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by M.E.A. McNEIL

From the global down to the mo-
lecular measured to the fifth 
decimal, honey fraud was the 

subject of the Honey Adulteration 
Symposium on Earth Day last April. 
The virtual event was presented by the 
Honey and Pollination Center (HPC) 
at the Robert Mondavi Institute, UC 
Davis, in partnership with the Resn-
ick Center for Food Law and Policy, 
UCLA School of Law. Representatives 
from beekeeping, retail, production, 
law and science reported on aspects 
of the problem and its solutions.

No one questioned the seriousness 
of the situation. According to Amina 
Harris, the founding director of the 
HPC, honey is the world’s third most 
adulterated food. Chris Hiatt, Vice 
President of the American Honey 
Producers Association (AHPA), said 
that at the last Apimondia, the in-
ternational bee conference, 46% of 
honey samples were removed from 
competition after testing with NMR 
(nuclear magnetic resonance) found 
that they contained added sugars, the 
antibiotic chloramphenicol, diastase 
or other additives. And those honeys 
were for show.

The HPC has been involved with 
the California Master Beekeepers, 
the California Honey Festival, mead 
making and honey sensory trainings. 
Together with faculty from UC Davis 
Departments of Viticulture, Enology, 
Science and Technology, the Center is 
establishing American varietal honey 
identities through sensory protocols 
and analysis with gas chromatogra-
phy, magnetic resonance and palynol-
ogy (see honey.ucdavis.edu). Harris 
said, “The Center is reaching beyond 
the informational and instructional to 
help change the way the world thinks 
about honey and all of our pollinating 

species as an integral part of a healthy 
food system.”

Bottom line, is there change to be 
had? Yes, according to this diverse 
gathering of experts, but as too often in 
the bee world, there is not a lock on it.

The demand for honey is growing. 
For the first time, honey has passed 
sugar as the preferred sweetener in 
the U.S., according to a separate in-
terview with Margaret Lombard of 
the National Honey Board, one of the 
sponsors of the symposium. American 
beekeepers can fill little more than a 
quarter of domestic demand, and the 
rest is imported from throughout the 
world. Adulteration is rampant. Har-
ris said, “Consumers want to know 
where their food comes from. They 
want to know that the honey they eat 
is clean and safe to eat. We have an 
opportunity to help guide their choic-
es and that moment is now.”

Michael Roberts, director of the 
UCLA Resnick Center, said, “Food 
fraud has been an intractable problem 
in the history of this world. That’s not 
an understatement. So for someone 
like me the question is, what is the 
role of law in the regulation?” Rob-
erts was an originator of the Journal 
of Food Law and Policy and taught 
the first course on the subject in the 
country in 2004. The center that he 
now directs is both educational and 
proactive — for example, produc-
ing memos for attorneys working on 
fraud cases, including honey.

“Fraud is known in the United 
States as ‘economically motivated 
adulteration,’” he said. “It’s simple in 
that the motivation is pretty straight-
forward; it’s to make money at the 
expense of integrity. It’s also very 
complicated because it’s a global, 
world supply problem. The [honest] 

producer suffers along with the con-
sumer if you have an infiltration of 
fraudulent honey; it undercuts the 
price. This is an economic problem as 
well as an integrity problem, as well 
as a food safety problem, as well as a 
food quality problem and so on.

“As far as food fraud goes, honey 
should be at the top of the list. It’s 
small enough to deal with as far as 
policy goes, it’s profound enough, it 
has wide reaching implications reach-
ing all the way into the ecosystem. 
It’s a problem that we ought to be 
able to solve.”

Roberts’ 2019 white paper, commis-
sioned by the USDA, says it all in its 
title: “Food Systems Thinking: Road-
map for Policymakers and Retailers to 
Save the Ecosystem by Saving the En-
dangered Honey Producer from the 
Devastating Consequences of Honey 
Fraud.” The paper recognizes the 
labyrinthine nature of the food sup-
ply chain and how difficult it can be 
for stakeholders to see the big picture. 
The big picture is obvious for those in 
the bee world, but calling wider at-
tention to the relationship between 
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honey and the food system is a wake-
up that has made it possible for inter-
national recognition of the problem to 
move forward. “The complexities are 
really quite unique,” said Roberts.

