INSECTS AS A GLOBAL FOOD RESOURCE: THE HISTORY OF TALKING
ABOUT IT AT THE UNIVERSITY OF WISCONSIN

Gene R. DeFoliart
Preface

It suddenly occurred to me on the morning of May 25", 2000 that this book had to be
written. | had arrived in Fairbanks, Alaska, the night before to spend 12 days visiting my
youngest daughter, Linda, and her husband, Dave. The stimulus for this sudden
awakening may have occurred a few days earlier, however, when | had stumbled across
an old file in my campus office that detailed what became verbal warfare back in 1988
with a subcommittee of the Curriculum Committee of the UW College of Agricultural
and Life Sciences, when | had tried to get approval for a 1-credit course on insects as a
food resource. I had forgotten how much hard work it was. Talking about insects as food
was definitely swimming against the current of prevailing public opinion in the United
States even though insects have been historically important as food in most of the rest of
the world. | began to remember that almost everything about this project had been hard
work. But, at the same time, it has also been great fun. And, sometimes, doors have
opened so unexpectedly that | became convinced that this project has a green light
somewhere in the realms of the powers that be. My objective here is to take you, the
reader, with me on this journey, trying to get Americans and Europeans to thinking of
insects as perfectly respectable food.

Portions of the first two chapters may seem a bit redundant, but it helps establish a
baseline against which future progress in changing the American attitude can be
discerned. The bias against insects as food has not been eliminated, but it has been
reduced over the 25 years covered in this report.



Chapter 1. The Symposium, The Associated Press Release, The Beginning

Quite a few people have asked, over the years, how | became interested in insects as
food. The phone rang one afternoon in the fall of 1974 in the chairperson’s office,
Department of Entomology, University of Wisconsin at Madison. | picked it up. On the
other end of the line was Robert P. Hanson, a professor of virology in the Department of
Veterinary Science. We knew each other well, having collaborated for several years in
research on mosquito-borne arboviruses. These include among others the mosquito-
carried viruses that can result in encephalitis. Bob told me that there was an effort
underway by he and several other faculty members to organize what they were calling "A
Symposium on Unconventional Sources of Protein.” It would be held on the Madison
campus and would involve professors who had conducted research appropriate to the
subject. In addition, however, the organizers thought that edible insects should certainly
be included in the symposium.

Bob asked if there was anyone in the Department of Entomology who might like
to take on the assignment. | suggested the names of a couple of people who might be
willing, and I agreed to contact them. In each case, however, when | broached the subject,
the prof suddenly remembered that he had to be in Europe or somewhere on the date of
the symposium. So | called Hanson and told him I couldn't find anyone in Entomology
with the time and inclination to accept the assignment. Then | left the office and went
home to have the flu for the rest of the week.

For the next several years, friends not infrequently suggested that I must have
become delirious after | got home. The more | thought about the possible implications of
insects as a food resource, the more fascinated | became with the subject. On Friday, a
little before 5:00 pm, | got out of bed, pushed my fevered body to the phone, dialed
Professor Hanson's number and told him that if the insect slot on the symposium program
was still open | would do it myself.

That’s how, not long afterward, | found myself listed on a pretty impressive-looking
program, scheduled to speak on a subject | knew nothing about. The Workshop was
scheduled to be held April 22, 1975 on the College of Agricultural and Life Sciences
campus. Except for an opening speaker invited over from Michigan State, the participants
were all from UW departments and UW-affiliated government labs. The line-up of
subjects, speakers and speaker affiliations was as follows:

e Perspectives and Prospects on Food and Protein. S.H. Wittwer, Dir., Agricultural

Experiment Station, Michigan State University

e Carbohydrates from Forest and Forest Industry Residues as Substrates for Protein

Production. J.N. McGovern, Department of Forestry, and A.J. Baker, Forest

Products Laboratory, UW-Madison

e Farm Wastes as Feedstuffs for Animals. M.L. Sunde, Department of Poultry
Science
Leaf Protein. Mark A. Stahmann, Department of Biochemistry
Fungal Protein. Lung-chi Wu and M.A. Stahmann, Department of Biochemistry
Cellulose Transformers. Dale M. Norris, Department of Entomology
Thermophiles as Producers of Microbial Protein. Elizabeth McCoy, Department
of Bacteriology
e Insects as a Source of Protein. G.R. DeFoliart, Department of Entomology



e Evaluation of Green Plant Protein Concentrates as Animal Feeds. N.A. Jorgensen,
Department of Dairy Science

e Utilization of Novel Proteins in Human Foods. T. Richardson, Department of
Food Science

e Food For Thought. R. Najem, Director of Humanities Institute

Luckily, the Ag library, Steenbock, was (and still is) right next door to my building,
Russell Laboratories. | started going over there a lot, trying to find relevant information,
especially research results of any kind. In the end | wound up with a presentation based
on 25 references cited. | thought | had a pretty good, dramatic, opening paragraph, as
follows (DeFoliart 1975a, b):

C.F. Hodge (1911) calculated that a pair of house flies beginning operations in
April could produce enough flies, if all survived, to cover the earth 47 feet deep
by August. This, of course, is an ecological absurdity but it does convey some
idea of the tremendous reproductive potential of some insects. If one can reverse
for a moment the usual focus on insects as enemies of man, Hodge’s layer of flies
represents an impressive pile of animal protein.

My closing paragraph was as follows:

Insect protein literally abounds all around us. It has been established that it is of
high quality. The need now is for those who are familiar with the biology of
specific insect species to become acquainted with the kinds and quantities of
wastes available and to do some exploratory research to determine the true
economic feasibility of harvesting this protein and of utilizing insects in recycling
wastes for the production of protein.

In between those two paragraphs, | made the point that pre-industrial cultures make wide
use of insects as food, but in our culture the main immediate potential would appear to lie
in their “recycling of waste materials into protein-rich feeds for other animals that are
more acceptable as human food — such as poultry, fish, and livestock.” Among other
things, I discussed recent research aimed at using house fly larvae to biodegrade poultry
manure into high-protein poultry feed, the high protein content of grasshoppers and
African termites and the very high calorific value of the latter.

