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The 1970s and ’80s saw a spike in generic food. Many supermarkets sold
food (or “food™) in white containers labeled with only the name of the

food. These days, consumers are more aware of where their food comes

from, how it is processed, and the varieties available.

Recently I leamed — mostly as a result of making
mead and judging some mead contests — that there is
a wide variety of honeys out there, and each may be
processed in different ways. To understand why dif-
ferent varieties of honey have different characteris-
tics, and how processing affects these traits, it's best
to start with how bees make honey.
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Winter in the hive

Honeybees are eusocial insects, meaning they have
aqueen that Jays eggs while all the other females in the
hive are nonreproductive worker bees. Ail the worker
bees are sisters. During winter, honeybees mostly re-
main in their hive. The numerous worker bees huddie
around the queen, forming a winter cluster. The heat
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Leam more about bee safety and beckeeping in our comman-sense guide for beginners (http://bitly/10C82Y5).
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of their metabolic activity, which can be increased by
shivering or beating their wings, keeps the queen and
other members of the cluster warm — guite warm, in
fact. The queen is kept at 81 degrees Fahrenheit dur-
ing the coldest days of winter. The fuel for all this heat
is the honey produced earlier in the year.

Spring and beyond

Once the first spring flowers emerge, worker bees
visit them and coilect nectar and pollen. Nectar is
a liquid solution, prodnced by the plant, containing
more than 50 percent water. The main solid dissolved
in nectar is sucrose, followed by lesser amounts of
fructose, glucose, maltose and other sugars. Whatever
floral compounds responsible for the flower’s scent
are also present in the nectar. A worker bee collecis 50
to 60 milligrams of nectar — about 90 percent of her
body weight — before returning to the hive. Much of
this nectar is stored in the bee’s honey sac (or honey

stornach), an outcropping of the digestive system.

Pollen is “plant sperm,” and worker bees collect
this, too. Worker bees get pollen grains stuck on their
“hair” when they visit flowers. They then groom them-
selves to roll the pollen into balls and move the balls
to their pollen basket, a structure on their hind legs.
They bring this pollen back to the hive. Of course,
some pollen rubs off the bee whenever she visits a
flower, potentially pollinating it, and that is why flow-
ers maintain the necessary features to attract bees.

Worker bees use some of the nectar and pollen
for their own nutrition. They will also regurgitate it
to feed their sisters. The remaining nectar and pol-
len, if any, goes toward honey production. In early
spring, most of the nectar and pollen is immediately
consumed by the workers to restore the health of the
hive, fuel hive maintenance activities, and produce
new bees. Typically, honey production la§$ behind the
first appearance of flowers by several weeks.

Hives stand at the ready
for their winged residents.
INSETS, CLOCKWISE FROM
TOP RIGHT: A spoonful of
delicious-fooking honey
goes into a sealable jar;

a colony of bees swarms
hefore finding a new home;
a honeybee laden with
polen retums to the hive;
and a beekeeper inspecis
a frame covered with bees
and wax from a Langstroth-
style beehive.
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From nectar to honey
Honey production actually
starts inside individual worker
bees. The honey sac secretes en-
. zymes into the nectar to begin
- -modifying it One of these en-
" zymes is invertase, which splits
Y a sucrose molecule into its two
i component sugars — fructose and
= glucose. Another enzyme is glucose
. oxidase, which begins converting
glucose into gluconic acid and hy-
drogen peroxide. Hydrogen peroxide acts as an anti-
bacterial agent, and the bees secrete this enzyme to a
greater degree in nectars with higher water content —

in which bacterial growth is more likely.

Back at the hive, nectar may be regurgitated into
other bees or into cells in the comb. Once in the comb,
the bees fan the liquid with their wings 1o dehydrate
it. The liguid nectar gradually loses water, and when

TOP 1O BOTTOM: Fireweed
{Chamerion angustifolium)
is a favorite flower for
heneybees, and the
resulting honey has a mild
ftavor; while gathering
petien, honeybees alse
help with pollination;
some people consider

bee poiien to be a healthy
food supplement; and
beekeepars often remove
the raw honeycomb before
harvesting the honey.

the liquid content reaches 17 percent, the cell in the
honeycomb is capped, sealing in the solution that is
now honey. In arid conditions, honey may contain as
little as 15 percent water.