This connection of honey fraud to 
the importance of pollination has now 
been identified by the EU Parliament 
as well as for the first time by The 
United Nations Food and Agriculture 
Organization (FAO). Roberts is work-
ing on a draft statement with the FAO 
legal department to be published in 
the Codex Alimentarius, the document 
that sets standards for the 194 member 
countries, which include the U.S. The 
document points out the sophistica-
tion of fraud and the challenges of the 
chain of trade. It details options for 
international legal instruments and 
public-private coordination.

“One of the problems of food fraud, 
as distinguished from food safety,” 
said Roberts, “is when you talk about 
safety, all stakeholders are interested 
because nobody wins when there is a 
safety issue. But when you are deal-
ing with food fraud, oftentimes the 
stakeholders who are involved are 
contributors to the problem.

“Cooperation is the only way that 
we are going to solve this. Ultimately 
it is about trust, and most people in 
the retail world know that to be true. 
In my opinion, retailers are indis-
pensable in addressing the problems 
of food fraud, including honey fraud. 
They have the best opportunity to 
manage the supply line.”

On the face of it, it seems a dispro-
portionate expectation for a retailer to 
put a finger in the dike against a flood 
of adulterated honey. But a growing 
cohort is dedicated to knowing the 
provenance of the products they sell. 
For example, the Good Food Mer-
chants’ Alliance is a group whose goal 
is to empower independent retailers 
that value taste, authenticity and re-
sponsible production. Jessica Zischke, 
committee chair for the related Good 
Food Awards, introduced five of their 
retailers:  

Ari Weinzweig is the co-founding 
partner in Zingerman’s businesses in 
Ann Arbor, Michigan. He was recog-
nized in Who’s Who in Food in Amer-
ica by the James Beard Foundation 

and received a Bon Appetite lifetime 
achievement award. The organization 
includes a delicatessen, bakehouse, 
creamery, roadhouse and coffee com-
pany, as well as farm events, food 
tours, and catering. He said, “In 1982 
we were a part of what I would now 
call a food revolution. I look at how 
the marketplace has changed over 
those years. I grew up like most peo-
ple with the honey in the plastic bear 
and American cheese singles. In 1982 a 
lot of people didn’t know what artisan 
cheese is, and now everyone knows. 
I don’t believe it’s true with artisan 
honey yet. Honey is one of the few 
products that haven’t followed that 
pattern in as quick or meaningful a 
way. We started with maybe one hon-
ey on the shelf, and today we have 20. 
The bad news is there is a lot of work 
to be done, and the good news is there 
is a lot of market to be gained.”

To achieve that, he said, “the things 
that we do for honey are the same as 
what we’ve done with every other 
product. One is to teach about it in the 
form of classes, newsletters and tie-ins 
with other food, helping people un-
derstand in the same ways they have 
learned about artisan pasta, bread, 
cheese, wine, vinegar; it’s exactly the 
same with honey. Sampling is clearly 
critical. In non-pandemic years we 
have everything available, and most 
of the time someone’s staffed to offer 
a taste. It is so delicious that you can’t 
not want it, or at least I want to plant 
the seed. The education is never-end-
ing — teaching, writing, sampling, all 
of those things. 

“Most consumers have no under-
standing at all of what they are miss-
ing. We have come forward on that. 
Let’s move forward on the honey, too. 
I realize that the revolution isn’t ever 
going to be done and no revolution is 
perfect. I still believe that a spoon of 
good honey is the simplest dessert in 
the world.”

John Antonelli owns Antonelli’s 
Cheese Shop in Austin, Texas with 
his wife Kendall. Their motto is “Do 
good, eat good.” They support bees as 
a keystone species, and honey ties in 
well with cheese. 

“Our business is built around taste 
before you buy,” he said. “Not every-
one who enters the shop wants to buy 
cheese, ironically, but everyone wants 
to sample honey.” To find verifiable 
honey sources, they turn to the do-
mestic and foreign networks devel-
oped by the Good Food Foundation, 
Slow Food Ark of Taste, and the Pre-
sidium, an organization that supports 

John and Kendall Antonelli, owners of Antonelli’s Cheese Shop in Austin, Texas, tie 
honey with cheese. They work with local beekeepers and verify the purity of their 
honey imports through recommendations from such sources as Slow Food. They pair 
honeys and cheeses for a tasting package they send throughout the country.