I thought the paper was good enough, frankly, that it should be published even
though it contained no original research. It was a subject that needed to be brought to the
attention of entomologists. The Bulletin of the Entomological Society of America, which
is peer-reviewed but not restricted to research, was the appropriate journal I thought.
Before submitting the manuscript, though, considering the uncertain status of the subject
matter, | thought I would give it the acid test by asking Professor Stanley Beck and
Professor Fumio Matsumura, two of the most highly respected scholars not only in our
department but on the UW campus, to take a look at it. That got me into an interesting
predicament that is best seen by looking at the pertinent correspondence. Under date of
May 23, 1975, | wrote to Dr. James S. Packer, Managing Editor, Entomological Society
of America (ESA), College Park. Maryland:



Dear Dr. Packer:

The enclosed manuscript “Insects as a Source of Protein” is the text of a
paper | presented at a recent symposium here at the University of Wisconsin on
“Unconventional Sources of Protein.” Although the Proceedings of the
Symposium will probably be published, they will accept the ms as “reprinted”
from another journal and it has been my intention to submit it for consideration in
the Bulletin of the ESA where it would receive much wider readership among
entomologists — who | hope would be stirred to some exploratory research on the
subject.

I suddenly have a problem, however. Two reviewers in this Department,
S.D. Beck and F. Matsumura, both urged that | send the ms to Science where it
would have a more interdisciplinary audience.

I realize it is highly unorthodox to submit a manuscript to two journals
simultaneously and | hope that I am not presuming too much upon your good
graces, but in reference to “reprinting” in the Symposium proceedings | will need
to know soon what to cite as the location of original publication. There will
simply not be enough time to await the result of a second review process if that
should become necessary.

The subject of the paper, | believe, is truly ripe for consideration by
entomologists and other biologists, and represents a potentially very positive new
aspect of our discipline. I would like to see entomologists get some credit for
opening it up. It is certainly a subject that titillates the public interest. Since a
press release on the Symposium about a month ago, | have been bombarded for
follow-up interviews by wire services, newspapers and radio talk shows literally
from coast to coast.

Again, | apologize for the circumstances under which | am asking you to
consider publication in the Bulletin. I will say that, with the necessity for a quick
decision, the copy sent to Science was not revised to Science format and as a
result they may not even consider it.

The response to my letter came from Wallace P. Murdoch, Executive Secretary of ESA,
dated June 4, 1975:

Dear Gene:

In reference to your letter of May 23 and accompanying manuscript
entitled, “Insects as a Source of Protein,” | believe like S.D. Beck and F.
Matsumura that it should be published in Science. My reason is that if published
in Science it would receive much wider recognition as a source of protein and
possible research support than if published in the BULLETIN and received only
by entomologists. Unfortunately, few entomologists are in the position to provide
the funds necessary to conduct research of this nature.

In event your article is not accepted by Science | think it should be
published, and am willing to publish it in the BULLETIN providing appropriate
page charges of $90.00 per page can be met. | would estimate it can be printed in



2-1/2 pages. It could be published in the December issue. | hope this arrangement
is agreeable with you.
My best personal regards.

I responded to Dr. Murdoch’s letter on June 11.:

Dear Wally:

Thanks for your letter of June 4 regarding the manuscript “Insects as a
Source of Protein.” John Ringle’s [Editor of Science] preliminary assessment was
that chances were slim for acceptance by Science because of a tremendous
backlog of articles on hand, so rather than hassle further with them, 1 am glad to
accept your offer to publish it in the December issue of the Bulletin. The Bulletin
is really where | wanted it in the first place. The $90/page charge will be no
problem.

In glancing at the manuscript the other day, it seemed to me that it would
be better to reverse the order of the present paragraphs 2 and 3 on page 1. If you
agree, would you please make that change.

With best regards,

Actually, publication came off in September, still in 1975. But, back to the Symposium.
The local media were well represented at the Symposium. Appearing on the morning of
April 22 in the Wisconsin State Journal was a preview article by staff writer William R.
Wineke titled, “Today’s Waste to be Tomorrow’s Food?”” Considering how much each
speaker knew about the subject he/she was addressing (most had done relevant research),
guess who got more than his/her fair share of ink? The guy talking about insects, of
course. Wineke’s article follows:

A unique conference on “unconventional sources of protein” will be held today at
the University of Wisconsin to explore such ideas as the creation of protein from
paper mill wastes and from grinding up insects.

Emeritus Prof. Elizabeth McCoy has isolated a “thermophilic bacteria”
(which grows only at high temperatures) which can digest waste wood fibers from
paper processing.

The bacteria, she says, contain as much as 65 per cent protein and feed on
the 17 million tons of waste material now left over from wood processing.

Prof. Gene DeFoliart, a UW entomologist, will report on recent studies
describing how insects can either convert waste material to protein or can be
processed themselves to produce a high-quality protein.

“Strange as it may sound, if the housefly can convert manure into protein,
then it definitely has a use in producing food,” he said in an interview Monday.

The participants in the conference all stressed that today’s sessions will be
“speculative.”

“We know that insects constitute a high-quality protein,” DeFoliart said.
“What we don’t know is whether it will be economically feasible to recover it.”



Prof. McCoy said the main benefit of thermophilic bacteria in digesting
wood wastes is that those wastes now are a source of pollution, one which costs
the wood industry a great deal to dispose of.

She said that by feeding the bacteria into the wood wastes, researchers
have found the bacteria convert the wastes into a protein form and, at the same
time, produce their own heat which “just about pasteurizes the product.”

She said she has tasted the product and found it “bland, but perfectly
suitable as a human food source.”

Prof. DeFoliart, on the other hand, concedes that “any suggestion that
insects be used directly as human food in this country would be met with
repugnance.

“The main potential is in their ability to recycle waste materials and to
convert them into protein that can then be used in feeds for animals that are more
acceptable as human food.”

He added that about half the dry weight of an insect is protein, protein of
better quality than soybean meal and equivalent to fish and bone meals.

Also speaking today will be poultry scientist Milt Sunde, who has helped
develop ways to turn poultry litter into an animal food *“very high in protein — as
much as 31 per cent.”

A university biochemist, Lung-Chi Wu, has developed a method to use
unwanted agricultural waste materials and scrub oak trees to produce a “tasty,
nutritious mushroom.”

He and Prof. Mark Stahmann have taken liquid waste from canneries,
mixed them into small wooden plugs, driven the plugs into scrub oak trees, and
grown mushrooms from them.

Stahmann and Neal Jorgensen, a UW dairy scientist, also have discovered
that an acre of alfalfa can produce three to four times as much protein as an acre
of soybeans.

