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This book is dedicated with affection to my aunt and uncle, Mildred and Michael I. Aissen.


Disclaimer

The author of this book is not a physician. The following material is presented in the spirit of historical, philosophical, and scientific inquiry and is not offered as medical advice, diagnosis, or treatment of any kind. Those who wish to treat themselves with honey to cure a serious infection or other major health problem should do so only under the supervision of a qualified health care practitioner.
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INTRODUCTION

Like many people, I’m fascinated by honeybees and have been since childhood. I grew up on a three-acre “rocky farm” in upstate New York, with early memories of a rustic beehive that the previous owners attached to an old locust tree at the edge of our property. 
Every spring the bees would leave the hive and visit the blossoming peach trees, apple trees, and blackberry bushes on the hill behind our farmhouse. We also found them taking nectar from the forsythia, lilac, and rose bushes that bloomed in the yard. 
Like most boys raised in the country, my brother and I built lookouts and forts and often hiked through the property, where invariably we’d cross paths with bees and wasps. Yet unlike the wasps and yellow jackets that would often pursue and sometimes sting us, the honeybees tended to go about their business and left us alone.

Over the years I have written a number of books about natural and alternative healing, and my book 
The Oxygen Prescription (Healing Arts Press, 2007) focused on the therapeutic value of ozone and hydrogen peroxide. Our body naturally produces small amounts of hydrogen peroxide to help protect us from disease. 
Hydrogen peroxide not only helps oxygenate the body but also has the capacity to stimulate oxidative enzymes or proteins that accelerate oxidative reactions. They, in turn, can destroy viruses and bacteria. This is one reason why physicians have clinically administered small amounts of hydrogen peroxide (usually diluted in a standard saline solution) to patients as a healing agent for more than a hundred years.

I was surprised to learn that honey contains an enzyme that can actually help produce low yet continuous levels of hydrogen peroxide. This has been found to be a major reason for honey’s legendary ability to kill bacteria, viruses, and fungi.
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Buckwheat field. Photo by Hideo Sakata.

The use of honey as a healing agent is nothing new. It was an ingredient in medicinal compounds and cures made by 
Egyptian physicians five thousand years ago. In India ayurvedic physicians recommended using honey to promote good health, while the ancient Greeks believed that honey could promote both virility and longevity. Traditional Chinese healers started using honey thousands of years ago, and it continues to make up an important part of Chinese medicine today.

Although several hundred articles on the medicinal value of honey appeared in medical and scientific journals between 1935 and 1990, scientific research was often overlooked by physicians who focused on antibiotics, antivirals, and other drugs to treat human disease.

But with the rapidly increasing spread of superbugs like methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant enterococci (VRE), various strains of extended-spectrum beta-lactamases (ESBLs), and other microbes like 
Pseudomonas and coagulase-negative staphylococci that are becoming resistant to antibiotics, modern medicine has taken a second look at the healing properties of honey.


	Scientists have found that honey has a powerful inhibitory effect on no fewer than sixty species of bacteria. 
	Many of these bacteria are notoriously resistant to antibiotics, but they are powerless against the antibacterial properties of honey.

	Laboratory and clinical research has found that in addition to treating wounds and skin infections, honey can be useful for treating burns as well as a wide variety of internal diseases, including upper respiratory infections, cough, and intestinal disorders. Honey may even help control diabetes, calm the nerves, and even promote more restful sleep.

	Honey is becoming a popular ingredient in government-approved therapeutic salves, ointments, lozenges, and wound dressings.

	Unlike antibiotics and other medications, honey is nontoxic and produces no adverse side effects. It is also inexpensive, easy to obtain, and can be used by virtually anyone.



Yet the story of the therapeutic value of honey is invariably connected with the amazing creature that produces it, the honeybee. Human beings have exploited honeybees since pre-Egyptian times. Honey hunting and beekeeping are among the oldest and most widespread of human activities. Yet the current methods of industrial agriculture—where animals, plants, and the land that sustains them are treated as disposable commodities designed to return the greatest profit for the investment—pose a threat to the future well-being of bees, especially in North 
America, Europe, and other developed nations of the world.