Ari Weinzweig is a founder of Zinger-
man’s, a group of businesses in Ann Arbor 
that has pioneered responsible resourc-
ing of food products.
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Miller Honey Farms overwinters colonies in a technologically advanced cooling facility, 
allowing for 94 percent winter survival and the feeding of only natural stores.

development. He said, “The more we 
know the producers we source from, 
the better off we are; our role is to con-
nect the consumers with the beekeep-
ers.” The shop had regular classes 
taught by a local producer from Two 
Hives Honey until the pandemic. “We 
had to figure out how to pivot. We 
switched to virtual tasting and were 
able to host over 15,000 folks that 
way.” They overcame the challenge 
of packaging by using honey straws. 
“Now we ship a honey and cheese 
class around the country.” 

Danielle Vogel has arrived at her 
role as a fourth-generation grocer by 
way of law (she is an adjunct profes-
sor at the American University Wash-
ington College of Law) and a decade 
of work on federal climate change 
policy. Frustrated with congressional 
inaction on the subject, she opened 
a grocery store, Glen’s Garden Mar-
ket in D.C.’s Dupont Circle, and has 
launched over 90 other food-focused 
sustainable businesses, with more 
than 50 woman-owned and over 20 
founded by people of color.

“We do everything we can to get 
our neighbors to love our prod-
ucts,” she said. We take a four-part 
approach to consumer education. It 
starts with staff education. They are 
offered a 40% discount so that they 
know our products and can recom-
mend them with pride and confi-
dence. In non-pandemic times we 
take our staff out frequently to meet 
the vendors and bring the vendors 
in to tell their stories. That converts 
to hand selling which converts to 
consumer education.” Staff notes de-
scribing products, called shelf talk-
ers, “are best when hand written; at 
Glen’s we call them ‘love stories.’ It 
shows a personal connection with 
the product and a connection with 
the consumer as well.”

Glen’s sources from sustainable 
producers within the states of the 
Chesapeake Bay Watershed. “We try 
to price local brands with the national 
brands, so when a consumer is mak-
ing a selection our guys don’t get dis-
qualified on the basis of price alone. 
We just kind of trick the system by 
lowering the price point to help our 
producers move in the direction of 
economies of scale, then we can ad-
just the margin after a while. We are 
not going to get people to fall in love 
with the product unless we can get it 
into their mouths.” With that, she was 
off for Earth Day, the birthday of the 
store, for the first post-pandemic out-
ing with her staff.

Amelia Rappaport, an owner 
of Woodstock Farmers’ Market in 
Woodstock, Vermont, was trained at 
the New England Culinary Institute. 
The store, featuring local, sustainable 
and handmade food, opened in 1992. 
“Here in Vermont, we get things a lit-
tle later than other places,” she said, 
speaking of the broadening of Ameri-
can food tastes. “When we came here 
we had dozens of customers who had 
never seen a bagel before. We had to 
say, do you want to taste it? We try to 
make food democratic and approach-
able. We chose not to use the word 
gourmet because we felt that the 
word puts people off,” which is why 
their cold potato soup is not called vi-
chyssoise.

“A big part of our evolution was 
becoming part of a community where 
we are accountable every day to every 
person who walks in the door. I feel 
very passionate about knowing the 
people who make the food, people 
that we trust. A lot of the honey that 
we carry is from within 100 miles of 
our store, and we want to support 
these people. We also carry honey 
from around the world. We have peo-
ple on the floor all the time available 
for questions.” Trust is at the heart of 
the business: “It’s a fascinating two-
way street. Being trustworthy and 
being open to our customers is the 
best way we can convince them to try 
great food.”