The problem, they say, is how to turn that protein into a form in which
most animals can digest it.

They have developed a harvesting method through which the crop is put
into a machine that separates the juice from the fiber. The concentrate can then be
sold as a high-protein feed.

As in the other discoveries, Jorgensen stressed that the project is still being
researched.

But the match of ideas is what today’s conference is about, and
participants hope that, eventually, some of these “far-out” concepts will end up
producing food for a hungry world.

During the week after the Symposium, I received a copy of something called “Broadcast
News,” which was labeled, “For Release: Monday, April 28, 1975.” There were two
reports with the titles, “USDA Herd Report” and “Researchers Say Insects Contain Much
Usable Food Protein.” The first report had a little over ¥ page of text, the second nearly
1Y% pages. The announcer starts by saying it’s time for the daily roundup of agribusiness
news. “This service is brought to you in cooperation with the United States Department
of Agriculture, the College of Agricultural and Life Sciences, UW-Madison, and the



University of Wisconsin-Extension.” 1 don’t know who wrote this piece on the insects,
and, 25 years later, I don’t remember whether | was interviewed or not, but the writer
obviously had access to the Symposium document. The writer talks only about insects
and therefore has room to provide greater detail than was available in Wineke’s report.
And like Wineke’s column, this UW news release was a calm unvarnished summary of
the points | had emphasized at the Symposium:

There are more than one million species of insects in the world, and while we
often find them a bother, they might provide us in the future with a way to get rid
of unwanted waste by-products and serve as a source of protein.

Professor Gene DeFoliart (de FALL ee ard) [actually, we call it more like
de Fall yert], University of Wisconsin entomologist, says any suggestion that
insects be used directly as human food in this country would be met with strong
dislike. The main potential is in their ability to recycle waste materials and to
convert them into protein that can then be used in feeds for animals that are more
acceptable as human food, such as poultry and fish.

DeFoliart says that protein is the scarcest food item in the world’s food
supply, but he notes that insects yield a very high quality protein and in large
amounts. About half the dry weight of an insect is protein. He says it’s probably a
better quality protein than soybean meal and equivalent to fish and bone meals.
These materials are usually used as supplements in livestock and poultry feeds.

DeFoliart says that U.S. Department of Agriculture researchers and
researchers in Colorado have substituted housefly pupae for the soybean oil meal
in chick rations. They found no detectable difference in the growth rate of the
chicks, in feed consumption, or in the feed conversion ratio.

A side benefit is that fly pupae can be reared in poultry litter. The pupae
reduce the bulk of the material by about one-half, and the odor nearly disappears.
What’s left is a dry, flaky material that can serve as an excellent soil conditioner.

According to researchers in Ohio, insects may be used in the future to
harvest protein from sewage lagoons. While there has been little research yet on
this, DeFoliart notes that the use of sewage lagoons increased for disposing
sewage from smaller towns and for large livestock and poultry operations. The
bio-mass from these operations contains about 20 percent protein.

DeFoliart says there’s probably no substance of plant origin, living or
dead, that’s not susceptible to breakdown by one or more of the insect species. He
says, “We’ll need a lot more research to determine the economic potential of
insects.”

There was a new media go-around May 13 to 15 when an article appeared in at least 11
Wisconsin newspapers. It stated that, in interviews, UW scientists had expanded on the
ideas presented at the recent conference on unconventional sources of protein. | don’t
remember the interviewing, but it must have occurred because | was quoted in the second
sentence as saying, “Wouldn’t it be a great way to get rid of mosquitoes? Actually,
mosquitoes would be poor candidates as human food. They are all wings, legs,
proboscids (the mouthparts that pierce and draw blood) and water. (Believe it or not,
though, there is an annual mosquito pie contest at a state park in Arkansas.) | hadn’t yet



learned that there is a great difference in being interviewed about possible use of insects
as food and being interviewed about mosquitoes and encephalitis viruses. In the case of
the former, you don’t want to toss out in front of a journalist any small talk or off-hand
comment intended to be ridiculous or funny unless you wouldn’t mind seeing it in print.
It could even get into the title they give your interview. It took me awhile to learn that,
and you will see that my frivolous statement led three of the newspapers to publish titles
that made it sound like the big goal was to convert mosquitoes to human food. The
distribution of this particular article appeared to be limited to Wisconsin, appearing in the
following newspapers (with titles in parentheses): Eau Claire Leader Telegram (Unusual
protein sources studied), Fond du Lac Commonwealth Reporter (Eating them — well-
prepared, of course — seems good way of eliminating insects), Janesville Gazette (UW
Researchers Seek Protein), La Crosse Leader-Tribune (Insects, Wastes Are Viewed As
Protein Sources), Manitowoc Herald-Times (Mosquito Meal Would Add Protein),
Marinette Eagle Star (How about an insect sandwich?), Marshfield News Herald
(Converting Mosquitoes Into Protein Proposed), Racine Journal Times (Food from bugs
and wastes is UW aim), Sheboygan Press (Could Be We’ll Someday Be Eating
Mosquitoes), Wausau Record Herald (Researchers want to turn insects into edible
protein) and West Bend News (UW researchers study turning bugs into protein).

On May 22, 1975, one month to the day after the Symposium, an article titled
“Bugs May Avert Food Crisis” appeared in the Wisconsin State Journal. The author was
Timothy Harper of the Associated Press; the subtitle was “High in Protein, UW Scientist
Says.” The article is reprinted below:

A possible food source that has more protein than meat, fewer calories than
vegetables, and is cheaper than both may drive you a little bit buggy.

University of Wisconsin entomology Prof. Gene De Foliart is studying
how insects might one day be used to avert a world food crisis.

His studies, on all types of bugs from termites to houseflies, show that
there’s really nothing wrong with eating most insects.

“There is no doubt about the quality of insects as food,” he said, “but the
subject has hardly been considered. A lot of insects are used for food in more
primitive cultures, but not in the more civilized parts of the world.”

The problem, he said, is that most people just can’t stomach the idea of
sitting down to a crisp green salad of creepy crawlers or a spider loaf sandwich.

“Many people have a natural revulsion to the idea of eating insects,” De
Foliart said.

He said Americans eventually may eat insects directly, but certainly not
until the public is gradually persuaded that a bug burger is as good as a
hamburger.

“I don’t know if we’ll ever get people to eat insects directly,” he said. “It
might come to that, but not right away in this country.”

