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The LAB started much before the open call to those interested in taking part 
of a process that sought to establish a symbiosis between these two universes 
of knowledge. During the various meetings we held to design the project, 
we went deeper into the notion of creating a space to experiment with the 
elements of “art” and “science”. To achieve this we had to build a bridge solid 
enough for the artists and scientists to feel safe to cross it in both directions. 
How to do this?

In doing a general analysis of the processes involved in knowledge generation 
we noticed that they all have a similar starting point: curiosity. Therefore, the 
first week of the LAB focused on showing the three artists and three scientists 
the existing parallels between their worlds. Once this bridge was established 
and during the second week we went into the field to get to know the places 
where the scientific research took place: labs, lakes, coffee processing plants, 
and the tropical cloud forest. During the third and fourth weeks, the artists 
focused on exploring further in the reality they were submerged in, discovering 
the aspects they were most interested in communicating to the third element 
in the equation: society. 

This experience will, without a doubt, remain in my memory as one of the most 
beautiful in my life as it allowed all participants, despite age, gender, profession 
and expectations, to delve into a path never transited before and discover the 
world with new eyes. 

This booklet summarizes the aforementioned, addressing two of six works: on 
the one hand the research by Dr. Aracelly Vega and on the other the artwork 
Ser Café (being coffee) by Carlos Fernández, exhibited in the Contemporary 
Art Museum of Panama, during the months of February, March and April of 
2016. 

Jonathan Hernández Arana
Estudio Nuboso
LAB Facilitator

IntroducTIOn
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Art and Science LAB, Chiriquí, 2015
Section 4 of 4. 

Photographs by Tova Katzman, Carlos Fernández, Ela Spalding and Carolina Borrero Arias. 
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Contamination of coffee by mycotoxins 
by Dra. Aracelly Vega Ríos

RESEARCH

Coffee is a shrub native to Arabia and in the world many varieties of coffee are cultivated. In 
Panama the most common are arabica and robusta, which are grown mostly in the province of 
Chiriqui, around Boquete, Volcan, Renacimiento, Gualaca and the Ngäbe Buglé reserve, among 
others. 

The coffee fruit, also known as coffee cherry, goes through a process of transformation before 
the drink is obtained. After the fruit is harvested, the following steps in the process are: husk 
removal  (pulping), washing the beans, drying them until 90% of the water is eliminated, storage, 
roasting, grinding and packaging. During these steps, the coffee grains can be attacked by fungi 
that produce toxic substances called mycotoxins, which contaminate the coffee beans. Mycotoxins 
produce nephrotoxic and teratogenic effects, as well as liver problems in human beings. 

While the processing of coffee produced in Panama satisfactorily meets post-harvest handling 
international standards, in 4 out of 21 samples of export quality coffee taken from 15 coffee 
processing plants, the microbiology analysis revealed the presence of the fungus Penicillium sp. 
a mold which is closely related to contamination by mycotoxins, in a quantity which exceeds 
European standards. Our investigation focused on the coffee drying and storing conditions and 
concluded that to reduce the risk of contamination, it is necessary to control the atmospheric 
temperature and humidity, as it is during this phase that the coffee bean is most vulnerable to the 
development of mycotoxins.

With the results of this project, the Ministry of Agriculture (MIDA) Extension Office can elaborate 
a plan for the handling of harvested coffee in order to educate producers in proper drying and 
storage practices. This will contribute toward the socio-economic development of rural coffee 
growing areas like the Ngäbe-Bugle reserve. By improving a simple technological aspect of their 
process, coffee growers can increase the quality of their product without posing a health risk 
to consumers, as well as increase its competitive value through compliance with established 
international norms which permit its free export.
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Coffee process: harvest, drying and storage (opposite page)
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BEING COFFEE

by Carlos Fernández 

The main issue that Dr. Vega’s study is concerned with are the populations of 
mycotoxins which, given specific environmental conditions, tend to manifest 
in the areas where coffee beans are dried and stored. According to the study, 
these two areas are the target subjects of an outreach program to coffee 
growers that would raise awareness about the best practices to avoid the 
contamination of their product by mycotoxins.

In the artwork we have taken into account the symbolism of the Delta triangle  
(∆), which determines the presence of heat in chemical formulas. We used this 
triangle as a matrix in the constructions created. Simultaneously, we suggest 
these constructions as an effective method to safely process coffee. We 
rescued the spaces where drying and storage take place, abstracted from their 
context, to make them proportionate to the human scale. The scale creates a 
physical-sensorial suggestion for the viewer to enter the world of coffee,  to 
inhabit an environment impregnated with the smell, color, sound and overall 
feel of the process that the so-called golden bean goes through. 

The artwork brings together video, installation, paint with coffee and sound as 
the media with which we imply the experience of being coffee, reminding us 
that “we are what we eat” and / or “we are what we drink” and that in this 
case, coffee is a part of us. 
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Tests of visual representations of mycotoxins in coffee. Work-in-progress showing in the Volcan Artisan Market. Carlos talks 
about the artwork with a visitor, while Aracelly observes (opposite page, above left)
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Illustration for manual on the 
prevention of mycotoxins in coffee 
(left)

“mycotoxin-free” cup of coffee, 
first test during week 1 (opposite 
page, below left)

Detail of animated photogram and 
making-of Being Coffee video 
(both images below center)

Sketch of the development of the 
final artwork (below right)
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ExperieNCE

Aracelly Vega Ríos 

When I saw the call to take part in the LAB, I turned in the documents but I had only 
a vague idea of what it was about. When I was selected I felt happy and started to 
read more about it. I asked Ela for more information, as I still felt ignorant about the 
whole thing. 

