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Composition of American Honeys
By Jonathan W. White, Jr., Mary L .. Riethof, ~fary H. Subers, and Irene 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
thun 5 million colonies of honeybees, owned by beekeepers whose
operations runge from the single hive or the hobbyist to that of the
full-time commercial apiarist. who may control many thousands or
colonies.
Hundreds or plants nrc known to be at trnctive to bees as nectar

sources. Many of these, either cult ivat od or in the wild stnt.e, OI'CUI'
in local conccntrutions lnrge enough to be valuable as SOUI'C('S of
surplus honey. Since honey is produced in N1('h of the 50 Stutes of
this country, the possibilities for vnrintion in its composition and
properties nrc enormous. ...\ddt'd to the vuriot v of IH'!'tllr-5('(Teting
plants nrc tho effects of becker-ping and farming prnrt iccs, local
climatic and environmcntul conditions, and soils, unv 01' all of which
might affect the composition of hOlH'Y. It is uppurr-nt that honov is
potentially an extremely variublo conuuoditv. This variabilitv
retards the extensive usc of honey in manv parts of the food indust rv.
The trend appeurs to 1)(' toward st andardizut ion of ingredients and
toward inert-using use of mn t eriuls of known composition. l Ionr-v, 11
most. vuluuhle curbohvdrn te thut rurries unique flavoring- propcrt ies,
is n rclutivcly complex mnterinl whose composition, either in gt'IH'nti
or specifically, has h(\(\11 onlv imperfectlv known und reported .
Although hundreds of hOIH'~- tYPl'S nnd blonds arc known, only 2[)

or ao nrc of commercial signiticuncc. These UI'l' the bulk hOI1('Y5 of
trndo-e-thc OI1<'S that are uvniluble from YPUI' to y(,:l1" lind that provide
most of the commercial beekeeper's income. Lit t le or 110 information
11118 been avuiluble on the variations in composition to be expected
among these honevs.
Profound changes have taken place in agricultural practices in this

country over the past few decades. These hn ve been reflected in
changes in the types of honev produced and also in tho increased
dependence of American agriculture on the honeybee for pollinn t ion of
many crops. The last anulvt ical survey of the composition of
American honey was tha t of BI'OWllC, published in 1908 ([J) ,I Honey
samples studied Wl'I'(\ probably of the 1902 or 190:3 crops. The pro-
cedures then used for carbohvdrate analvsis of hOI1(,v hu ve been elll-
ployed ever since with only minor improvements (12: 2[i). Recently,
innovations have been made (50, 54), and the resulting anulyses are
fur less empirical than previous ones (55). Differences ill results for
carbohydrates between old and new methods are sufficiently large

1 Numbers in parentheses refer to Literature Cited, p, -10.
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that it is necessary to re-CXfiIIUIlC MW CltfUVU.)'UtU\J\:l \.Jvwpv.., .••..•vu VA.

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
unci in the food industry. It is the objective of this bulletin to pro-
vide such information.
Only part.inl at tainment of this objective is within our grasp.

Physical limitations have confined om' efforts to us complete nil
analysis us possible of 504 samples of honey and honeydew, repro-
senting 2 crop years. These samples originated in 47 Stutes and
represent S:3 single floral types, ~):3 blends of known composition,
and 4 honeydew types. Certainty regarding floral t.ypefs) of t.he
samples is not absolute hy uny means; further comment on this
uppours lnt er. Samples of the more common aiul importunt types of
honey yield some information on variation due to urea of production.

REVIEW OF PREVIOUS WORK
Hclnt ively little attention has been given to the composition of

..\nwricllll hono v ill recent vonrs. About 500 commorcial "I1OIlt,\""
samples wr-re 1I1~1IIYl.('d lute ill the 19th century during ,ril<'y's crusade
for the Pun' Food Laws (5tJ). At that. time much of the honcv Oil
the mnrkot was adulterated with other carbohvdrut o mut eriuls. T'h«
llllalytical nu-t hods developed during that t.imo were later used by
Browne (/J) .uul his report has remained the stundurd rdc!'('ll('(, ill

t liis field. l Ie unnlvzcd 100 sample'S of honcv and \tlllH'ydew Iro m
-t2 lln)'ni tvpes rcprt-sent ing :.?1 plunt families. III addition to di-x-
t rose. levulose, SlI(TOSP, and dextrin. the umount of ash, free ucid it v.
and tlH' preSt'W'p of tannin were also det orminod.
In 1!lOS, Van Dill!' and 'I'hompson (45) reported the analysis of

;)4 samples of Hawaiian \tOIH',\" and honcvdow. Using n new Pl'O(,P-

dun' fur dl'xtl'OSl' dot orminu t ion ill honey, Lotlu-op and Holmes ill
in:)} (22) published values for dextrose and levulose for a;3 L'nited
States honev samples of ;)0 Ilorul t.'"I>(,8. Three ),('HI'S l11t('1', Lvnn.
~[il\lm. and Englis analyzed 25 samples of Illinois honey (25) l'Ppn'-
sentiug S floral types and blends, All these unulvsos were hrgdy
empiricul, though the unulvticul methods used hy Lvnn l'l al. lind
by I .•ot hrop und Holmes resulted ill mort' realistic valuos t hn n tlWSt
reported earlier.
Eel.;:Pl't and Allinger Intel' (12) published analyses of 112 sample-