In the meantime, De Foliart is conducting various experiments to
determine the nutritional and economic advantages of insects as food.

“Termites, for instance, have higher protein content than beef or fish,” he
said. “And housefly pupae — that’s the stage between the larvae and the adult —



have the equivalent of fish and bone meal and are actually of better quality than
soybean oil meal.”

DeFoliart is developing indirect means of using insects to fortify and
improve supplies.

In one experiment, he fed manure to housefly larvae and then fed the
larvae to chickens. The birds prospered and laid healthy high grade eggs.

But his students wouldn’t eat them.

DeFoliart admits that basically he doesn’t practice what he preaches when
it comes to eating bugs.

“My experience has been limited to a silkworm pupae about 10 years
ago,” he said ruefully. “It tasted like a museum specimen. It really wasn’t very
good.”

But he added he would like to try a few other delicacies.

“Maybe some fried termites or roasted grasshoppers,” he said.

“With the wings removed, of course.”

Harper’s article obviously went a long way toward ruining my day, judging from the
notice | hung up on the bulletin board in the Entomology Department office the very
morning (May 22) that his article was published:

TO: Entomology Faculty and Students
FROM:  G.R. DeFoliart
SUBJECT: A really bad newspaper article

Many of you probably saw the article “Bugs May Avert Food Crisis” in this
morning’s Wisconsin State Journal. The article is full of nonsensical statements,
most of them attributed to me. I find the article very embarrassing and am taking
such steps as possible to refute it, at least locally. Unfortunately, it went all over
the country as an Associated Press release.

The newspaper article stems from a presentation “Insects as a Source of
Protein” which | made at the “Symposium on Unconventional Sources of Protein”
held a few weeks ago here on campus. At that time, my topic, and the symposium
in general were well reported in the State Journal in an article by William
Wineke. Copies of both articles are posted in the Conference Room.

I didn’t stop there, though, and looking back now I think I kind of regret being so thin-
skinned about it all. | wrote a letter to the Editor of the State Journal. It was published
May 30, 1975, and given the title “Insects Into Food” by the Journal Editor:

The Associated Press article “Bugs May Avert Food Crisis,” published in The
Wisconsin State Journal, generally missed the main points that | have made on
this subject. In addition, a number of statements attributed to me were inaccurate
or embarrassing.

Although insects can be used as human food and are used as such by many
pre-industrial societies, | have not proposed switching to “bugburgers” or
“creepy-crawler” salads. No such re-education project is necessary. The main



immediate potential of insects lies in their ability to recycle waste materials into
protein-rich feed for other animals that are more acceptable as food for humans —
such as poultry, fish and livestock. A chicken suffers no cultural shock in
downing a maggot. The maggot can be reared in the chicken excreta and is loaded
with protein. The chicken will taste fine.

This is only one of many possible systems that might be devised. This
particular one has been researched at Colorado State University by the U.S. Dept.
of Agriculture. There are a million species of insects and it is probably safe to say
that there is no substance of plant or animal origin, waste or otherwise, from
cellulose to feathers, that is not utilizable as food by one or more of them.

Insects do not provide, contrary to the statement by AP, fewer calories
than vegetables, and no one should go on an insect diet expecting to lose weight.
In addition to protein, insects contain a substantial amount of fat, which means
that they have a very high calorie value. In fact they are among the richest sources
of calories. The source of confusion on this point may have resulted from the fact
that some insect fat, in its degree of unsaturation, bears a resemblance to
vegetable oils.

Finally I have done no experimental research on this subject. As one result
my students did not refuse to eat eggs from chickens fed fly larvae; they were
never offered any. My field of research is mosquito-borne virus diseases, but at a
recent “Symposium on Unconventional Sources of Protein” on the UW campus, |
did review research by others on chemical analyses of insects and suggested that
insects deserve more attention than they have received in the search for new
sources of protein. The problem will be how to wed insect mass-production
technology to recycling of wastes, and a great deal of research will be required to
determine the true biological and economic potential of specific insect-waste
conversion systems. — G. R. DeFoliart, professor and chairman, Dept. of
Entomology, University of Wisconsin-Madison.

The AP article went far and wide. My phone started ringing. Calls were coming from
everywhere. Everyone was wanting an interview. It kept on for weeks — for two or three
months, in fact. | was hearing from old friends, too. The first person | heard from, in fact,
was Laine Eschle, formerly the wife of Jim Eschle, one of my former graduate students.
She was again living in Lubbock, Texas. Her letter was dated May 21, 1975:

Dear Gene:

Saw your article on insects as a future protein source, in the Lubbock
paper this morning. Can hardly wait to try fried creepy crawlies and sautéed
cockroaches (without the wings of course)! Keep up the good work. Say Hi to
Lou for me.

That was the first of what became a load of letters received. The “Lou” that Laine
referred to was my wife, Louise, or Lou, as everybody called her. | replied to Laine under
date of August 5" (I don’t know what held me up so long in answering):



It was very nice hearing from you. As a matter of fact, | heard from a number of
old friends after that AP release, and it’s not surprising — it was really crazy. The
original paper from which this whole episode stemmed will be published in the
September issue of the Bulletin of the Entomological Society of America, and |
will send you a reprint. In the meantime, don’t you believe | said all those things.

It did stir up a lot of public response and some funny happenings. The
night it was on the Johnny Carson show | was asleep in front of the TV but Lou
was watching and she began yelling for me to wake up and for Linda (our
youngest daughter) to come upstairs. By the time the confusion was over all we
heard was the last joke or two. And so it went, or | should say goes, because I’'m
still getting one or two calls a day, mostly from radio talk shows around the
country . . .. Well, let us know if you run across any good insect recipes. | hope
we’ll have a chance to visit again one of these days.

The only thing I can still remember Carson saying was something like: “Can’t you just
see it. While you’re eating your termite soup, the termites are eating your bowl.” | still
remember clearly, though, how Lou was pounding on my back trying to get me to wake
up. Within five minutes after it was over, my sister, Jessa Dean DeFoliart Scott, was
calling from Arkansas. She said she couldn’t believe her ears when she realized that the
Wisconsin professor Carson was talking about was her brother, but she said Johnny sure
murdered the pronouncing of my name.