The low water content of
honey ensures that bacteria
cannot reproduce and lead

to spoilage. It also prevents
wild yeasts from ferment-

ing the honey. (Clostrid-

- fum botulinum spores,
.. however, can survive in
% honey, so it is not advis-
. able to feed it to chil-
dren under the age of

; 2. Adults will excrete
the spores before they can grow
and cause a problem. However,
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in young children, whose guts may not be completely
colonized by bacteria, this botulinum-toxin producing
bacteria can take hold.)

Honey is sweet, but it is also acidic. Honey gets
its acidity mainly from gluconic acid, but may also
contain citric acid and malic acid (the most abundant
acid in green apples). Honey can also contain acetic
acid (the main acid in vinegar) or butyric acid. Butyric
acid is found in some cheeses and is also the acid that
canses the distinctive smell of human vomit. Exces-
sive amounts of either acetic or butyric acid yield off
flavers or aromas.

The pH of honey varies, but the median value is
3.9, a value slightly higher than most fruit juices. Most
honey is light in color. However, there are some dark-
er varietics, and those honeys typically have higher
pH values and higher levels of sodtum and potassivm,

Bees also unload their pollen into cells within
the honeycomb. The mass of pollen in a comb cell is
called bee bread and is the major source of protein,
oils, vitamins and minerals for the bees. Pollen is es-
sential for the development of young bees. During the
gathering and placing of nectar in cells in the comb,
smaller amounts of pollen end up in the nectar cells
and therefore in the final honey.

Wild bees produce sufficient honey to survive the
winter and restart hive activity in the spring. Com-
mercial honeybees, however, have been selected to
produce a large excess of honey, Beekeepers take
honey from commercial hives when it reaches a level
at which removing it does not endanger the hive.

So, in short, bees take liquid nectar from flowers,
break down the sucrose in it and evaporate much of
the water to leave a stable form of nutrition for the
hive. Honey contains not only the sugar from the nec-
tar, but also the aroma compounds of the flowers from
which the nectar was harvested. Raw honey also con-
tains stray pollen grains and bee parts (wings, legs,
etc.), wax from the comb, propolis (a resin bees use
to seal their hive), and airborne contaminants such as
wild yeast and bacteria. Consumers can buy honey in
many forms, ranging from honeycombs to the popular
liquid honey. In addition to the different forms of hon-
¢y, there are different varieties of honey - determined
by the type of nectar used to produce it.

Forms of honey

Honey can be purchased raw, but most commercial
honey is processed in one or more ways. Honey may
be filtered, pasteurized or creamed, and each process
alters the honey with the goal of making it more de-
sirable to congumers. Increasingly, however, folks are
becoming aware of the health benefits of raw honey.
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HONEY VARIETIES

Aithough the distibution of sugars and acids varies among honeys, the primary difference between honey varieties comes from the fiavor and aroma

of the nectar.

The USDA allows honey producers to labe! their honey as a variety if more than 50 percent of the honey was made from nectar from that flower.
So, different honey varieties smell and taste tike the nectar from which they were produced. For many plants, the flower's nectar has a similar flavor
to the fruit. For example, raspberry blossom honey has a flavor and aroma reminiscent of raspberries. Here s a list of popular and prized honey
varieties. It is not exhaustive - there are potentially as many varieties of honey as there are varieties of flowers that produce nectar.

HONEYDEW HONEY

Honeydew is made when a bee colony col-
fects the sticky, sugary secretion of aphids
{called honeydew) instead of nectar from
flowers. it produces a strongly flavored
honey that is prized in some parts of Europe
and Asia, but this type of honey Is not seen
often in North America.

ORANGE BLOSSOM HONEY

Orange blossom honey is made from the
nectar of citrus trees - not strictly oranges -
in California, Florida and, to a lesser extent,
Texas. It is light in color and has a wonderful
aroma, reminiscent of citrus frults. i is one
of the most highly prized varieties for mead
making, although the quality varies.

CLOVER HONEY

In North America, clover honey is one of the
most popular varieties. Clover honey from

a single source of clover may be strongiy
ftavored. in practice, however, clover honey
from large suppliers is frequently blended
for consistency, and the blend is generally
mildly flavored. Clover honey works grest
as an ali-purpose swestener, but it isn't the
most exciting variety of honey.

TUPELO HONEY

Produced in Florida, tupelo hansy is made
from the nectar of the white tupelo tree
{also called the river lime tree), which
grows in northern Florida and produces the
Ogeechee lime. The honey is light in color,
has a distinct fiavor, and s very aromatic.
This is another variety of honey favored by
mead makers,

RASPBERRY BLOSSOM and
BLUEBERRY BLOSSOM HONEY

These two honeys have aromas and flavors
reminiscent of their namesake fruit. Rasp-
berry honey makes excellent mead. Blue-
berry biossom honey, which is amber in col-
or, is made In New England and Michigan.