The content and work done during the first week was very important and necessary. 
The facilitators provided a pleasant environment conducive to learning and the topics 
addressed were relevant and helpful to orient us towards our task as scientists in this 
project, as well as better understand the role of the artists. 

The Estudio Nuboso team, facilitators, artists and my fellow scientists always showed 
companionship, detachment, collaboration and brother or sisterhood, while fulfilling their 
roles in the LAB. They were all very professional in making this enthusiastic environment 
possible, successful and agreeable. 

The space created allowed for the cohesion of the group. The first week was fantastic 
with the workshops and constant meetings with my partner, to share knowledge 
about my research; food preparation and walks around Gamboa, accompanied by the 
sound of birds and the smell of nature. The second week in Chiriqui was similar to 
the first, adding the feedback of the field visits to coffee producers, which helped us 
complete the vision of the project and gave us a clearer idea of what we wanted to 
produce. The third and fourth weeks were more focused on supporting the artist and 
sharing ideas about the final artwork, and adding the last details. 

As a result of this experience, my personal and professional life have been enriched 
by new knowledge, visions, feelings and goals. I thank God and all the participants of 
the Art and Science LAB for the opportunity of sharing his wonderful time together. 
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Working together on an art piece: Dr. Vega, MSc. Javier de León and Carlos Fernández (above)
Negotiating artistic production in Dr. Vega’s lab.  
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Carlos Fernández

The news of being accepted to participate in an artists residency in collaboration with 
a scientist, aside from being a brand new experience for me, generated a great deal 
of expectations, doubts, fears and joy. 

We started in a paradisiac house with extracurricular comforts, surrounded by the 
jungle, heat, fresh water, birds, small animals, rainbows of fruit, green and red 
salads, nutritious dishes, ships transiting the Canal, smoke, wine, simplicity, pleasant, 
interesting and fun company. 

The organisers gathered a group of scientists, artists, communicators and other 
characters who from the start added a few spoonfuls of big information with a few 
dashes of humor in between. And so a theoretical-practical journey started to open 
up our thoughts, preparing us to live a true Art & Science experience. 

This LAB was an opportunity to remember, relive and reinstill in myself the infinite 
power of creation. To feel vertigo when starting a project without the need to control 
the process completely since, contrary to my usual individual practice, I would be 
making joint decisions with Dr. Aracelly Vega. She took care of filling me to the brim 
with a “strong drink of information” about chemistry in relation to mycotoxins and 
coffee. During the first week, experimentation was the matrix of the relationship 
between the doctor and myself. 

The second week came and we arrived in a place where large scale agriculture 
creates checkered landscapes, on mountain ranges that still hold biodiversity niches 
on their tops; beyond the grid we arrive to where the clouds mix with centennial 
trees and the choir of birds echoes the dance of the hummingbirds. Surrounded by 
this landscape, the most important part of the LAB approached: the task of creating 
our projects in a cozy hotel and later in a cabin called El Jilguero, whose name (not 
by coincidence) sounded just like a forest singing bird species. This simple task also 
consisted in living the joy of collective creativity. 
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The first days were very inspiring and 
productive with the doctor, as we arrived at our 
conclusions with ease, intentions became clear 
regarding using her research at the motor for 
the work but not as the one and only objective. 
We went beyond the research in order to take 
on new challenges, including aspects that 
we collected on our visits to various family-
run coffee farms; which in the end were 
fundamental to understand the processes 
coffee undergoes from seed, to seedling, to 
plant to fruit, harvest, pulping, washing, drying, 
roasting, grinding and finally, pouring and 
tasting on a rainy afternoon in Rio Sereno. 

Full of data and drunken with the smell of 
freshly roasted coffee, we went to El Jilguero 
to summarize information, abstract it and make 
a concrete proposal to share with the group, 
which oscillated always between five to nine 
members. This group was transcendental  in 
the development of each of our works; we 
had dialogues that could be nothing but the 
collective inspiration in which we all had 
something to offer. 

I can summarize this collaboration as a highly 
nutritious substance for thought and human 
development. Coexisting with people who trust, 
believe and are passionate about what they do 
inspires in me a great motivation to continue 
experimenting, not only from my perspective 
but from a wide range of perspectives. We are 
not few and far between, many people strive for 
good quality of life to be something tactile and 
not utopic, and it is in this type of convergence 
of individuals and disciplines where you start to 
feel something tactile become concrete. 

I am very thankful to all who participated in this 
Laboratory. 
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Testing the art outside Dr. Vega’s lab at the University UNACHI, Chiriquí (above)
Details of Being Coffee in the Muta Exhibition Space of the Contemporary Art Musuem, Panama City  (below)
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BIograPHIES

Aracelly Vega Ríos
Panamá, 1952. Doctorate in Project Engineering, 
Master’s Degree in Chemistry with a specialisation 
in physical chemistry. Research professor at the 
Universidad Autónoma de Chiriquí (UNACHI). Researcher 
for the National Research System of SNI-SENACYT in 
Panama, Member of the Panamanian Association for 
the Advancement of Science (APANAC), recipient of 
a DAAD scholarship in Germany. Has spent 25 years 
conducting research on the exploitation of biomass to 
obtain value added products such as edible mushrooms, 
organic products and nutraceuticals. 

Carlos Fernández 
Costa Rica, 1986.  Multidisciplinary artist; initiated his 
career as a painter and is  currently involved in actions 
which make reference to process art and the micro 
politics created in both public spaces and galleries or 
museums through interactive picto-agricultural projects 
which engage the collective. Has participated in several 
solo and group exhibitions in Cost Rica, in the Museum 
of Contemporary Art and Design, TEOR/etTica and 
Despacio. Was awarded in the 8th Art Biennial in Costa 
Rica and participated in the 9th Central American 
Isthmus Visual Arts Biennial in Guatemala.
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