From among old friends, | even heard from the only university president that I’d
known personally up to that time, and one of only two I’ve known personally up to this
time. Dr. Hilton Briggs was Dean of the College of Agriculture at the University of
Wyoming when | was there during most of the decade of the 1950s. He left to become
President of South Dakota State University, in Brookings, a post which he held for 17
years. He wrote under date of May 27, 1975:

Dear Gene,

The other night | was reading in The Argus Leader the AP release
concerning work you have been doing on potentials of increasing food
production. It was very interesting. It did point out very clearly that while you
were indicating potentials that as yet you are not “feasting” on all those potentials.
We are happy to see you getting the recognition that forward-looking research
should bring.

It’s been ages since we’ve seen you folks. . . . | thought it was quite a
coincidence that | was visiting with Mrs. Robert DeZonia [The DeZonias lived in
the same neighborhood as we did in Madison, and Bob was  [find out]] one
night, and she was telling about unusual names and combinations of names. She
was telling us about their daughter that had the unusual name of DeZonia having a
close friend by the name of DeFoliart [our daughter Sharon]. My ears
immediately picked it up, and I asked if that could possibly be you folks; and here
it was. In education circles, it truly is a small world. We send our very best
personal regards to you and your family, and we trust that it will not be too long
before we will have a chance to review old times and re-establish acquaintance.
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Sincerely,
| was still defensive about the AP article when I replied to President Briggs, July 8™

Dear Hilton [first time | ever called him Hilton]:

It was very nice to hear from you. | heard from quite a few old friends
after that AP story was released. It was quite garbled and contained many
inaccuracies as you probably suspected when you read it. In fact, the AP writer
became so enthused in coining terms like “bugburger” and “spider loaf” that he
all but missed the main points. The ensuing two weeks were interesting, though; I
had some 30 contacts from newspapers, radio and TV around the country, even
including BBC, for follow-up interviews. . . . We heard via Cathy DeZonia about
the conversation you had with her folks. It is indeed a small world.

Sincerely,

Revised August 5, 2001
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Chapter 2. Correspondence, the Media and Educational Progress in the 1970s and Early
and Mid-1980s

Not all of the mail we received after Harper’s article was cheery and upbeat, for example
the following from an anonymous letter-writer in California, postmarked May 22, 1975:

Dear Sir;

Regarding the enclosed clipping, this is to inform you that some students
will visit your office and provide you with a shit sandwich. It will be interesting to
see how you will enjoy it.

Another anonymous letter came from some school kids:

Our Sixth Grade class wishes to let you know that we have been studying insects
and arachnids and we think that you or the reporter got mixed up. We have
marked the place. A lot of little kids might read this and think that spiders are
insects. Our teacher taught us better.

I can thank Harper for this. The place they had marked was the reference to “spider loaf
sandwich” in his article. Even though, in Harper’s article, 1 was supposed to have used
the term, | had never heard it before. Also, I will say in reference to this that teaching
little kids to criticize anonymously can make you wonder about the teacher.

Another letter, this one not anonymous, postmarked August 2, 1975, basically
suggested that | should try my idea first on the EPA and on Henry Kissinger and a lot of
other government bureaucrats who were selling us down the river to the Communists and
environmentalists. He explained in great detail exactly why he thought we should try it
first on them; following are a few selected portions from his one solid page of single-
spaced highly redundant letter:

.. .. Now, let's get back to your insects for food; perhaps we should force those
environmentalists and ecology experts to try out your-insects-for-food-plan
because they are ruining our right to harvest our own products from our own land.
In the south the insects are, because of our stupid "experts”, eating away at the
growing crops; the fireants have killed animals needed for food, and the fertilizer
needed for farming (especially phosphate) has been sent to Russia to make the
enemy strong so he can devour us quicker than even he thought possible - it's
called détente - but it has brought to us shortages, high prices and one crisis after
another - and if it wasn't planned that way, why did it happen since we got all
these kicks after Kissinger took over the affairs of our government. . . . He has
made Russia strong . . . . Never have we had such a stupid government as we have
had for too long a time and it is time we woke up.

. ... When the government bureaucrats get into anything they wreck it -
the Post Office is a perfect example - and when they can come in and take our
properties, plan our lives as the EPA is now doing, then we will have fewer
harvests and higher prices and finally we are subdued - which is just what the
government under these socialists are trying to do to us. Why don't you ask the



EPA bureaucrats to eat your insects and let us go on about our business and we
will eat the food that God intended for us to eat. Or, has God been thrown out of
everything these days? Why don't you offer those OSHA men, those EPA
inspectors, those fools trying to plan our lives for us, some of those bug burgers
that you are talking about? . . . .

. ... we think your idea on insects for food should be first tried on these
EPA kooks because they are the people dictating to us how we should get along
without insecticides proven capable of taking care of our insect problems. . . .

We have been sold out to the communist world under the Kissinger plans,
and even the food has been taken off our tables to be handed to the dictators in
communist countries - while we pay the taxes and do the dying in no-win wars
against communism so that communism can win even on the battlefield. How
long must we see our nation die for lack of honesty and honor? Anyone care?

Once Harper’s AP article was out there, you can imagine how quickly the media jumped
on a subject like this. Even though the articles will seem somewhat repetitious in content,
I have reprinted several of them here in order to set a baseline from which future progress
in reducing the American bias will hopefully be discernable. Harper’s article appeared in
most newspapers around the country on May 21 or May 22, 1975. The first three articles
feeding off Harper, that | saw, ranged from pure sarcasm to sarcasm mixed with
discussion of possible benefits to being free of sarcasm or nearly so. All authors,
however, did what any of us do when we think we have a chance to be funny. Make the
most of it. The first of these articles that anyone sent to me, appeared on May 22 in the
Boca Raton News Editorials column. It was titled “This one could bug ya”:

“Get a bucket of roaches . . . have a barrel of fun.”

“Two all-spider patties special sauce lettuce cheese pickles onion on a
sesame seed bun.”

“Hold the pickles, hold the houseflies, special orders don’t upset us — have
it your way!”

Don’t laugh. That roach you squashed this morning on the kitchen floor
could have been a fine instant breakfast. In the future you may take the family out
to “Bugs Unlimited” or “Chigger Haven” for a tasty “Thing in a Basket” with a
side order of deep-fried termites to go.

“There is no doubt about the quality of insects as food,” says Gene De
Foliart, University of Wisconsin entomologist (bug expert). “Termites, for
instance, have a higher protein content than beef or fish.”