FIREWEED HONEY
Firewsed is a pevennial herb that grows in

_5/\ the Pacific Northwest. Its nectar produces a
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mildly flavored, lightly aromatic honey.

BUCKWHEAT HONEY

Produced in Minnesota, Wisconsin, Qhio,
Pennsylvania, New York and eastern Canada,
buckwheat is one of the darkest honeys

and also one of the strongest smelling and
tasting. Buckwheat honey is incredibly rich
in antioxidants.

ALFALFA HONEY

Lightly colored with a delicate aroma and
not as strangly fiavored, alfalfa honey is a
good choice if you want a sweetener without
a lot of varietal character.

WILDFLOWER HONEY

Wildflower honey Is made from the nectar of
an unspecified mix of wildflowers, and varies
depending cn geographic location and time
of year. As such, it's basically a crapshoot.

If you find a wildflower honey you really like,
make note of the producer {(and maybe even
the time of year it was packaged, if that
information is avaitable), because another
wildflower honey from another producer may
be completely different.

SAGE HONEY

Made in California, sage honey is light in
color, flavor and aroma, and # is also slow
to form crystais.

LEATHERWOOD HONEY

Made from the leatherwood tree (a eucalyp-
tus tree}, this is the most widely produced
honey in Australia. K has a strong and
distinctively “spicy” flavor.

OTHERS

There are a nearly endless number of honey
varieties. For tocal and regional honeys,
check with your local honey producers for
varieties produced from crops or wikifiowers
in your area. For example, | tive in Texas, and
two local varieties are hualillo honey (made
frq?n’ the desert huajillo bush, sometimes
spelied guajillo} and mesquite honey.
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Pasteurization and crystallization

Many foods are pasteurized. However, the water content in
raw honey is low enough that the growth of micoorganisms is sup-
pressed. So why is some honey pasteurized? Honey is pasteurized
to slow the formation of crystals. In raw honey, particles floating in
the honey - pollen, bits of wax, etc. — serve as the nucleation site
for a crystal. Crystallization does not harm honey - simply heat-
ing it melts the crystal back into a liquid. However, many consum-
ers find crystailized honey unsightly. Pasteurization does not harm
the honey, but some of the more delicate aromas may be destroyed.
Also, small amounts of caramelization may occur in the process.

Filtration

Most commercially available honey is filtered. Although raw
honey is perfectly safe to eat, it may not appeal to consumets.

Honey can be filtered to various degress. Some raw honeys
undergo a coarse filration that really only removes wings and
“chunks” large enough to be seen with the naked eye. Most com-
mercial honey, however, is filtered to remove particles down to 0.1
to 10 micrometers. This filtration is tight enough to not only remove
macroscopic contaminants, but most pollen as well.

Another, even tighter form of filtration is ultrafiltration, which
separates out particles as small as 0.001 to 0.1 micrometers. In or-
der for honey 1o be ultrafiltered, it mast first be watered down. The
filtered liquid is nsed in the food industry as a sweetener, but is not
considered a honey because its water content exceeds 20 percent.

Creamed honey

Creamed honey is honey that has been whipped to break down
any existing crystals in the honey 1o a very small size. This retards
the quick formation of large crystals. The result is a honey that is
somewhat granulated.

Raw honey

Many honey producers also sefl raw honey. Raw honey is usually
lightly filtered — just enough to remove the large bits. Raw honey
will crystallize, but can be reheated to dissolve the crystals. Because
it is not pasteurized, the aroma of the honey will not be diminished.
Raw honey may be slightly more nutritious than filtered honey be-
cause of the small amount of protein found in the pollen grains.

Mead makers — the folks who make honey wine — view raw hon-
ey as the highest quality honey. Compared to other forms of honey,
raw honey just smells and tastes better. Some claim honey harvested
earlier in the season is generally preferable to honey harvested later.

Raw honey is generally sold as a liquid, although it may be crys-
tallized on the store shelf. Some sources also sell chunks of honey-
comb. This is, of course, as raw as honey gets — but it also takes
more work to get the honey you want if you need to drain it from
the comb, @™

Chris Colby is an avid gardener whe lives in Bastrop, Texas, with
his wife und cats, His academic background is in biclogy — a Ph.D.
from Baston University — but his main interest is in brewing beer,
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