While most of us think that bees are valued primarily as honey producers, their most important commercial value is that of pollinator. Honeybees pollinate most of the fruits and vegetables we eat: if it were not for their labor, these foods would never grow. The welfare of the honeybee and other insect pollinators is essential to our future well-being.

Writing The Honey Prescription has been an adventure. The original outline for the book contained fewer than ten chapters, and it was difficult to believe that there would be enough material to create a book with more than a hundred pages. As I proceeded to develop this project, I was amazed at the vast amount of articles about the healing properties of honey in scientific and medical journals, although most of the studies were done outside the United States. Much of this cutting-edge research will be presented for the first time to the general reader in this book. As I encountered more material about honey, new chapters took shape, and the book soon grew to more than twice its original size.

In addition to locating and studying hundreds of scientific papers in medical libraries and on the internet as well as from many of the authors themselves, I had the honor of meeting Dr. Peter C. 
Molan, director of the honey Research Unit at the University of Waikato in New Zealand. Although probably one of the busiest men in the country, he gave me a full day of his valuable time and patiently responded to dozens of questions that he’d probably answered many times before. Dr. 
Molan also gave me a sheaf of his dozens of scientific papers and offered tips on how to locate more information about therapeutic honey. He also gave me the “Grand 
Tour” of the laboratory of the honey Research Unit, a unique research facility where many of the most exciting discoveries about honey’s healing properties are taking place. I left the University of Waikato exhausted but inspired—far more aware of the complexities involved in honey research as well as the tremendous value of honey as a healing agent.

During the New Zealand trip, it was also possible to visit the impressive modern facilities of Comvita, located in the middle of kiwi-fruit orchards about a half-hour drive south of the city of 
Tauranga. A pioneer in the research and development of manuka honey health products, Comvita produces a variety of honey-based salves and dressings that are being used in leading hospitals in 
Europe and North America. I also had the pleasure of meeting Margaret Bennett, who, with her husband Bill, founded SummerGlow, one of New Zealand’s most respected apiaries specializing in high-activity UMF-grade manuka honey and related products.

I believe that The Honey Prescription is the most complete and authoritative book of its kind to address the wide spectrum of medicinal uses of honey for both the general reader and health care practitioner. Drawing on centuries of material from historical, mythological, and folk-medicine sources from around the world, 
The Honey Prescription presents and evaluates the very latest in scientific and medical evidence of the healing properties of honey, often for the first time in book form. There are also extensive selections of honey-based recipes for both health and beauty, as well as a guide for locating the finest honey products available today.

At a time when health care consumers are looking for inexpensive, nontoxic, and effective remedies for both preventive care and to treat injury and illness, honey is a viable alternative to antibiotics and other medications. I hope that this book will stimulate discussion. I hope that this book will lead both the general public and members of the health care community to take a more serious look at the therapeutic potentials of honey. As a result, we can make more educated and intelligent decisions about the health care options available for ourselves and our families.



PART  I

Grounding




1

WHO ARE THE HONEYBEES?

This tiny creature’s achievements tower above the flights of architecture and efficiency of man-made machinery. It has occupied the minds of scientists, writers, musicians, and philosophers around the globe.

HATTIE ELLIS IN SWEETNESS 
& LIGHT

The honeybee (Apis mellifera) is one of nature’s most magnificent and hardest working creatures. The most studied living being on the planet after humans, the honeybee has been called “the summit of sophisticated engineering” and “an evolutionary triumph of form and function in a thousand details.” 
The result of millions of years of ever-growing perfection, the honeybee lives in perennial social societies that are a model of efficiency and cooperation.

Although domesticated and maintained in artificial hives throughout the world, the honeybee can build and sustain colonies of more than one hundred thousand individual members, all working together seamlessly for the good of the community. As the world’s supreme pollinator of flowers, trees, and other plants, the honeybee allows the planet’s land animals (including humans) to survive and thrive (figure 1.1).
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Figure 1.1. A honeybee on a flower


Honeybee Anatomy

When we watch a honeybee land on a flower, what do we see? A small but perfectly proportioned fluffy insect with large eyes, four slender wings, and a large tail with horizontal stripes.