The professor is suggesting we eat more insects, but admits “many people
have a natural revulsion to the idea of eating insects.” No argument there,
professor. And we don’t much like the prospect of trapping our dinner as it makes
a mad rush for safety under the refrigerator, only steps ahead of us and the cat.

De Foliart reports he once ate a silkworm pupae and that it tasted “like a
museum piece,” though we can’t tell if that means it tasted more like Indian
artifacts or a suit of armor. Suffice to say, the professor’s definition of “edible”
ranges wider than ours.



De Foliart has one strong argument — price. What with the very large
supply (just look around you) and a less-than-brisk demand, the price is, as they
say, affordable. All you really need is a yellow light and some Insect Helper.

Still, De Foliart doesn’t think bug cuisine will catch on quickly in
America, though he does say “it might come to that.” (If it comes to THAT we
don’t want to be around to see it.)

“A lot of insects are used as food in more primitive cultures but not in the
more civilized parts of the world,” the professor says.

The man obviously never served in the U.S. Army.

Well, the editors are right about one thing. | was never in the Army. It was the Navy,
naval aviation to be exact. About all I can say to the Boca Raton editors is “Sorry about
your cockroach problem.” Most people call in an exterminator for that. It’s too bad
though, that when they hear about insects as food, the only thing the B.R. editors can
think about is the last cockroach they saw scurrying under their refrigerator. In that
regard, they are, unfortunately, like too many other Americans. But, it would be like me
saying to one of them, “You eat vertebrate animals? Yuk! How could you? | could never
eat a skunk! How do you like yours prepared?” Domestic cockroaches are the skunks of
the insect world. They are not only very unsanitary in their habits but they are allergenic
to humans.

The B.R. editors, unfortunately, quoted from Harper the statement | presumably
had made about insects being “used as food in more primitive cultures but not in the more
civilized parts of the world.” Maybe | said this, | don’t know, but the statement is
offensive, and | regret saying it if I did. In an interview, one does not always come up
with the best choice of words in every instance. | still remember vividly some thoughts |
had about the word “civilized” four years later in Lucknow, India, where | was spending
a few days as part of a nine-member U.S. delegation to the First Indo-U.S. Workshop on
Biodegradable Pesticides. After getting out of bed that first morning in Lucknow, from
my hotel window | looked down on a very broad thoroughfare with phalanx after phalanx
of bicyclers on their way to work. Only a few cars, all of them small, could be seen
among those thousands of bicyclers. | couldn’t help but think about all of the gas guzzlers
and other extremes of consumption back home, and | was almost audibly asking myself,
“And who is supposed to be civilized?” Being “affluent” is not by a long shot
synonymous with being “civilized” in my mind.

The next spin-off from Harper’s article that | saw was sent by Dr. Les Lyons of
the Forest Research Laboratory in Sault Ste. Marie, Ontario, with the note: “Gene,
Something for your scrapbook!” It was a column, called “Across the News Desk,” by
someone named Homer Foster, in The Sault Daily Star of May 26, 1975. As | said,
newspaper journalists are no different than the rest of us when it comes to looking for,
and welcoming, any opportunity to be humorous. And where would they find a more
gold-plated opportunity than when someone pops up with the statement that people
should be eating insects? You will notice, though, that Foster works in his witticisms
while dishing out much less sarcasm than the B.R. editors:

How about a nice termite sandwich?
Doesn’t appeal to you? Well, how about a grilled bugburger?



Still doesn’t whet your appetite? You may be missing out on good
wholesome food — food which in some ways may be better for you than what you
are eating now.

That, at least, is the opinion of a University of Wisconsin entomology
professor who has been studying how insects might be used to provide food for
the hungry people of the world.

The thought of eating insects is repulsive to most of us.

Mind you, like a good many others, | enjoy the tasty snail called escargot.
But that’s about where | draw the line: | can’t even think of eating grasshoppers,
for instance, which are a great delicacy for many people.

NOTHING WRONG

Despite our revulsion, the university professor, Dr. Gene DeFoliart, says
there’s really nothing wrong with eating most insects.

You’ll notice he says “most”. [sic] | suppose even the professor wouldn’t
advocate munching on Black Widow spiders with the venom still intact.

Lest you get the idea that the professor might be prejudiced against
spiders, let me hasten to say that it isn’t so: Dr. DeFoliart would see nothing
wrong with a sandwich made up from spider loaf [here I’m paying again for
Harper’s fantacizing].

WE’RE REPULSED

In one of the understatements of all time, the professor concedes that
“Many people have a natural revulsion to the idea of eating insects.”

As an illustration of the revulsion, cites his own university students. In an
experiment, he fed manure to housefly larvae and then fed the larvae to chickens.

The chickens did very well and soon became prime birds, ready for the
oven. The problem arose when the students absolutely refused to eat them
[another falsehood repeated.]

Dr. DeFoliart thinks it’s too bad we feel so strongly about insects.

He claims the food value of insects is indisputable. Termites, for instance,
have a higher protein content than either beef or fish, according to the professor.

As another example he says that housefly pupae (the stage between the
larvae and the adult fly) are equivalent to fish and bone meal. “They’re actually
better than soybean oil meal,” he says.

All of this probably is true — after all, the professor is a specialist and no
doubt knows exactly what he’s talking about.

| suspect, though, it will be a frosty Friday before the average North
American is persuaded to rush off to his nearest drive-in restaurant for a spider-
burger.

NOT SO FUSSY

This is not to say Dr. DeFoliart’s work may not be valuable. After all,
North Americans make up less than a tenth of the world’s population. Many of
the remaining nine-tenths aren’t so fussy.

Indeed, in some countries, insects are considered good food, often
delicacies. And I’'m not referring to the Frenchman enjoying his feed of snails and
grubs.

THEY EAT LICE



In some South Seas lands, head lice are eaten. I’ve seen pictures of a
woman combing the lice out of the hair of her children and popping the fruits of
her labor into her mouth.

Yes, again it’s repulsive — to us.

Remember, though, that eating pork is repulsive to many other peoples . . .
that eating frog legs is disgusting to many of our own people. . . and that some
people can’t even abide the thought of eating lobster.

I’m not suggesting we ought to start frying up cockroaches for breakfast.
But maybe we shouldn’t sneer at the idea that insects may be part of the answer to
the problem of feeding the increasing billions of the world’s people.

