
I C? 'it'S

CONTAMINANTS IN HONEY: WHAT THEY MEAN TO MARKETING

J. W. White

Tom Sanford invited me to speak to you on this subject. My
first reaction was to beg off feeling that these matters should not be
aired in a forum like this because of a tendency we sometimes see to
sensationalise remarks on these subjects out of context. He persuaded me
that it is an area that needs to be discussed so that the subject can
by put ;nto perspective and considered rationally.

I will begin by listing the sources of the various contaminants
tha~ay under some circumstances find their way into honey, then proceed
to more detail on some of them, including some work done nearly 25 years
ago responding to concerns of that time. Then I will discuss the possible
effects of these problems on marketing and give a specific example of
a recent occurrence to bring the whole thing home, I hope, to each of you.

'When we speak of contaminants, we imply substances that are
sometimes found in any foodstuff, including honey, that should not be
there, and may lead in some instances to some potential public health
threat, or have a negative effect on honey quality and thus on marketability.
Many of the materials I will refer to are beyond the beekeepers or packers
control, but not all of them, as you will see. Perhaps the best w'ay to
discuss them is on this basis.

First--those beyond the control of the producer,to a very large
extent: these include nat.ural toxicants that occur in some plants,~ resltdues
of agricultural chemicals applied for crop protection, including pesticides
and herbicides, and even toxic metals such as lead from auto exhauses
near freeways. In this category I must include the occasional presence
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of spores of Clostridium bot ulinum.
Secondl~ and deserving of more attention from you all today, are

substan4es that are used for various purposes by beekeepers and packers
to alleviate problems encountered ~n producing and packing honey. These
include drugs against bee diseases, fumigants against wax moths, repellents
sometimes used in removing supers, other drugs that may come jnto use
as acaricides fo r tracheal mite DDIUUI infestations, and even materials
used for colony destruotion and hive preservation. The difference between
these materials and those I first mentioned, of course, is that their
use is under the control of the produoer and packer. Whether they are
being used responSibly, is another matter.

Now I will give examples of specific materials in each of these
oategories, and comment on their control and finally on their effects on
the marketing. of honey, which is after all the subject of thes portion of
the meeting.

First, those materials that arrive in nectar or honey by natural
processes ahd hence may not be so easily controlled. In this grou~\are the
few natural toxicants that are present in oertain plants. Those most
familiar to the beekeeper are the various andromedotoxins that have long
been known to ooour in 1111111 honey from oertain species of Erioaceae

Isince ant,qui ty. These plants inolude the rhododendrons, a.alea, and
mountain laurel. Honey known to come from these plants, and all others
in this category, have no marketability at all, and can adversely affect
the quality of any other honey that it may be blended with. In general,
beekeepers in areas where such plants occur have learned (perhaps the
hard way) not to expose their bees IU .~ to them or not to sell
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this kind of honey. In this sense, these materials are within the control
of the produoer, but it is quite possible that he may be unaware of such
contamination. Other such toxic honeys potentially available in the
US include that from the yellow jessamine, from Euphorbia (spurge, or
snow-on-the-mountain), and tansy ragwort. There are quite a number of
plants that have suoh high toxicity that they kill the bees so fast that

of the USDA
1i tt1e or no D:JraJXia: nectar is stored. Burnside and Vans ell/in 1936

investigated 12 oases of bee poisoning and linked them to various
plant toxins. They emphasised that "in no case where plant poisoning has
caused loss of bees or brood, have human beings been adversely affected
br: eating the honey". I have written a review on toxic honeys for the
National Aoademy of Sciences, and a short review for Bee World.