A closer look reveals that this amazing insect’s articulated body is covered with tiny hairs, including the eyes. Not only do the hairs create an electromagnetic charge that draws in pollen, but also the bristles of the eye (they are located between the 6,900 hexagonal plates or lenses that make up the eye) help the bee to gauge wind direction. The fine hairs on the forelegs allow the bee to clean its antennae, while those on the hind legs enable the bee to scoop pollen from the flower.

The body of the honeybee shares much in common with other insects: as opposed to an internal skeleton like vertebrates, it has a hard outer covering called an exoskeleton. The exoskeleton’s job is to protect the bee’s internal organs and to prevent its body from drying out.

Like other insects, honeybees have three body regions: the head, thorax, and abdomen. The head is composed of the sensory organs and appendages for ingestion like the mouth. The legs and wings are found on the thorax. The digestive and reproductive organs are located in the bee’s abdomen. Let’s take a closer look at this tiny (two-fifths to three-fifths of an inch [5 mm–15 mm]) marvel of engineering and efficiency. (See figure 1.2.)

The Head

When viewed from the front, the honeybee’s head is triangular in shape. The two antennae are located close together near the center of the face. The bee has two compound eyes and three simple eyes, also located on the head. The honeybee uses its proboscis—a long hairy tongue—to feed on liquids like nectar. Its mandibles—described later on—are used to eat pollen and to fashion wax when building the honeycomb.

The honeybee’s segmented antennae serve as important sensory organs. They are connected to the brain by a large double nerve that 
transmits all the important sensory information the honeybee receives to the brain. The tiny sensory hairs found on each antenna are highly responsive to odor and touch.
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Figure 1.2. Anatomy of the honeybee

Honeybees have large compound eyes made up of almost seven thousand tiny lenses. Each lens takes in one small part of the bee’s total vision. The brain then takes the image from each lens and creates one large mosaic-like picture, not unlike what happens when a television screen creates a picture out of millions of tiny dots. In addition to these two large compound eyes, honeybees have three smaller (and simpler) eyes called ocelli. They are located above the compound eyes. While the ocelli are sensitive to light, they cannot view images like the compound eyes can.

The honeybee’s proboscis is essentially a long, slender, hairy tongue. This amazing tool works like a straw to suck liquid food (like nectar, honey, and water) into the female worker bee’s mouth. After feeding, she simply draws up the proboscis and folds it behind her head.

The honeybee has a pair of mandibles that are like pliers. Located on either side of the head, they are used for any job that calls for grasping or cutting: working the wax in honeycomb construction, squeezing flower parts (anthers) to release pollen, carrying refuse out of the hive, or gripping intruders when the bees defend their home.

The Thorax

The thorax is the middle part of the bee and where the three pairs of legs and two pairs of wings are attached.

The honeybee has three pairs of segmented legs that are used primarily for walking. However, the forelegs have tiny hairs designed to clean the antennae and keep them sensitive; the hind legs contain pollen baskets. The surface of the outer hind leg is fringed with long, curved hairs that hold the pollen in place. This enclosed space is used to carry pollen from the flowers back to the hive. Once the bees have gathered the pollen, they move it to the “pollen press” located between the two largest segments of the hind leg. It is used to press the pollen into pellets.

The honeybee has two pairs of flat, thin, membranous wings. The front wings are bigger than the hind wings, but the two wings on each side work together in flight. An aerodynamic wonder, the bee’s ability to fly is not just from the opposite sets of wings flapping but from a propeller-like twist given to each wing (on the same side) during the upstroke and the downstroke. These light, efficient, and powerful wings produce approximately 230 beats per second or 13,800 beats a minute.

The Abdomen

The honeybee’s abdomen is made up of nine segments. The wax and some scent glands are located in these nine segments, while the stinger is found in a pocket at the tapered end.

The worker honeybee has eight specialized wax glands. The wax produced by these glands is discharged as a liquid, which is stored in specialized pockets while it hardens into small flakes or scales. The worker bee removes the wax scales with a special comb located on the inside hind leg. She then transfers the wax scale to her mandibles, where she chews the wax until it becomes a compact, pliant mass. The bee then adds the wax to the honeycomb.