The third spin-off that | saw was right here in Madison, in the Wisconsin State Journal of
July 11, 1975. It was on the editorial page, a column by staff writer James D. Selk, titled
“Hungry? Have a Nice Termite.” Selk was essentially free of sarcasm — maybe because
the originating university was so nearby, right here in Madison.

It probably won’t ever come to this, but the worldwide food shortage has
interested the scientific community in the possibility of eating bugs.

Insect eating, of course, is nothing new. Enthomophagy (the official name
for it) has been practiced in many places of the world for centuries.

Locusts are considered delicacies in the Middle East. W.S. Bristowe, a
British entomologist in Southeast Asia who looked into the local cuisine several
years ago, wrote:

“A toasted dung beetle or soft-bodied spider has a nice, crisp exterior and
a soft interior of soufflé consistency which is by no means unpleasant.”

Prof. Gene DeFoliart a University of Wisconsin entomologist, also had
been studying the subject.

“There is no doubt about the quality of insects as food,” he said, “but the
subject has hardly been considered. A lot of insects are used for food in more
primitive cultures, but not in the more civilized parts of the world.”

DeFoliart said, however, that mail he has received since his remarks were
circulated by the wire services isn’t all that hostile to the idea.

The professor said he doesn’t want people to get the notion he’s
advocating “bug burgers” or anything like that but that it makes sense to raise
protein-rich insects as food for livestock.

The theory is that once the bugs are channeled through a cow they don’t
have the stigma.

When you stop and think of it, however, the stigma is really pretty silly.

Pound for pound, or ounce for ounce, termites have more protein than fish,
less fat than prime beef and about 160 calories per ounce.

And let’s face it, we accept without question a lot of things at mealtime
which when one really thinks about them are pretty awful.

The guy who ate the first oyster, for example, must have been very hungry
indeed and look what oysters are going for at your friendly neighborhood gourmet
restaurant.



And don’t think too much about that chicken egg for breakfast or it could
ruin your whole day.

As | see it, the major problem with entomophagy is that if it ever catches
on, with free enterprise being what it is, sooner or later we are going to have huge
insect farms springing up all over the place.

And the guys who run them are going to figure out ways to produce more,
bigger, healthier insects. There will be zillions of insects in insect farms waiting
to be eaten.

And some day, just as sure as you’re born, some idiot is going to forget to
close the door when he leaves for the day.

In the meantime, the phones were ringing, media people and some free-lancers, but
mostly media, wanting interviews. Unfortunately, | kept very poor records of these, very
hit-and-miss. For requests from radio stations, for example, | rarely caught the call letters
and knew only from which city the call came. Some radio stations heard from in the first
two or three months after the AP release, or cities in which they were located, were
(alphabetically by city): Anderson, Ind.; Boston; Chicago (WBBM); Cincinnati;
Cleveland; Crawfordsville, Ind.; Detroit (WADX); Detroit (another station); Indianapolis;
Jackson, Miss.; Lethbridge, Alberta, Canada; Los Angeles; Madison (WHA Radio);
Miami Beach; Milwaukee (2 stations); New Orleans (WWL); Philadelphia (CBS Radio);
Reedsburg, Wis.; St. Louis (KSLQ); St. Louis (another station); Salt Lake City; San
Francisco (KGOB?, date?); Washington (Mutual News). Others heard from in the first
few months included the Australian Broadcasting Company, BBC and the Canadian
Broadcasting Company. On little slips of paper lying around, | can see that over several
years we also heard from Channel 6 Milwaukee, Channel 15 Madison, the Associated
Press, a Milwaukee newspaper, the Miami Herald, the Network News in Washington DC
(which is not associated with TV, but distributes items to about 40 newspapers), and there
were no doubt many others for which no record survives at all. The radio station
interviews, particularly the live call-in shows, were especially fun except that you
frequently had to be ready to go early in the morning.

Mercifully, there was a short cessation in all this activity early in 1976. Actually,
there was not a complete cessation, but there was a great reduction because | was not in
Madison. | had been successful with an application to the Knapp Bequest Committee for
expenses to cover four months to be spent at the University of Hawaii in Honolulu. The
Knapp Committee considers proposals for the improvement of teaching at the University
of Wisconsin. The course | wanted to improve was Entomology 371, Medical
Entomology, a 3-credit course with laboratory taught in alternate years, and cross-listed
by the Departments of Zoology and Veterinary Science. The following paragraph of the
proposal, written December 31, 1974, is probably the most concise summary of
motivation for wanting a break:

.. .. The potential of the course if well taught, set as it is against the backdrop of
such preventable human tragedies as malaria, typhus, plague, encephalitis, etc.,
for generating excitement and enthusiasm for biology among undergraduate
students seems unlimited. Because of the diversity of the subject, however, the
press of other duties (a research program and for the last seven years



chairmanship of the Department of Entomology), and no adequate textbook, I
have had increasing difficulty meeting the challenge and opportunity presented by
the subject.

Later on in the application, | mentioned that I had “not taken or sought an extended leave
(one month or longer) from the campus in 24 years of postdoctoral academic life.”
Approval by the Dean of the College of Agricultural and Life Sciences, Dean Glenn S.
Pound was essential before the application could be forwarded on to the Knapp
Committee. | had a telephone call from the Dean a few days after sending the application
to his office. He started off something like this: “Gene, 1’ve been reading your application
for a Knapp grant and was quite impressed with what | was reading. Then | came to the
part about you’re wanting to go to Hawaii. Couldn’t you do it just as well at, say, Johns
Hopkins?” The Dean must have decided to approve it, anyway, because | wrote to him on
February 26, 1975, thanking him for supporting my proposal. | had heard from Professor
James Latimer, Chairman, on February 15" that the Knapp Committee would support the
proposal to the sum of $4,400 (I had requested $4,580) for the period January through
April 1976 in Hawaii.

Before returning to the main subject, there is one other little anecdote | want to
mention relative to our Hawaii trip because it shows so well how one can suddenly be
taken aback very unexpectedly despite the best-laid plans. I thought that with the plush
tropical vegetation of Hawaii, our trip there would be the trip of a lifetime for Lou. The
house we had rented, out near Hainama Bay, had a view and a swimming pool. Paradise!
We had been in Hawaii about four or five weeks maybe; Lou and | were sitting there
having a pre-dinner cocktail when, out of the blue, she made a remark | have never since
forgotten. She said, “You know, I think I’m going to have to have more to do over here
than just skim bugs off the swimming pool.”