Patrick Mills is Director of Opera-
tions for the Bi-Rite family of San Fran-
cisco Bay Area businesses — two mar-
kets, a creamery, a catering company, a 
farm and a café. A small family-owned 
store from 1960, it was re-opened in 
1998 by descendants Samuel Mogan-
nam, a chef, and his brother Raphael. 
Through various programs, the team 

now connects with about 6,000 stu-
dents and community members per 
year. Mills said, “We put some hives 
on our roofs and on our farms. The 
beekeeper gave out samples in the 
store, and it tasted like our neighbor-
hood jasmine. It’s exciting, and that 
alone started to change the minds of 
our staff; they connected, oh, honey 
comes from hives, hives are attended 
by people, people rely on that as in-
come. No article can be as powerful as 
meeting the person and tasting what 
they produce. That’s our secret.” 

Jason Miller, a fifth-generation bee-
keeper, had a career in computer sci-
ence at Apple before taking over the 
migratory bee business from his fa-
ther, John Miller. He remembers “the 
childhood that I experienced and 
wanting to give that to my kids.”

His grandfather’s bee operation 
had yearly losses of about 5 percent. 

Danielle Vogel is a fourth-generation 
grocer. She runs Glen’s Garden Market 
in Washington, DC, with an eye toward 
responsibly sourcing honey from sus-
tainable producers, mostly from the area, 
and educating consumers to make in-
formed choices.
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“On a good year we will lose around 
30 percent of our hives. A bad year like 
we had two years ago,” he said, came 
to a 63 percent loss. “We struggled to 
rebuild, and one of the things that has 
helped our hives is indoor wintering. 
We have one of the most technologi-
cally advanced buildings out there. 
We put our bees inside in October, 
and we don’t take them out until Feb-
ruary to bring them to California. The 
queens shut down and there is less 
disease pressure. At 40° they eat less 
than a pound a day, natural stores 
from summer. We had a 94 percent 
overwintering success last year in 
our building, which is unheard of in 
the industry — as good as you could 
hope for. It is not our annual loss, just 
overwintering, but that is unachiev-
able in the old way of putting hives 
out in large holding yards where you 
have to give them artificial feed.”

Miller, like most other commercial 
beekeepers, brings his bees to Califor-
nia for the almond bloom. “We used to 
do 70 percent of our income through 
honey production. But the instabil-
ity of honey prices based on natural 
forage diminishing, weather — there 
were so many factors we couldn’t 
control. Now pollination makes up 
about 70 percent of our income. That’s 
what pays the bills.” After apple pol-
lination, Miller’s bees are shipped to 
North Dakota for honey. “We used to 

produce about 120 pounds of honey 
from a hive in North Dakota. Now we 
are producing 50, sometimes as low as 
30 pounds from hives.” 

“I’d love to make more California 
honey. The demand is beyond what 
can be produced in California. It’s re-
ally an unfortunate dichotomy; North 
Dakotans don’t really care about local 
honey, yet they are the number one 
honey producing state. They don’t 
care about local products. In Califor-
nia, I can’t market my honey as local 
where everybody really cares about 
it. It’s a market that is ripe for abuse 
and fraud. I see it on Facebook: local 
honey from our town, anything from 
sunflower to blueberry and none of 
those crops even exist in those places. 
Because we produce upward of a mil-
lion pounds per year, we are able to 
fill a lot of demand for good quality 
domestic honey, although it does not 
reach the same artisan marketplace.”

Also, he said, “We can’t certify it as 
organic. Our bees have all natural nec-
tar and pollen coming in. We can’t cer-
tify that where our bees fly is organic,” 
which is a requirement in the U.S. He 
would like to have a program similar 
to Germany’s, which certifies that a 
colony is organic within the hive. Har-
ris added the catch-22: Although hon-
ey is not genetically modified, to be la-
beled non-GMO in the U.S. it must be 
certified organic; to be organic, it can 

only be imported — and questionably 
regulated.

Roger Simonds is an analytical 
chemist and Chief of the National 
Science Laboratories, the arm of the 
USDA/AMS that does inspection, 
grading and at-cost testing. The lab 
has done pesticide residue testing for 
honey bee products for many years, 
and it produced most of the related 
research data on CCD. In addition, Si-
monds is a beekeeper, and said, “This 
stuff is close to my heart when we 
start talking about honey.” The prob-
lem of honey adulterants, he said, “is 
very, very difficult, one of the most 
difficult things I’ve worked on over 
the years to analyze.”

