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Composition of American Honeys

By Jonathan W. White, Jr., Mary L. Riethof, Mary H. Subers, and Irenc Kushnir,
Eastern Utilization Research and Development Division, Agricultural Research

Service

Each year about 250 million pounds of honey is harvested by the
beekeepers of the United States. This honey is produced by more
than 5 million colonies of honeybees, owned by beckeepers whose
operations range from the single hive of the hobbyist to that of the
full-time commercial apiarist who may control many thousands of
colonies. :

Hundreds of plants are known to be attractive to bees as nectar
sources. Many of these, either cultivated or in the wild state, occur
in local concentrations large enough to be valuable as sources of
surplus honey. Since honey is produced in cach of the 50 States of
this country, the possibilities for variation in its composition and
properties are enormous. Added to the variety of nectar-secreting
plants are the effects of beekeeping and farming practices, loeal
climatic and environmental conditions, and soils, any or all of which
might affect the composition of honey. It is apparent that honey is
potentially an extremely variable commodity. This wvariability
retards the extensive use of honey in many parts of the food industry.
The trend appears to be toward standardization of ingredients and
toward incereasing use of materials of known composition.  Honey, a
most valuable carbohydrate that carries unique flavoring properties,
is a relatively complex material whose composition, either in general
or specifically, has been only imperfectly known and reported.

Although hundreds of honey types and blends are known, only 25
or 30 are of commercial significance. These are the bulk honeys of
trade—the ones that are available from yvear to vear and that provide
most of the commercial beekeeper’s income.  Little or no information
has been available on the variations in composition to be expected
among these honeys.

Profound changes have taken place in agricultural practices in this
country over the past few decades. These have been reflected in
changes in the types of honey produced and also in the inereased
dependence of American agriculture on the honeybee for pollination of
many crops. The last analytical survey of the composition of
American Eo‘nev was that of Browne, published in 1908 (9).! Honey
samples studied were probably of the 1902 or 1903 crops. The pro-
cedures then used for carbohydrate analysis of honey have been em-
ployed ever since with only minor improvements (12, 25). Recently,
mnovations have been made (50, 54), and the resulting analyses are
far less empirical than previous ones (95). Differences in results for
carbohydrates between old and new methods are sufficiently large

! Numbers in parentheses refer to Literature Cited, p. 40.




that it is necessary to re-examine Lie CarvvILyUIuw wWaspuosvoas ws
honey by the newer procedures.

A fuller knowledge of the composition of honey and its variation
with floral source, age, production area, and crop year is essential
to maintaining or improving its competitive position in the market
and in the food industry. It is the objective of this bulletin to pro-
vide such information.

Only partial attainment of this objective is within our grasp.
Physical limitations have confined our efforts to as complete an
analysis as possible of 504 samples of honey and honeydew, repre-
senting 2 crop vears. These samples originated in 47 States and
represent 83 single floral types, 93 blends ol known composition,
and 4 honeydew types. Certainty regarding floral type(s) of the
samples is not absolute by any means; further comment on this
appears Iater. Samples of the more common and important types of
honey yield some information on variation due to area of production.

REVIEW OF PREVIOUS WORK

Relatively little attention has been given to the composition of
American honey in recent years. About 500 commercial “honey”
samples were analyzed late in the 19th century during Wiley’s crusade
for the Pure Food Laws (89). At that time much of the honey on
the market was adulterated with other carbohydrate materials.  The
analytical methods developed during that time were later used by
Browne () and his report has remained the standard reference in
this field.  He analvzed 100 samples of honey and honeydew from
42 floral types representing 21 plant families.  In addition to dex-
trose, levulose, sucrose, and dextrin, the amount of ash, free acidity.
and the presence of tannin were also determined.

In 1908, Van Dine and Thompson (49) reported the analysis of
54 samples of Hawaiian honey and honeydew.  Using a new proce-
dure for dextrose determination in honey, Lothrop and Holmes in
1931 (22) published values for dextrose and levulose for 33 United
States honey samples of 30 floral types. Three years later, Lynn.
Milum, and Englis analyzed 25 snmp{vs of Tllinois honey (29) repre-
senting 8 floral types and blends. Al these analyses were largely
empirical, though the analytical methods used by Lynn et al. and
by Lothrop and Holmes resulted in more realistic values than those
reported earlier.

Eckert and Allinger later (72) published analyses of 112 sample-
of Californin honey and honeydew. These represented 47 floral
tvpes and blends.  The carbohydrate methods they used were essen-
tially those of Browne, which have appeared in the Official Method~
of the Association of Official Agrivu]tux'nl Chemists (Z) since 1916.
Ellegood and Fisher (14) analyzed four samples of fireweed hone
by these methods in 1940.

A critical study of methods of sugar analysis applicable to hone
was made in 1952 by White, Riceiuti, and Maher (57). None o
five methods generally in use or proposed for honey analysis, includin:
the Official Methods, gave results rellecting the true composition o
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the sample. Later White and Maher (64) developed an entirely
new procedure for carbohydrate analysis of honey, which they applied
to 19 domestic honey samples (55). Using this method they found
a new category of honey sugars, the reducing disaccharides; the
method also provided more accurate values for dextrose, levulose,
and higher sugars than did older methods. This method has heen
used in analyzing the samples in this report. It has been subjected
to collaborative testing (48, 60) and accepted as first action by
the Associntion of Official Agricultural Chemists (28). It has also
been used in Canada (3), Chile (?7), and South Africa.?

HONEY SAMPLES
PROCUREMENT

Samples of honey for the crop yvears 1956 and 1957 were solicited
personally and by mail from beekeepers and producer organizations,
Special emphasis was placed on obtaining samples of known sonree
and history. Where loeal conditions and practices produced complex
blends, these were identified as such and are characterized by loeation,
area of production, and time of harvest.  Instruetions were given on
proper sampling and as much detail as possible was requested regard-
ing area of production, floral type or blend information, and tvpe of
processing,  While unheated samples were preferred, samples of known
heating history were accepted.  During the 2-vear period, 516 <amples
of honey and honeydew were obtained, of which 12 were not analvzed
for various reasons. The loeations from which samples were obtained
are shown on the map (fig. 1).

TREATMENT AND STORAGE

Procedures for handling samples on arrival were occasionally modi-
fied during the work.  Approximately the first 200 samples were
handled as follows:

If the sample was liquid * or only slightly granulated when
received, it was mixed and a 2-ounce subsample removed and
graded for color. This was then stored at —20° C. (—4° F.)
within Lday of arrival.  The remainder of the sample was kept at
room temperature (23°-28° (') 73°-82° IF)) in a dark cabinet
until analysis,

If the sample was partly or completely granulated upon receipt,
it was heated with eap tight in a water bath at 60° C. (140° F.)
for 30 minutes.  If this did not liquefy the sample, the tempera-
ture was raised to 65° C. (149° F)) and heating was continued
until liquefaction was complete. The sample was cooled, a 2-
ounce subsample was graded for color, and stored at —20° C,
(=14 F). The rest of the sample was kept at room temperature
us indieated previously,

SANDERSON, RoOH. SOME CHEMICAL AND PHYSICAL PROPFRTIES OF <OUTH
APRICAN HONEYS,  Thesisi Univ. of Stellenboseh, Stellenboseh, South Afriea,
1958,

S Determined by a honey polariscope (325,




