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Sweet science

Q&A Patrick McGovern By HeatHer a. DaviS

C hocolate can come from as far away as Belgium or as nearby as Hershey. It can be white or dark. It can be whipped 
into a mousse, melted into a hot topping or broken off from a candy bar.

But years and years ago, it had a much different purpose: It was consumed as an alcoholic beverage. 
Analyses of pottery excavated from a site in Honduras has led Patrick McGovern, senior research scientist at the Penn Mu-

seum’s Applied Science Center for Archaeology, to conclude that ancient people were drinking fermented beverages made 
from the sweet pulp of the cacao fruit—the source of modern-day chocolate—somewhere between 1400 and 11 B.C.E.  

News, ideas and Conversations from the University of Pennsylvania   December 6, 2007

PennCurrent
p 8

Snow day 
solution

p 4
Famous 

face 

p 3
Small biz 

wiz 

For more news and events, visit the Penn Digest at www.upenn.edu/pennnews/digest.

Cat 
mapping

By HeatHer a. DaviS

The concrete pillars of I-95, desolate brownfields, high-rise 
condos and industrial warehouses dominate seven miles of 
waterfront along the Delaware River.

But according to the vision forwarded last month by the 
University’s faculty and student design clinic, Penn Praxis, 
Philadelphia’s riverfront doesn’t need to look that way.

Picture instead a pedestrian-friendly area, with the city grid 
extending all the way to the waterfront. Throw in public tran-
sit, mixed-use development and open space, including parks 
to help preserve the integrity of the river, and the city, says 
Penn Praxis, could be utterly transformed.

The Penn Praxis report, “Civic Vision for the Central Dela-
ware,” outlines just this vision, which includes building the city 

back to the river, honoring the role the Delaware has played 
in the city’s history, planning development carefully and cre-
ating a livable and walkable community between Oregon and 
Allegheny Avenues, from the river to I-95. 

Harris Steinberg, adjunct assistant professor in the School 
of Design and the director of 
Penn Praxis, says “the tradi-
tional development patterns in 
Philadelphia which have been negotiated, are on a parcel-by-
parcel basis and have not had any sort of comprehensive plan 
behind them.” So the Penn Praxis report represents the first 
comprehensive plan for the city in nearly three decades.

In July of 2006, Councilman Frank DiCicco asked Penn 
Praxis to come up with a report on Philadelphia’s water-
front—on the condition that it was open to the public and 

transparent. Mayor Street signed an executive order autho-
rizing the work, funding was provided by the William Penn 
Foundation and the report was released to a largely positive 
response last month. 

“It was a big, open, sometimes contentious and ultimately 
rewarding process,” says Steinberg. “In the end, 
the vision has been extremely well-received. 
Some in the development community are suspi-

cious of some of the recommendations. It’s really a long-term 
conversation [and] it’s just the beginning.”

During the 13-month process, Steinberg and his Praxis 
team looked to New York, Chicago, Seattle, Barcelona, Rotter-
dam and other places to assess ways in which people balance 
ecological concerns with recreation, housing and entertain-

By tim HylaND

A group of leading veterinary and genetic researchers from 
around the country recently announced that they had se-
quenced the genome of … a domestic cat.

And though there are myriad reasons—some related to an-
imal health, some to human health—why this massive project 
was undertaken in the first place, Penn’s Urs Giger says one 
stands out above the rest: People love their pets.

“Dogs and cats have been improving their status in the 
family over the 
past few decades,” 
says Giger, section 
chief of Medi-
cal Genetics at 
Penn’s School of 
Veterinary Medi-
cine. “It’s to the 
point now where 

the dog is man’s best friend and the cat may be the second 
best friend. As such, these animals have received more medi-
cal attention.”

The sequencing, or “mapping,” of the cat genome—an-
nounced last month in an article in the journal Genome Re-
search—only figures to advance the health of our feline and 
canine friends (the canine genome was released in 2005) even 
further, says Giger. It’s just a nice bonus that humans may ben-
efit, too. 

Working under the guidance of the National Institutes of 
Health, researchers on this project first mapped the DNA of 
a 4-year-old Abyssinian cat named Cinnamon using a method 
called light genome sequence coverage, the same method that 
is also being used to sequence the DNA of several other mam-
mals. Later, a group of scientists, Giger included, were called 
together to help make sense of Cinnamon’s genetic map.