Adulteration could be more eas-
ily detected when syrups came from 
plants such as cane or corn — cat-
egorized as C-4 because of how they 
photosynthesize. When the cheaters 
moved to a different category of plant, 
C-3, such as beet, rice or wheat, stan-
dard authenticity testing became chal-
lenging if not obsolete. “All tests have 
limitations, it doesn’t matter what 
kind,” he said. His lab has isotopic 
ratio mass spectrometers, IRMS, but 
not the NMR. “Both of those are good 
tests, and they have some advantages. 
I’m really excited to see a new ana-
lytical tool — HRMS, high resolution 
mass spectrometry. It’s the newest kid 
on the block for adulteration testing.” 

Roger Simonds, an analytical chemist who heads the USDA science labs, is using HRMS, a sophisticated analytical tool, to uncover 
honey fraud. Found here, phosphatidylcholines is a marker for a constituent of cell walls of C-3 plants, a category that has been 
difficult to discover with existing technology. The lower graph shows a clean honey sample with red circles indicating the absence 
of the adulterants found in the same positions, marked in yellow on the graph above. Credit: USDA/NSL
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In a later interview he emphasized 
that European labs already have this 
technology, and Eurofins’ findings of 
fraud in honey went from 30 percent 
to 15 percent in a year. The USDA is 
now moving to support the U.S. in-
dustry by offering the analysis.

He explained how it works: All 
chemical compounds can be mea-
sured in atomic mass units (amu), the 
sum of the masses of the individual 
atoms in the compound. Some indi-
vidual chemical compounds can have 
masses that are very close, but not 
exactly the same. For example, car-
bon dioxide, CO2, and nitrous oxide, 
N2O, are different chemicals, but they 
have the same mass of 44. However, 
the amu of CO2 is 43.98 and N2O is 
44.0011 — very close but not identi-
cal. The chemical mass of caffeine, 
194, is shared with thousands of other 
matches, but a high-resolution mass li-
brary search for 194.07983 amu yields 
only one result, caffeine. HRMS, he 
said, “very accurately measures the 
mass of a chemical compound, and 
thus allows for the identification of in-
dividual molecules. That is how it can 
be used to discover, uncover, find out, 
unknown compounds in a sample.”

Sugar syrups produced from C-3 
plants like rice or beets contain trace 
levels of compounds intrinsic to the 
plant itself; they become markers for 
HRMS analysis because bees don’t in-
gest plant parts. Simons is collecting 
samples of adulterants, particularly 
highly processed syrups designed to 
escape detection as well as clean do-
mestic honey. 

"We are currently looking for bee-
keepers to partner with to obtain pure 
honey samples from all over the U.S. 
from late summer, early fall. Our lab 
will pay any costs incurred for the 
samples. If you’re interested in help-
ing us with this project, please contact: 
Roger Simonds, 704-833-1525, roger.
simonds@usda.gov. We hope to use 
them to create a robust testing regi-
men.” He added that the lab is other-
wise an at-cost service for those inter-
ested in having samples analyzed.

Chris Hiatt, from a multi-genera-
tion beekeeping family, runs Hiatt 
Honey with his brothers in addition 
to his role with the AHPA. “You know 
you’ve had a good year,” he said, “by 
how sore your hands are. I love to do 
it.” But the good years are diminish-
ing. “It’s not as fun as it used to be.”

The problems are multiple. “The 
forage is leaving,” he said. “The CRP 
Program, that’s going away” — the 
Farm Service Agency Conservation 

Reserve Program, which paid farm-
ers to plant cover crops for pollina-
tors, and which now has diminishing 
acreage. “Corn and soy, yes, that is a 
big problem” — monocrops that don’t 
provide diverse nutrition. “Look at 
the amount of [honey] poundage, it 
just keeps decreasing. That’s why so 
many imports have come in. We do 
need imports, we just want authentic, 
pure imports.”

