
 

Pottery shards offer evidence of pulque
production in prehispanic Mesoamerica
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(A) Maguey plant (Agave salmiana), (B) maguey sap (aguamiel) pooled within a
maguey in the process of sap extraction, and (C) man transferring pulque to a
2.5-L container for sale in Apan, Mexico. Credit: (c) PNAS, doi:
10.1073/pnas.1408339111

(Phys.org) —A team of researchers with members from Mexico, the
U.S. and the U.K. has found evidence that suggests the people living in
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ancient Teotihuacan made an alcoholic beverage named pulque as early
as 200 to 550 A.D. In their paper published in Proceedings of the
National Academy of Sciences, the team describes how they performed
gas chromatography on multiple pottery shard samples from excavation
sites and found evidence of bacterial byproducts known to be present in
pulque.

While most people are familiar with the Maya or Inca civilizations that
existed in Mexico and South America, many may not have heard of
Teotihuacan, a city that existed in what is now central Mexico. At its
zenith, it's been estimated the city was home to approximately 125,000
people—though who exactly those people were, is still up for debate.
Also a mystery was how the population was maintained during times of
drought, which were known to have occurred frequently in the area. The
main staple, maize, would have been adversely impacted by low rainfall
as would have other less sturdy crops. In this latest effort, the researchers
suggest that in addition to providing people with a jolt of alcohol, pulque
would have offered many essential nutrients as well.

Pulque is made from the agave plant—its thick leaves are reminiscent of
the aloe and yucca plants. It's the same plant used for the production of
tequila, though a different part is used. With pulque, the sap is
fermented to create a milky white thick beverage. To learn more about
whether the people in Teotihuacan made the beverage, the researchers
examined over 300 pottery shards that had been excavated from various
sites in the city and that had been previously dated to 200 to 550 A.D. In
so doing they found evidence of byproducts of Zymomonas mobilis, a
bacterium known to have been present in the fermentation process used
by other people such as the Maya. The find marks the oldest known
production of pulque in Mesoamerica. The researchers note that in
addition to providing nutrients, drinking pulque also has a tendency to
make people feel full, which would have been a blessing during lean
times.

2/4



 

  More information: Pulque production from fermented agave sap as a
dietary supplement in Prehispanic Mesoamerica, Marisol Correa-
Ascencio, PNAS, DOI: 10.1073/pnas.1408339111 

Abstract
Although in modern societies fermented beverages are associated with
socializing, celebration, and ritual, in ancient times they were also
important sources of essential nutrients and potable water. In
Mesoamerica, pulque, an alcoholic beverage produced from the
fermented sap of several species of maguey plants (Agavaceae; Fig. 1) is
hypothesized to have been used as a dietary supplement and risk-
buffering food in ancient Teotihuacan (150 B.C. to A.D. 650). Although
direct archaeological evidence of pulque production is lacking, organic
residue analysis of pottery vessels offers a new avenue of investigation.
However, the chemical components of alcoholic beverages are water-
soluble, greatly limiting their survival over archaeological timescales
compared with hydrophobic lipids widely preserved in food residues.
Hence, we apply a novel lipid biomarker approach that considers
detection of bacteriohopanoids derived from the ethanol-producing
bacterium Zymomonas mobilis for identifying pulque
production/consumption in pottery vessels. Gas chromatography–mass
spectrometry selected ion monitoring (m/z 191) of lipid extracts of >300
potsherds revealed characteristic bacteriohopanoid distributions in a
subset of 14 potsherds. This hopanoid biomarker approach offers a new
means of identifying commonly occurring bacterially fermented
alcoholic beverages worldwide, including palm wine, beer, cider, perry,
and other plant sap- or fruit-derived beverages [Swings J, De Ley J
(1977) Bacteriol Rev 41(1):1–46].
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