The stinger is found at the end of the abdomen. It is similar to the egg-laying organ found in most other insects, except that it ejects venom instead of eggs. This is why only female bees can have a stinger. Hollow like a hypodermic needle, the stinger is about one-eighth of an inch (0.32 cm) long and is normally retracted within the abdomen. The tip is barbed so it can enter the victim’s body easily but cannot be pulled out. In the struggle to free herself after the honeybee stings her victim, she leaves a portion of the stinger behind. The resulting damage is enough to kill her. The stinger continues to contract by reflex action, continuously pumping venom into the wound for several seconds.




Life in Honeybee Society

A colony of honeybees can contain between thirty and sixty thousand workers in early summer, plus a queen and up to three thousand drones, whose sole purpose is to mate with the single queen. The social life of the honeybee has always been viewed as a model of industry, cooperation, and efficiency. Each member of a bee community has a specific role in life and numerous tasks to accomplish. An old graphic depicting a beekeeper and a variety of bees is reproduced in figure 1.3.
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Figure 1.3. “The Apiary. The Bee-keeper at His Work” depicts the 
various types of honeybee.

The Worker Bees

Most of the adult honeybees in a colony are female worker bees. They aren’t called worker bees by accident, because they perform a wide range of jobs during the few short months from birth to death. As the ultimate multitasker, the worker bee’s life includes:


	tending and feeding young bees, known as larvae;

	making honey;

	making royal jelly and beebread to feed larvae;

	producing wax;

	keeping the hive cool by fanning her wings;

	gathering and storing pollen, nectar, and water;

	guarding the hive from intruders;

	building, cleaning, and repairing the comb; and

	feeding and taking care of the queen and drones.



The life cycle of the worker bee passes through four distinct life stages: the egg, larva, pupa, and adult. The process is called complete metamorphosis, which means that the form of the bee changes drastically from the larva to the adult. A worker bee passes through the immature stages in about three weeks.

On the first day, the queen bee lays a single egg in each cell of the comb. The egg generally hatches into a larva on the fourth day. The larva is not a pretty sight: it is essentially a grub that resembles a tiny white sausage. The larva is fed a mixture of pollen and nectar called beebread. On the ninth day the cell is capped with wax, and the larva transforms into the pupa. The pupa is a physical transition stage between the amorphous larva and the winged adult. After three weeks the new adult worker bee is born. When born in the summer, a worker bee can live as long as three months.

The Drones’ Life

The male members of the colony are known as drones. They are somewhat larger than worker bees and make up only about 5 percent of the hive population. Although they rarely survive longer than two months, the drones live a life of luxury. They don’t collect pollen and cannot secrete royal jelly. They are totally supported by the female worker bees, who feed them with worker jelly. Drones have huge compound eyes, which meet at the top of the heads, plus have an extra segment in their antennae that helps them locate (and connect with) a flying queen. Like all other male bees and wasps, drones do not have stingers.

The Queen Bee

There is only one queen in a honeybee colony. Slightly larger than a worker bee, she has a longer abdomen. Eggs that are destined to become queens are laid in a larger cell, and the larvae are fed only royal jelly rather than ordinary beebread.

After she is born, the adult queen has only one job: to lay eggs. She can lay up to two thousand eggs a day. The queen is fed by the worker bees and never leaves the hive except to mate.

Queen bees also have stingers and use them in battles with each other so the winner can take over the colony. If a hapless new queen emerges from her incubation cell and is detected by the current queen, the reigning monarch will try her utmost to kill her rival. This is how the stability of the colony is maintained. When a queen gets old or weak and slows her production of queen substance—a perfumelike chemical signal called a pheromone that attracts the drones—she is generally replaced by a new queen. New queens are also produced in colonies about to swarm. A queen bee can live for up to five years, which is approximately fifty times longer than the average worker bee.

The Nuptial Flight

The virgin queen takes her nuptial flight sometime within the first week or two of her life. She flies out of the hive and begins to produce queen substance. There are many different types of pheromones that bees and other insects produce to direct or influence the behavior of other insects. The drones are strongly attracted to the specific “come hither” pheromone the queen produces, and those in the area soar skyward to try to connect with her and mate with her. The queen will mate with as many as twenty of them. Soon after mating, each drone dies.