As far as the agricultural chemicals are conoerned, you are all
too familiar with the beekeeper's problems in this area. Your attention
is understandably focussed on the bee kills arising from pesticide ~
application. I wonder how much thought is given to residues of some
of them in honey where exposure may be insufficient to kill significant
numbers of bees. In this context I would like to digress a bit and try
to get some perspective on residue analysis in foods. Nearly all foods
can now be shown to contain trace amounts of many such chemicals with
which man has by now contaminated his environment. The inevitability of
their presence has led to the establishment of so-called tolerance levels
in foods and feeds, presumably amounts which will have no public health
significance. In some instances such levels are set purposely low, in
the absence of good toxicity data, presumably on the seriousness of the
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potential threat.
Because present-day analytical instrumentation has become so

extremely sensitive, nearly everything that has been introduced into the
environment (or their degredation products) can be found in all or nearly
all foods, even including apple pie and mothers milk. No longer can an
~ioa1 result be reported (or a to1eranoe be set) at lero. One must
say "less than a oertain level" such as one part per billion. Analysts
are now beginning to report in "parts per tri11ionllJ parts per billion
are now oommonp1ace. When I first studied analytioa1 chemistry, back in
the dark ages, we thought we did well to get into parts per thousandl
Let's think for a moment about

Let me try to elucidate "parts per billion".
a single minute is.

Consider how long in time
expanse of

Now compare this to the entire historic time since the
birth of Christ. That event was not much more than a billion minutes ago.

There is not much information in the scientific literatu~e on the
levels of such residues ~n honey. Chlorinated pesticide residues have
been reported at fractional parts per billion, dif1urobenluron as "not
detectable" (which is to say less than 50 ppb), toxaphene less than 10

ppb. Other reports on other pesticides state "no detectable residl:ie"
without giving data on sensitivity, making the reports of little value.
A recent report from the USDA bee lab at Tucson discussed results from
dimethoate treatment of lemon groves, noting that while nectar shaken
from combs had maximum residues of 100 ppb, honey had no detectable residues.

The next group of chemicals, contrary to the pesticides, are
under the control of the beekeeper, and can bring about problems that

registered
can on occasion have a direct impact on marketing. Drugs ~ for
use against bee diseases include terr~cin and fumagillin. The
registration process is costly, and as agricultural commodities go, the
beekeeping market is not large enough to the manufacturers to qualify new
drugs very often. This may lead to the use of unregistered drugs that
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may have been found effective in other countries.
Drugs for bee disease are generally labelled not DQ be used

before or during a honeyflow. Little information is available on residues
in honey after normal use or after use not according to label directions.
For example, no data on terr8m¥cin in honey have been found, but I have
been told that a method developed for use on meat at the Easternl Regional
Lab of USDA,has been applied to honey, with a pUblication now in process.
The method is sensitive to 10 ppb. Sulfathialole is used by some

thoughbeekeepers but is not registered for use in the U. S.,~ it can be
used in Canada. Little information has been available on sulfa residues
in honey, and there is no indication that it will be registered for use
in U. S. beekeeping.

About 25 years ago the USDA carried out a study of tllJeamounts
or residues in honey from several types of chemicals and drugs as used
in beekeeping at that time. This work was undertaken at the request of
the H~ney Industry Council. The amounts of residues found were, of course,
dependent on the sensitivity of the analytical methods then available.
The drugs studied were sulfathiazole, erythromycin, streptomycin, terra-
mycin and fumagillin. Treatments were carried out according to recommended
procedures and about .100 honey samples were analYled for these materials
and, as will be noted later, carbolic acid. The recommendations were that
sulfathiasole should be used not later than one month before the honeyflow,
since residues of 0.5 to 6 parts per million were found otherwise. When
fumagillin was fed up to one month before the honeyflow, no residue was
found in the surplus honey, but this did not mean that much since the lower
limit of the method was 25 ppm. When terramycin was applied as a dust three
times over 3 months, honey removed 2 weeks after the last treatment had less
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than ~ ppm, the sensitivity of the method. In general, it can be
concluded that if drugs are used strictly according to label directions,
there is little likelihood of Significant contamination of honey. One
caution related to marketing here: honey exported to other countries
(for example Japan) may be tested for antibiotic residues and possibly,
rejected; I have heard of pollen with 180 ppb of terramycin being rejected
by Japan.

