat or rye

            

            	
              whiskey

            
          


          
            	
              barley or rice

            

            	
              beer

            
          


          
            	
              grapes

            

            	
              wine

            
          


          
            	
              apple juice

            

            	
              hard cider

            
          


          
            	
              rice

            

            	
              sake
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      In the process of distillation, alcohol is evaporated at a lower temperature than water and then recollected in a more concentrated form. Beverages such as whiskey are made in large stills like the ones shown here.

    


    


    
      Alcohol is …


      
        • a clear liquid when at room temperature.


        • less dense than water and boils at a lower temperature (which allows it to be distilled).


        • easily dissolved in water.


        • flammable, so much so that it can be used as fuel.

      

    


    There are three main categories of alcoholic beverages: beer, wine, and distilled spirits.


    Beer


    With its roots in ancient history, beer is one of the oldest, and one of the most popular, alcoholic beverages in the world today. The beer-making process begins with the fermentation of a starch-based substance. Usually this is malted barley, but other areas may use what is native to their region.


    Beer’s basic ingredients are water, a starch source, and yeast. In most cases, hops are added as flavoring. Beer consists mainly of water, but just ordinary tap water won’t do; beer takes on the characteristics of the water being used to make it. Many brew masters believe that hard water, water that contains more minerals, is better suited for dark, heavy flavored beers such as stout. Soft water is used for lighter beers.


    Barley malt is the most often used starch source because of its high concentration of amylase, an enzyme that helps the starch break down into sugars. Malt is formed when barley is soaked in water, allowed to begin to germinate, and then dried in a kiln. The process creates the enzymes that will eventually turn the starch into sugar that can be fermented.
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        Hops, a key ingredient in beer brewing, are the dried flowers of the hop plant. They add a bitter flavor and interesting aromas to the beer.

      

    


    Hops, dried flowers of the hop plant, became a favorite beer-flavoring agent during the sixteenth century in England. These plants have four characteristics that make them a favorite among beer makers:


    
      1. They lend the bitter flavor that balances the sweetness provided by the malt.


      2. They provide distinctive aromas, ranging from flowery to citrus to herbal.


      3. They provide an antibiotic effect that allows the brewer’s yeast to thrive and helps stop the development of undesirable microorganisms.


      4. Hops lengthen the time a beer will hold its “head.”

    


    The fermentation process, the step that makes beer beer, depends on the type of yeast selected—ale or lager, which are the two major classifications of beer. The yeast metabolizes the sugars broken down from the starch source, turning the sugars into alcohol and carbon dioxide.


    After the beer is brewed, it is bottled and allowed to ripen.


    


    
      Fast Fact


      Contrary to what one might think based on television programs and movies, not all wines improve with age. Sometimes they just get old and some may turn to vinegar.

    


    Wine


    The history of wine is almost as long as history itself. It has been consumed for recreational, religious, and even medicinal purposes (more about that in chapter 2). Throughout history, some monasteries have become famous for their vineyards and wine production, even during times when temperance or abstinence were being encouraged.


    Although grapes are most often used for wines, practically any fruit will work. The fruits are crushed (though gone are the days when this was done by people stomping them with their bare feet) and yeast added. The wine is poured into casks or barrels, where it ages. The composition of the barrel will affect the taste of the wine; a sommelier might refer to a particular wine’s oaken characteristic, for example. How long a wine is allowed to age before bottling depends on many factors, including the type of wine being produced. In general, the darker the wine, the longer the aging process.


    Most American wines contain between 10 and 17 percent alcohol. Wines with additional alcohol or brandy added to them are called fortified, and may have an alcohol content of nearly 20 percent.


    


    
      Fast Fact


      One 12-ounce, 10-proof beer is approximately equal to one 5-ounce glass of 24-proof wine, which is equal to a jigger (1.5 ounces) of 80-proof distilled spirits. Each of these drinks has about the same amount of alcohol—0.6 ounces.

    


    Distilled Spirits


    The last category of alcoholic beverages is distilled spirits. As mentioned earlier in this chapter, natural fermentation ends when the alcohol content reaches 14 percent. But when Arabs discovered the distilling process, alcoholic beverages with a higher alcohol content—with a harder “kick” to them—could be created. The steam released during distillation, when heating the corn, potato, sugarcane, or whatever substance is used, has more alcohol and less water. Included among distilled liquors are whiskey, rum, brandy, and bourbon.


    


    
      What About Moonshine?


      The American South has a tradition of making and selling illegal corn whiskey—moonshine. Legend has it that the word moonshine (and moonshining) came because the illegal activity was conducted in the night, under the moonlight. Shiners took great precautions in protecting their stills from law enforcement and from competitors.


      Though popular images in films and on television often show the moonshiner as being in conflict with the federal tax authorities, racing through the back roads of the rural South trying to outrun the “revenuers,” moonshining began long before then. Making moonshine was one way farmers could use up excess corn and grain when their market prices were low.


      But there was a lot of racing through the back-country roads during moonshine’s heyday, and this practice led to the creation of one of the biggest sports businesses in the world—NASCAR, which also began in the South. One of NASCAR’s legendary drivers, Junior Johnson, was almost as famous for outrunning law enforcement while transporting moonshine as he was for his wins on the NASCAR circuit. (He was never caught—driving that is; he was arrested while standing at his father’s still.)


      Though monetary incentives for making moonshine no longer exist, the practice still continues, especially in some parts of Appalachia. Today’s moonshiner, however, is more likely to be attracted by the thrill of the risk-taking than by any financial rewards.
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