The short life of the average drone is one of leisure with the possibility for sex. While the drone awaits the opportunity to mate with a virgin queen, he is fed royal jelly and otherwise cared for by the worker bees. On occasion, he may leave the hive to test his wings. Yet the drone’s days are always numbered. If he mates with the queen, he dies. And if he doesn’t mate with the queen, he is evicted from the hive by the same worker bees that fed and coddled him before the queen’s nuptial flight, as seen in figure 1.4. Because his only talent is to mate with the queen, an evicted drone cannot fend for himself. He soon dies.

The Queen Mother

Once the queen has mated, she returns to the hive and starts laying eggs in chambers made of beeswax that the worker bees have built especially for this purpose. A queen can lay her own weight in eggs every day. She can also maintain the sperm she has collected for her lifetime in a special pouch in her body; as a result, she can lay eggs indefinitely. The fertilized eggs laid by a queen become female worker bees and new queens. The queen also lays some unfertilized eggs, which produce the drones.

The average queen bee lives for about a year-and-a-half, although some have been known to survive for up to six years. While she is alive and 
active, the queen is constantly cared for by workers acting as attendants. If a queen dies prematurely and the colony had no new queen to replace her, the colony will eventually perish.

[image: image]

Figure 1.4. “The Eviction of the Drones” (“Le massacre”). From 
The Life of Bees, The Liebig Company, 1932.

Saying Good-Bye

When the colony starts to become too crowded, some of the bees—along with the old queen—split off to form a new colony. This is called swarming. Before they leave, special preparations are made to ensure both the survival of the original hive and the bees that are starting the new colony: the eggs for new queens are laid in special larger cells and are carefully nurtured by remaining worker bees. Also, the departing bees engorge themselves on their honey reserves before leaving so as to have enough energy to make it to a new location.




Honeybee Memory

Because foraging is essential to the colony’s survival, a worker bee must remember the color and shape of the different plants that contain pollen. It also needs to remember where they are and how to return to the hive after gathering the nectar and pollen. A study carried out at the 
Australian National University in Canberra found that even though the honeybee contains a tiny brain (it is just one millimeter in diameter and weighs about one milligram—just a hundredth of its body weight of 100 mg), it possesses a sophisticated memory. Honeybees not only plan their activities in a context of both time and space but also figure out what actions are to be performed at the appropriate time. They also have the capacity to synchronize their behavior with daily floral rhythms and forage when both nectar and pollen are at their highest levels. The researchers observed:

Since the species of flowers that are in bloom, say, in the morning are more likely to be replaced by a different species at a different location in the afternoon, the bee needs, and has indeed evolved, an impressive ability to learn and memorize local features and routes, as well as the time of blooming, quickly and accurately.1

This amazing ability enables a bee that visits a particular manuka bush on Monday morning at 9 a.m., for example, to return to that same manuka bush the following morning at exactly the same time.




Bee Communication

When one lives in a small yet populated community, good communication is essential. Recent scientific evidence has shown that honeybees communicate in a variety of ways.

Pheromone Activity

I mentioned earlier that the queen bee attracts drones by releasing a type of chemical known as a pheromone. She produces other pheromones to help the community recognize her, to reduce the amount of egg laying by worker bees, and to keep the bees together when they form a new colony through swarming.

Worker bees also produce different types of pheromones to communicate with other bees in the hive. These pheromones can induce others to fan their wings to cool down the hive, to keep close to each other when they swarm, or to sound the alarm to protect the hive when an invader is near. When a bee stings a perceived invader, the venom attracts other bees, inducing them to sting in the exact same place.

The Waggle Dance

There are other methods of bee communication besides the one involving chemical pheromones. The best known is the “waggle dance”: a unique, figure-eight dance through which a forager bee can share information with her hive mates about the direction of and distance to patches of flowers yielding nectar or pollen, or both. She can also direct them to important water sources.

First explained by the Austrian ethologist (a scientist who studies animal behavior) Karl von Frisch in 
The Dance Language and Orientation of Bees (The Belknap Press of Harvard University Press) in 1967, the waggle dance is a precise mechanism whereby successful foragers can recruit other members of the colony to good locations for collecting vital community resources.