Another area of concern that should briefly be mentioned is the
use of chemical repellents in removing honey. As you know, carbolic acid
was routinely used for m~y years prior to 1960, and is still in use by
some. The USDA study I have just referred to included work on this
chemical as then used by beekeepers and gave some attention to the effects
of aeration after removal in reducing the amount of carbolic acid in the
honey. Working at the Eastern Laboratory, I carried out the analytical
work, developing a method for carbolic acid in honey and applying it to

samples supplied to me, a few market samples, and to some samples obtained'
directly fnom producers. The method was sensitive to about 250 parts
per billion, limited by the presence of natural materials in honey at
about this level that reacted to the test like carbolic acid. All of the
experimental samples showed some level of contamination, ranging from ~
to ~ ppm. Of interest were findings that supermarket samples ranged from
2 to 4 ppm, and samples from producers from about 1~ to 10 ppm. Like the
data on drugs, these results were never published, and I never published
my analytical method. Within the past couple of years, methods for measuring
this material in honey have bee1bUblished from Canada; they have reported

,
find,ng carbolic acid levels in honey in the range of 0 to 19 ppm. Residues
at this level should have no toxicity problems, although the higher amounts
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could possible affect marketability by flavor effects. After all
carbolic acid was used medically as an antiseptic for many years and
there are many reports in the litera~re indicatio~ its quite low toxicity.
Other chemical repellents include proprionic or butyric anhydride, and
bensaldehyde. Traces of the related acids in honey that may remain would
appear to be innocuous, the first two acids are normal constituents on
honey, while benlaldehyde is reported to decompose to bensoic acid in the
hone,y, which is used at far higher levels as its sodium salt as a food
preservative. wbile I am on the subject of repellents, some mention
should be made of the use of smoke. Many materials have been used in the
smoker, and many additives have probably been put in to increase the
effectiveness of the Sxs.~ procedure. I have no information on
any work related to the use of the smoker, but I do know that marketability
of honey can be severely affected by flavor taint from sm9ke.

Next we come to two categories of materials that'lneed to be
carefully examined. One such is treatments that may in the future be used
for control of the tracheal mite, and the other is comb fumigants against
the wax moth. Materials used in other countries for mite eradication
include Folbex, which is also called bromopropylate, formic acid, and a
mixture of methyl salicylate and nitrobensene,named "acarol" and earlier
used in England as "Frow's mixture" but now banned there because of its
nitrobenlene content. A recent report by Gusman and Zosaya in Mexico
indicated that Folbex was quite effective, but: included no information on
possible residues of bromopropylate in honey. A report from India
described the use of 85% formic acid as effective. Honey normally contains
very small amounts of formic acid, but no information on residues was given.
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Should the tracheal mite become established here, as it probably will,
there will no doubt be some effort devoted to ,chemical treatment to
eliminate it. It would be necessary to obtain residue information for
any treatment to be permitted for this use. Such a material is Folbex,
which is made by eiba-Geigy in Switserland. One of their chemists has tp

just~ published a paper in the V. S. Journal of the Association of Official
Analytical Chemists, the "Bible" of regulatory chemistry. He described an
analytical method for the aind:1'ttn the active ingredient, bormopropylate
as wel~ as for two degredation produots. III The method will detect
about 40 ppb of the materials, but the paper contained no data on the
actual amounts found in field trials of Folbex, stating only that it and
a degredation produot were fB:xD found in "small amounts" in some trials
shortly after treatment.

This brings ,!!S to probably the most immediate problem with
chemicals used in beekeeping which directly impact the marketing of honey.
I refer of course to the great EDB fiap •••the result of the use of this
chemical, ethylene dibromide, for fwnigation of combe against the wax
moth. As you know,:tR: EDB has been used as a fumigant for grain and
in other areas for years. Earlyaz last yearEPA began testing various
grain-based food products for EDB residues, and sinoe comb fwnigation was
a permitted use, some States checked honey also. A temporary limit in
ready-to-eat foods is 30 ppb, with 150 ppb allowed for intermediates
for further processing. Many States have since tested honey for EDBJ
one of the first w'as Florida, where market honey samples were found to

100
coD:K contai~ and ~ pp~Wi th 12 others less than )ppb. This has
led ~ overall to several product recalls, with a great deal

and
of expense, confusion, apprehension among honey packers andproducers.
An August report from FDA said that 3 of 112 (2.7%)honey samples exoeeded
the 30ppb limit, at 56,85, and 163ppb. Four more were just below 30,
and 23 between 1 @.hB 10. More recently, FDA has reported finding 6 of 140
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more samples (4• .3%) exoeeded their .30 ppb action level and further •..
that "two of the violative samples resulted in voluntary destruction of the
hone~d tha~OllOWUP investigations of the other four violative samples
involved sampling of additional lots with either the same oode or from
the same manufacturer". :rnA said that "the originally sampled lots had ••
been distributed and that none of the follow- up samples contained
violative EDB residue levels". They said that the honey sampling
program will continue pending EPA's deoision on the registered use for bee
hive treatment.