By sorting through this raw DNA data, researchers may be 
able to glean more information than ever before about the ge-
netic makeup of felines. In the process, they may also be able 
to develop new treatments for any number of genetic diseases, 
both in cats and humans. 

“The advances at the molecular level will certainly improve 
the health of these animals, not just in treating them, but also 
in regard to the prevention of disease that spread with breed-
ing,” explains Giger, who has spent much of his career search-
ing for cures to genetic disease. 

The domestic cat suffers from more than 200 known he-
reditary diseases, and some of those, researchers say, aren’t 

Reclaiming the riverfront
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mapping the cat genome 
may benefit not only felines, 
but humans, too
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This is the earliest known use of cacao, 
dating to long before a drink made from 
the beans was served at special ceremonies 
and feasts of Mayan and Aztec kings.

And McGovern, who has spent much 
of his career studying ancient food and 
drink, says this is an important finding. 
“My research suggests that these kinds of 
fermented beverage cultures were really 
right at the core of the development of 
human civilization.”

McGovern’s background is as unique 
as his field of choice. He was an English 
literature major who also studied brain re-
search. He received a Ph.D. in Near East-
ern Languages and Literature from Penn, 
and also got a fellowship in Penn’s radio-
carbon lab. Studying ancient food and bev-
erages, McGovern says, allows him to enjoy 
both the sciences and humanities. 

“I always had kind of a split mind about 
whether to go into the sciences or humani-
ties,” he says. “As I was finishing work on 
my dissertation, I was also getting exposed 
to all these science-in-archaeology ap-
proaches. It has evolved into a highly in-
terdisciplinary approach.”

Q What were you looking for in the ves-
sels uncovered in Honduras?

A What we’re specifically interested 
in these very early vessels is to see 

if there are any additional additives to the 
cacao drink. The hypothesis was that the 
impetus for eventual cultivation and do-
mestication of the cacao tree was, at first, 
people were attracted to the very sweet 
fruit or pulp that surrounds the bean, 
which is about 10 percent sugar. You can 
make a fermented beverage from this, 
and they still do in parts of Latin America 
today. It comes out to be about 5 percent 
alcohol.

In the earliest stages, they wouldn’t 
have started adding all of these exotic 
ingredients that they do later on when 
they’re working with the bean. In order 
to offset the bitterness of the bean, they 
would use things like honey and spike it 
up a little bit using chili, and add differ-
ent kinds of aromas and flavors by putting 
actual flowers into the bean beverage. Our 
analyses showed that there weren’t any ad-
ditives, which fit with our hypothesis that 
[the beverage] would be made from the 
fruit in these earlier vessels. 

Q How exactly do you do your analysis?

A What we are trying to do is tease 
out the ancient organic molecules 

from ancient pottery samples. How 
Gretchen Hall [pictured at right] and I do 
that is we have to get the organics out of 
the pores of the pottery. They’re held 
in place pretty well because of the ionic 
structure that holds ancient organic mate-
rials into place. We have to get out these 
ancient organics by solvents like metha-
nol or chloroform, even water, which is 
very good for getting out the compound 
that we’re interested in, which is called 
theobromine. That’s actually the name 

of the tree—theobroma, which means 
‘food of the gods.’ Theo, ‘god,’ broma, 
‘food.’ Theobromine is only found in the 
cacao plant in Central America. So if you 
can identify theobromine, then you have 
some kind of cacao product. 

The gas chromatograph is able to 
separate out the various compounds and 
then pass it into a mass spectrometer, 
where you can get an exact mass for dif-
ferent fragments. There’s a very large 
database that we [use to] compare the 
various fragments, to identify the original 
compound. 

Q What’s the significance of these find-
ings?

A It’s a very interesting and impor-
tant finding for the New World. 

We’ve established that grape wine was 
being developed and produced in the 
Near East around 6,000 B.C., and then re-
cently, we’ve shown that the Chinese had 
developed a fermented beverage around 
7,000 B.C., that included hawthorn fruit, 
grapes, rice and honey. Humans have 
always been attracted to fermented bev-
erages, it seems, and it enters into our 
cultures in really significant ways, in not 
just the earliest Neolithic cultures, but 
in California, Washington and Oregon, 
where back in the 1960’s a few enterpris-
ing souls after prohibition started to plant 
grapes out in Napa Valley. 