According to the Carl Hayden Bee Research Center, a facility operated by the United States Department of 
Agriculture’s Agricultural Research Service at the University of Arizona, the waggle dance involves a number of highly complex activities:


	The forager bee or recruit locates a rich flower patch, imbibes some nectar, and flies home.

	She crawls onto the vertical combs near the nest entrance and dances for up to several minutes.

	The dance—performed amid closely packed adjacent bees—consists of running through a small figure-eight pattern repeatedly.

	The figure-eight pattern is comprised of a straight run followed by a gradual turn to the right, after which the bee circles back to the starting point; another straight run, followed by a turn and circle to the left, and so on in a regular alternation.

	The informative portion of the dance is the straight run, where the dancer vigorously vibrates (waggles) her abdomen back and forth laterally, emitting strong substrate and airborne vibrations. This is done in addition to buzzes that humans can hear.

	The bee’s flight muscles produce the buzzing sound. It has a frequency range between 200 and 300 cycles per second.

	A new recruit may attend several such dances before she leaves the colony to locate food.

	The direction and duration of straight runs are closely correlated with the direction and distance of the flower patch advertised by the dancing bee.

	Flowers located directly in line with the sun are represented by waggle straight runs in an upward direction on the vertical combs, and any angle to the right or left of the sun’s position is coded by a corresponding angle to the right or left of vertical. The angle between vertical and the straight waggling run of the dance is equal to the angle between the sun (its azimuth as opposed to its elevation above the horizon) and the flight direction from hive to food source.

	The distance between the beehive and target plant appears to be encoded in the duration of the straight runs, since this is the feature of the dance that exhibits the highest correlation with distance to the goal. The farther away the target, the longer the straight runs, with a rate of increase of about 75 milliseconds per 100 meters.2
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Figure 1.5. Four types of waggle dance. From the Bellarmine 
University Department of Biology, Louisville, Kentucky.

In addition to these movements, dancing bees also communicate floral odors that cling to their setae and waxy cuticle. Four different types of waggle dance can be seen in figure 1.5.




How the Bees Make Honey

The major source of honey is nectar from flowers, but in some forest areas, honeydew can be the primary source. Honeydew comes from the excretions of insects that suck the sap of plants.

Unlike the message “Flowers make honey” in the charming old Bulgarian postcard (reproduced in figure 1.6), the flowers provide most of the raw materials that bees use to create this unique product. First, plants produce nectar to attract bees and other insects. Pollen is also trapped in nectar that is collected by bees: the pollen comes from the anthers of the flowers that are producing the nectar.
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Figure 1.6. Lesson for young bees: “flowers make honey.” A 
vintage Bulgarian postcard, date unknown.

Both the bee and the flower are perfectly suited for each other: the pollen is designed to become attached to the insect, and the hairs on the bee’s body are perfectly designed to attract it. The bee actually wallows in the flower, completely dusting itself with pollen. The pollen is then carried to another flower of the same species, which increases the flower’s chance of being pollinated.

From the bee’s point of view, pollen is an important source of protein, vitamins, minerals, and fats for the honeybee colony. It is collected by the bee and packed into the honey sacks on her hind legs. At the same time, the honeybee sucks the nectar from the flower and stores it in her stomach. Saliva is added from the bee’s salivary and hypopharyngeal glands, which begin the process of converting the nectar into honey. When she 
has found all the pollen and nectar she can carry, she returns to the hive.

Upon returning to the hive, the bee regurgitates the nectar, passing it on to the house bees who add their own saliva to the liquid. At the same time, they draw the converted nectar out on their tongue to allow the water in the honey to evaporate. When the water content drops to 35 to 40 percent (from the original 60–75 percent) the bees spread the sweet liquid onto the walls of the hexagonal-shaped cells of their honeycomb and continue to fan it with their wings. This will help evaporate the excess water and prevent the solution from fermenting.

The honey will gradually cure over several days of constant fanning. The worker bees regulate the temperature of the hive between 82.4° and 95°F (28° and 35°C) to assist in the curing process. When the water content of the honey drops below 20 percent, they seal the top of the cell with wax that comes from special wax glands on the underside of their abdomens. The enzymes added by the bees during the earlier honey-making process continue to ripen the honey while it is stored.