Echoes from the UW symposium continued during and after our stay in Hawaii.
Early in 1976 I received a communication from Jean Lang, Editor at the UW Institute for
Environmental Studies (IES) that began: "I am sending you the enclosed newspaper
column for your files. The column, which is a weekly feature sent to about 50 state
papers by the Institute for Environmental Studies and the Sea Grant Program, describes
some findings of the workshop on unconventional sources of protein." Lang told me that
I was not available for comment, but she had checked the story with Professors Sunde
and Stahmann. She also mentioned that 1 would note that she had referred to the fly
pupae as fly larvae and added, "I apologize for this inaccuracy, but space was limited and
| felt newspaper readers would be more familiar with the term 'larvae." The manuscript
copy was dated January 30, 1976; the title was "Locusts, Carrot Tops and Yeast." Two
paragraphs were devoted to the insect coverage at the workshop:

.. .. For example, a feed supplement composed of fly larvae has been developed
for baby chicks. The fly larvae are raised on manure and have a protein content of
over 60% after being dried and ground. As for the chickens, they thrive on the
larval supplement and don't seem to know the difference. The flavor of their meat
and eggs remain unchanged.

The locusts and grasshoppers which stage massive and destructive annual
migrations in many parts of the world are another potential protein source. UW



entomologist Gene Defoliart speculates that if the locusts could be harvested in
quantity and ground up, the locust meal could be added to livestock feeds or used
as a high nitrogen fertilizer. . . .

Lang had a nice closing paragraph:

As problems of production, marketing, and consumer prejudices are conquered,
these so-called "unconventional protein sources™ are likely to become more and
more conventional. Someday, they might even become commonplace items on the
feedstore shelf.

A round of articles stemming from a common source appeared in state newspapers
datelined from August 31 to September 2, 1982. | don't remember the interview process
and | don't know whether it started from a press release or somebody's article. | received
clippings from (alphabetically) the Milwaukee Journal, Monroe Evening Times,
Sheboygan Press, Superior Evening Telegram and Wausau Daily Herald. The Wausau
paper had the most creative title, "Insectinside.” Whoever created that deserved any
award for which newspaper headline creators may be eligible. The longest was in the
Milwaukee Journal, by Steve Hannah, titled "Jiminy Cricket! Bug chow?" and is
presumably the most complete version. | want the most complete version here even
though, as usual, I'm not particularly proud of every last utterance attributed to me:

Madison, Wis. - Gene DeFoliart says let them - meaning you and me - eat bugs.

Yuk!

No, it's protein, says DeFoliart. Insects, he says, are the great, untapped
"add-on source of protein for human beings."

The University of Wisconsin-Madison entomologist insists that those
crunchy little creatures taste good, too.

"l haven't had a whole dinner of it or anything,"” said DeFoliart, sounding
like the Julia Childs of the entomology set. "The thing we've whipped up a few
times in the lab was Greater Wax Moth larva.

"You drop 'em in the deep-fat fryer. If you leave 'em for about a minute,
they have a really nutty flavor. A half minute longer, they taste like bits of
bacon."”

DeFoliart, 57, who has been on the UW - Madison faculty for 23 years,
conceded that it would be awhile before cricket chow became standard fare at
dinner tables around the US. The cultural aversion will take awhile to overcome,
he said.

Meanwhile, he and his associates have been involved in a serious research
project in Costa Rica, where cultural aversion to insects is overshadowed by a
severe protein deficiency in both man and livestock. The underlying assumption
to their work is that protein derived from a particular species of cricket is cheaper
than protein imported in the form of soybean meal.

The project was started in a less developed country because rearing
crickets for protein requires cheap labor, DeFoliart said. "We're about a year away
from doing what we say we can do," he said.



In the Central American experiment, DeFoliart explained, crickets enter
the human food chain via chickens. The insects are raised commercially, dried
and crushed, then fed to poultry.

"Chickens love 'em and people love chickens,” he said.

One thing that may hamper the completion of DeFoliart's project is
funding. He said money to underwrite the research has been tough to come by, in
part because it's "kind of the square peg in a round hole" syndrome.

A bit unusual

"It is, after all, a bizarre subject,” he added. But he is convinced that it is
eminently worthwhile.

Funds over the past four years have come from the UW graduate school as
well as federal Hatch Act money filtered through agricultural experiment stations.

DeFoliart said he had also applied for grants from the US Agency for
International Development, US Department of Agriculture and the National
Institutes of Health. His efforts have met with limited success.

"There just isn't any established field,” the UW professor noted. "When
this project goes through the National Institutes of Health's nutrition study
section, they say it's just not innovative enough.”

In any event, DeFoliart said the thought of eating insects might turn a
stomach or two here at home, but it had been common practice for ages in other
parts of the world. People have been eating termites in Africa for a long time, he
pointed out.

"In general, insects taste pretty good," said DeFoliart. "The problem is that
they are not available in bulk."”

I remember, on a nice sunny afternoon somewhere along the line, being interviewed in
my screened-in side porch by Steve Hannah of the Milwaukee Journal. The preceding
may have been the result of that interview. The Journal's account was the only one with a
byline, and, also, it bore the earliest date, August 31.

Of the thousands of letters I’ve received since 1975 concerning insects as food,
one that stands out in my memory arrived from Winter Haven, Florida, dated May 10,
1982. It was from a Miss Luke Swanhart. Isn’t that a great name? | would like to have
met her. From her letters (there were two), | am certain that she was a most interesting
and gracious lady. Her first letter follows:

Dear Dr. DeFoliart:

I was recently invited to a small informal gathering and was offered a
small dish of rather peculiar looking morsels to sample.

So | did and found them exquisitely delightful for the palate, eagerly
enquiring the recipe. She smiled graciously and calmly said one
word...grasshoppers!

I thought |1 was about to die! But soon | retained a sense of calm
remembering how robustly delicious they were, realizing that the aversion was
simply a state of mind rather than anything tangible.



I’m always thoroughly intrigued with insects, being a major hobby to
study fully giving me hours of pleasure; now that I realized their use as a source
of nutrition (a locust plague? Let them come) | am even more fascinated, struck
with total astonishment but lack datum on their nutritional value in terms of
protein, calories, carbohydrates, vitamins and minerals.

So I earnestly and would most appreciate any information concerning their
nutritional qualities of the most common insects one would be most likely to
consume, or a source where | can obtain such jeweled knowledge.

Also, if you have any recipes off hand | would dee