Q And chocolate?

A For the Americas, chocolate plays 
an extremely important role with 

the Mayans and the Aztecs. It was the 
prerogative of the king to have lots of 

chocolate beverages. A cacao bean served 
as the currency. When Cortez came to the 
capital of Montezuma, he found out the 
storerooms were piled high with some-
thing like a billion cacao beans. This was 
the standard of currency. 

Q Any idea how this tasted? You men-
tioned it is still consumed today. Have 

you tried it?

A I’d like to go down to areas that 
still produce the beverage made 

from the bean, with the additives like 
honey and chilies and so forth in Mexico, 
and taste it. We often try to recreate the 
beverage to find out more about how it 
was made and to find out if the ingredi-
ents really work as a beverage. You want 
to also try to make something that’s 
drinkable, too.

We did an analysis of a tomb in cen-
tral Turkey that is possibly the tomb of 
King Midas and then had a competition 
of microbreweries to try to replicate this 
beverage. The brewery that turned out 
best in my estimation was a place down in 
Delaware—Dogfish Head. 

[With Dogfish Head] we decided 
to do a version of the chocolate bean 
drink—the later drink, the drink of the 
Aztecs. What we did in this first trial run 
is to take some very fine dark chocolate 
from an area close to Honduras in south-
ern Mexico and then mix it with some 
corn or maize, honey, and chili—a rather 
mild chili—and then an herb called 
achiote, which gives a very intense red-
dish color to the beverage. The Aztecs 
actually equated the chocolate drink with 
blood. Right now, that’s fermenting, so we 
haven’t had a taste of it yet. But it’ll be the 
first time that this kind of beverage has 
been prepared in the United States.

Q These beverages led to the domestica-
tion of these plants—and eventually 

to chocolate. How did that happen?

A Some people argue that the origi-
nal domestication could have oc-

curred in northern South America. Other 
people argue for Central America—espe-
cially the area where the site is located in 
Honduras. What does seem to be clear is 
that the Central American people really 
focused in on the beverage, especially 
when they started making it from the 
bean. ...The ancient Aztecs and Mayans 
didn’t just drink it, but they had special 
tools to foam it, or they would pour it 
from one vessel to another and create a 
head and foam on top of the beverage. 

If the Central American people are very 
interested in these beverages, and they 
seem so, more than South Americans, the 
argument would be, they’re the ones that 
had the most to gain from domesticating. 

Q How do you think your study of 
ancient beverages can illuminate the 

lives and practices of past cultures?

A It shows us that humans are very 
attracted to high-sugar foods to be-

gin with, but in addition, they are attuned 
to what’s happening in their brains, to 
mind-altering substances that might open 
up a better understanding of what’s going 
on. They’re living in environments that 
are pretty challenging. The average age of 
death might be only 30 or 35. You’re go-
ing to look very carefully in your environ-
ment for anything that’s likely to help you 
to be more healthy, to cure disease, but 
also to perhaps gain an understanding of 
how this world is operating. People who 
were drinking fermented beverages tend-
ed to live longer and reproduce more.

In addition, the fermentation process 
itself seems otherworldly, because you see 
the bubbling of the carbon dioxide as the 
yeasts are working. When you drink the 
beverage you get some mind-altering ef-
fects. A lot of people have interpreted this 
as a means to contact the gods who are 
basically controlling our destiny. 

We’ve started to see how a lot of these 
herbs and spices that we detect in these 
ancient beverages also played a very 
important role in the primitive medical 
practice that existed. Even if you look 
at Greek and Roman medicine—Hip-
pocrates and so forth—they mainly talk 
about the advantages of wine for treating 
different illnesses. That got us thinking 
that we should explore that avenue more. 
We started this project with the Abramson 
Cancer Center to test some ancient com-
pounds for anticancer drugs.

Q What compounds are you testing?

A We’re very interested in a plant 
that we identified in our ancient 

Chinese beverage [Chateau Jiahu] that 
goes back to 7,000 B.C. Wormwood spe-
cies  … are some of the most bitter com-
pounds known. We found out that people 
have already detected some anti-cancer 
effects and also it’s a very good anti-malar-
ial. ...There’s a set of compounds called 
terpenoids which we’re going to explore. 
There’s quite a number of other types of 
plants that we could look at.
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“Humans have always 
been attracted to 
fermented beverages,  
it seems.”
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