of Culiforniu honcv and honeydew. These represented 47 Iloru l
type's Hilt! blends. The r-urbohydrutc methods they used WeI'(' (':"8('1\-
t iullv t.hose l~f l~rowJle, w!li.ch hllY~\ llI)Pl'nrt.(} in l,~H' Oflicill~ ~ll'thod:-
of the Associution of Official Agricu t urul Chemists (1) SlIH'P I9Hi.
Ellegood and Fisher (14) analyzed four samples of firewood hono,
by these methods in 1940.
A eriti(,lll study of methods of SUgHI'unulvsis applicable to hOIH',\

was made ill ID;,):.? h~' ,rhitt', Hicciuti, lind ~rnlH'1' (5?'). Non- U

fin' methods g(,)H'I'lllly ill usc or proposed for \tOlH'Y nnulvsis, includin,
tilt' Olliciul Xlet hods, guve resul ts n'{[l'cting the true composition 01
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tho sample. Later White and Maher (54,) developed an entirolv
Jl(,W procedure for carbohydrate nunlysis of hOlWY, which t hoy applied
to In domestic honey samples (55), Using this method thev found
a Il(,W cutcgory of hOIH'Y sugars, the reducing disacchnridcs ; t ho
method uls» provided more uccurute values for dextrose, levulose,
and higher suznrs thnn did older methods, This method has boon
used in annlvzing the samples in this report. It has been subjected
to cnllahorn tivo testing (48, 50) and accepted ns first, fiction hy
fltp AI"S(Wl11tinJl of Official Agricultural Chemists (28), It has also
boen used in Cnnuda (3), Chile (7), and South Africa."

IIOI\TEY SAj\1PLES
PROCUREMENT

:-;alllpI('s of hnnr-v for tlu- (,I'OP y(,lll~ 1\1;')1) and 1n!)7 \\"('1'1' soliciu-d
pr-rsouu llv and bv mail from ht'l'kI'I'IH'l:-i Hlid prodlJ('('1' ol'!,.!'allizlltioIlS.
~p,'('it\1 emphasis WIIS plll('('d 011ohtllillil1~ snrnph-s of knnwn Solln'p
:llld history, \"Iwn' lo('al r-orulit ions and prnr-t i(,(,5 prodll1'pd complr-x
hlr-ncls. tll(';4(' w('n' idl'lltifil,d liS stich lIlld n rr- ('hlll'llctNiz('d hv lorut ion ,
al'!'H of product ion, alld t im« of hurvr-st . Ins! i'llI'! ions Wl'r~' gin·n on
proper samplirur Hlld :IS mur-h dl'taillls possihlr- W:lS l't'qll('st('d I't'gllrd-
illg lIl'I'H of produrt ion , [lorn l t~'IH' or hlelld informut ion , :l11d tYJw of
p/,(H'('ssin~. "'hill' 1111h('11 t I'd SHillpIt'S wi-r« prvfr-rrr-d , sn m plr-s of known
Ill'a t illg hist ory \\'PJ'(' 1l('('('pt I'd, ])11rintr till' :l-Y":t I' pcrio.l , ;jHi samples
of bOIH'" alld !JOI\,,\'t!,,\\, wo n- oht n in.-d. (If whil·1i 1:l Wt'!'t, Ilot :lllah'zed
for various J'(·aS()Il~. Tilt' IO(,HI ions Iroru which s.unpk-s wr r« nhtll'illl,d
II J'(' shown 011 t Iil' IIIllp (lig. 1).

TREATMENT 1\1'-'1) STORAGE

Pro('('dlln's for halldlillg sn mplcs Oil n n-iv al \\'l'!'" ()('('llsiollally modi-
lit'd dllrilJg Ihi' work. Appruximuu-lv lht' Iirst :lOO su mph-s were
Itlllllllt·d us Io llows:

If t ln- Slllllpil' WaS liquid :1 o r Oldy slightly granulated when
I't'cl'in'd, it was mixed and II :!-OllIH'P su hsurn ph' removed HIld
gl'lldl'd for ('0101'. This was tlu-n st o n-d lit ---:!oo C. (_-10 F,)
within 1day of urrivul. TIH' retnuindr-r of t ItI' s.un ph- wus kept Ilt
room tl'mpl'I'at 111'(' (:!;3°-:28° C., i;{O"_~:!O F.) ill II dark cabinet
un t il unu lvsis,

If tht' sample wus partly oJ'{'ollJpIl'tply grnIllilatpd UPOIl receipt ,
it was hPlltl'd with ('liP tight ill It WHipI' b.u h III liOQ C. (1-100 F.)
for;W minut es. If t h is did not liqlld~' t lu- sn rnpl«, till' teiupern-
tUI'{' WlIS ruised to /};')O C, (14DO F.) and Ill'lltillg WIIS continued
unt il Iiqucfur-t iou wu» «ompk-t e. Tilt' sa mpl.- wus rook-d , Il :!_
OllIH'(' suhsumpl« was grlldl'd for ('0101', IIl1d sloJ't'd at -:200 C.
(-_to F.). Tilt, I't'st of t lie Slllllpll' wus kvpt u t room Ivmpi-rut u n-
11:-> illd jell t t·d PI'('\' iOIl;";!,'"

::A"IH:n,;o". IL II. ';(l~IE ('IIE\I'I'\I. \ '1;11 l'IIY"1t' \1. I'HnI'FHT1E" /IF "Ol'TH
\FHI(;'\" 1I0"EY,;. T!w-;j ••, l'lli\'. of ~II'I/.o!dJlJ"(''', ~t •.'lll·ldJll~i·h, ~()llth Af rir a,
I Ht)S,

3 1>l't1·l'lllill.:d hy a ItUII.'." PUial'i":I'OIlt' I"j.;';,
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