A Lifetime of Effort

For the bees, the production of honey is truly a lifetime effort. Here are a few random facts:


	It takes nectar from approximately 2.6 million flowers to make one pound of honey (more than 5.7 million flowers for 1 kilogram).

	Depending on the flower source, a honeybee must visit between several hundred to more than one thousand flowers in order to fill her honey stomach.

	A colony of bees may collectively travel as far as fifty-five thousand miles to make just a pound of honey.

	It takes one thousand bees to make a mere ounce of honey. This is more than a single honeybee can produce in its entire life.

	A hive can produce sixty to one hundred pounds of honey a year.

	A bee colony of one hundred thousand bees can make ten pounds of honey per day, which is much more than the bees need themselves. They usually produce about one hundred extra pounds per summer.

	In the United States, the yearly per capita consumption of all sweeteners (including cane sugar; high-fructose corn syrup; high-intensity, low-calorie sweeteners like aspartame; and honey) exceeds 170 pounds (77.2 kilograms). U.S. per capita consumption of honey alone is around 1.3 pounds (0.59 kg) a year.






Extracting the Honey

A super is the part of a commercial beehive that is used to collect honey. Honey supers may contain eight to ten frames where the bees live and maintain their honeycomb. The most common variety has a depth of 65/8 inches (approximately 14 cm). During a honey flow beekeepers may put several honey supers onto a hive so the bees have enough storage space.

Because bees understandably do not want their honey to be removed, the beekeeper is often in danger of getting stung. He or she (most beekeepers happen to be male) use either a brush soaked with water to brush the bees off the honeycombed frame (the water makes their wings too heavy to fly) or smoke, which is believed to quiet down the bees. Wise beekeepers do not take all of the honey: they leave enough for the bees to feed on during the winter. A minority of commercial beekeepers simply kills the bees outright and takes all the honey.

Although some honey is sold in the form of honeycomb, most is extracted from the comb before marketing. Once removed from the hive, the honeycomb cappings are stripped off the frames with a hot electric knife. The cappings are later collected and melted down to get the wax, which can then be used for sealing preserves or making candles.

The uncapped frames are then placed in an extractor, which resembles an old-fashioned washing machine drum activated by a pulley that spins the frames around. Honey is sprayed out of the frames and drips down the inside of a drum to collect at the bottom. Each frame is spun first with one side outward, then flipped to expose the other side. The empty frames—known as stickies—are then returned to the hive.
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HONEY: GIFT OF THE GODS

Honey is a wonderful gift of nature, and stands almost alone as a pure natural sweet, perfect in itself.

SAMUEL SIMMINS, A 
MODERN BEE FARM
AND 
ITS ECONOMIC MANAGEMENT, 
1887

The remarkable honeybee makes a remarkable product. Treasured for more than ten thousand years, the use of honey parallels the evolution of human society. It has been used as a source of food by nearly every culture, and it has also been a part of religious and healing ceremonies in many corners of the world. Until recently, honey was one of the only concentrated forms of sugar available in most parts of the world. The same cultural richness has produced an equally colorful variety of uses of honey in other products ranging from cake to medicine to cosmetics.


Honey: The Definition

What is honey? A reliable definition can be found in the Codex Alimentarius—or food code—that was developed by the United Nations Food and 
Agriculture Organization. It is the global reference for commercial food producers, food processors, and national food control agencies 
around the world. In 2001 it offered the following general definition of honey in which all commercially required characteristics of the product are described.

Honey is the natural sweet substance produced by honey bees from the nectar of plants or from secretions of living parts of plants or excretions of plant sucking insects on the living parts of plants, which the bees collect, transform by combining with specific substances of their own, deposit, dehydrate, store and leave in the honey comb to ripen and mature.1




Honey: Two Basic Types

I mentioned earlier that there are several hundred species of bees that produce honey, and other types of bees and even wasps are known to store different kinds of honey as food reserves. Yet because the vast majority of the honey we consume today is produced by one bee species, known as 
Apis mellifera, any references to honey made in this book will refer to this species unless otherwise specified. The codex provides two further definitions of honey produced by 
Apis mellifera.

	Blossom honey or nectar honey is distinguished as coming from the nectaries of flowers, or the plant glands that secrete a sweet substance called nectar. The vast majority of honey we consume is blossom honey.
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