Honey tech has analysed a considerable number of honey samples
for EnB. To date, 4.5% of them have exceeded the 30 ppb limit, almost
the same proportion that FDA has reported. Two percent had EDB levels
of 300 to 800 ppb, which are disastrous levels.

The EDB problem provides an excellent example of the potential
effects of contaminants on marketing. As may be well known by now,
at least one large packer has had extensive recall orders to contend wIth
and I am told that this is one of the worst possible situations for any
marketer to deal with because of the expense and disruption to the normal
marketing processes that this brings. Now you may feel that since you are
not one of the big paokers, you have nothingoto worry about--I the "It
can't happen here" syndrome. Nothing could be further frQl'llthe t:rnlth. I
will demonstrate this with the story of an actual situation that happened
last fall. I heard it from a moderate-sised produoer-paoker who runs
about 1600.••1800 colonies and also buys honey from others. It all started
when he built a new honey house andjpacking facility and got what might
have been oonsidered favorable p,blicity in the form of a news story with
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nice pictures in a nearby large oity. Shortly thereafter he had a visit
from FDA and State inspectors who oheoked out his faoility for sanitary
and code violations. This was no problem. Next another FDA inspeotor
showed up and sampled his honey spread pack, which totalled only 400

pounds, taking 40 pounds for samples. They found an average of 63 ppb

of EDB and required him to reoall all of the paok for reprocessing or
disposal. Next they sampled his 100 drum ~ inventory and found values of
6 to 31 ppb, but allowed him to market it. He also had 300 supers of
comb poney that were sampled and found to have about 80 ppb. All of
his comb honey was embargoed by the State. He told me that he had
treate~ithe supers of comb honey with EDB to kill wax moths, since
waxworms creeping around in a package of comb honey is kind of off-putting
for a customer. This p%K~procedure is of course not permitted; EnB is
labelled only for treatment of empty oomb. Needless to say, this
individual has learned an expensive lesson, and now will use i other
means to destroy wax moth. ----'

We oan draw three very important lessons from this unfortunate
experience which anyone producing or sellimg or packing honey must keep
in mind:

1)• When you buy from others be sure that ~ you are not buying
grief with the authorities •.

2). When packing for re-sale, always date-code or lot-code
all containers; otherwise any recalls could involve your entire output!

3). Be certain that label inst~ctions are carefully followed
in the ~se of any pesticides or other chemicals in beekeeping an~
packing.

There ia another use of chemicals not yet mentioned which
fortunately does not appear at present to have any effect on marketing,
though it may have an effect on production. I refer to wood preservatives
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for hives. Iou w:iJJlhear more of this on Friday from Eric x••• -.
Ericson. Sufficient for now to say that the use of most of them does
not appear to introduce problem amounts of contaminants, though
pentachlorophenol does produce residues in honey.

I have recently heard from several sources that FDA is continuing
to keep an eye on pesticide levels in honey. Perhape the most reasonable
conclusion that I can make to this discussion is that there do not
appear to be any problems with contamination that are unique to ho~
and that would have any major impact on its marketing providing that that
rare commodity, common sense, i~exhibited by the industry, the regulatory
agencies,and the consumer. Under the present circumstances, with a
very large proportion of the national honey crop going to a single
customer who then gives it away, and who does not monitor his purchases
for anything b¥t color, moisture, ad navor, little jfDIX1tltlXil£ in the
way of problems of this nature can be expected from that program.

Let me close with Pogo's immortal comment that ","Iehave met
the enemy and he is us". I refer to those beekeepers and others who
have stockpiled EDB while they could still get it and intend to continue
its use even though it be outlawed. I also include all of those who do
not follow label instructions in the use of all ofthe drugs and chemicals
permitted for peekeeping purposes.