He said that honey fraud persists 
despite findings by, for example, Eu-
ropean Commission tests. In England, 
Tesco had to pull its own brand of 
honey from its shelves. India, Philip-
pines, Australia, Canada and the U.S. 
have all done exposes of fraudulent 
honey, such as a Vice article in March 
2020: “Your Fancy Honey May Not 
Actually be Honey.” But that’s true of 
the not-so-fancy honey as well.

“Clover is one of the best honeys on 
the planet in my opinion,” Hiatt said. 
“My sweet clover is an amazing tast-
ing honey. You go to the store and you 
see clover honey white to amber, all 
these different shades, blended with 
other stuff that’s not clover. It’s from 
India, Vietnam, Argentina. It’s sad 
that we’ve missed the boat, blend-
ing honey, how we ruined the vari-
etal honey market calling everything 
clover. All these different varietals — 
tupelo, orange, sage — distinguish 
honeys instead of one blended homo-
geneous product. I think the retailers 
could demand that you have some 
honesty in labeling. It should have 
so much clover in it to call it clover 

honey. That kind of honesty in label-
ing is needed.”

He would like to see a designation 
in the U.S. such as “Canada Number 
One” that signifies that their honey 
is domestic. “USDA Grade A doesn’t 
mean much,” he said. “You can have 
seven different countries in a bottle 
hidden somewhere not in plain sight. 
That is one possibility to help clean up 
the market.”

With the value of pollination at $16 
billion in the U.S. for 150 crops, he 
said, “a lot of food is dependent on 
honey bees, and beekeepers need to 

Roger Simonds, Director of the National Science Lab, left, with Demeseh Cobb, the 
chemist who operates the instrument they stand with, the LC/HRMS, which can de-
termine molecular weight down to the fifth decimal. With it, they can enhance the 
methods for analyzing honey adulteration. 

U
SD

A/
N

SL
U

SD
A/

N
SL

Chris Hiatt, who runs Hiatt Honey in ad-
dition to his role as vice president of the 
American Honey Producers Associa-
tion, with an NMR machine, one of three 
analytical instruments used for detecting 
honey fraud. The AHPA has been active 
in securing federal funds toward expand-
ing this technology to help stem the im-
portation of fraudulent honey. 
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M.E.A. McNeil is a jour-
nalist, Master Beekeeper 
and Northern California 
organic farmer. She can 
be reached at: mea@
meamcneil.com. 

get a decent and fair price for their 
honey to be able to stay in business.” 
Retail honey prices have gone up. As 
calculated from data from the Nation-
al Honey Board, the average price per 
pound in 2010 was $4.85. The average 
price through May 2021 is $8.32. “And 
we are getting paid almost the same,” 
said Hiatt. “I checked, we got paid 10 
to 15 cents more this year than we got 
in 2010. So I think there is margin for 
some of the packers to share profits 
with the beekeepers when the retail 
price is more than double.”

In contrast, “We are seeing 70 to 80 
cent honey coming in” from abroad. 
He said that AHPA, along with Sioux 
Honey, the biggest domestic honey 
co-op, have filed an anti-dumping 
suit against Vietnam, India, Ukraine, 
Brazil and Argentina for selling honey 
below the cost of production.

Hiatt said, “What industry seeks 
regulation? Not many do what we do. 
We were getting beaten up so badly 
on price that our association [AHPA] 
went to Washington D.C. to ask those 
in the Senate, the USDA, to help us 
get a better price for our honey, help 
protect our forage, help protect us 
from pesticides, to be allowed on fed-
eral land. There are a lot of issues.” 
They successfully lobbied congress 
for $1,500,000 for U.S. Customs to 
update their technology to NMR and 
HRMS machines for the detection of 
honey fraud.

Their ask is even larger. “Envi-
ronmental stewardship is what we 
hope will happen.” He reported that 
Walmart U.S. now requires all global 
fresh produce and floral suppliers to 
adopt Integrated Pest Management 
practices, as verified by a third-party 
certifier, by 2025. This is the first large 
U.S. food retailer to adopt a commit-
ment to expand ecological farming 
methods in its supply chain.

It’s a full engagement — the bee-
keepers, policy wonks, retailers, sci-
entists, producers, and activists all 
confronting different aspects of the 
problem of honey fraud. This sym-
posium was an opportunity to glean 
from them the ways forward.


