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A questing nose, 

searching for its object.

There’s something, 

somewhere,

 in a room,

where a smell triggers an author,

to go on a journey, 

and,

 in time,

takes the reader along,

 through multi-sensory revelations,

 and intellectual stubbornness.
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Preface
The cross-modal encounter

I was walking through the hallway, not knowing yet that in the next 30 minutes some-

thing would happen that would become the starting point of a research that would 

take until the very moment I am writing these words. At that point, I was already look-

ing for something for quite some time, but I was not aware of what that something 

could be. Maybe it had to do with the interactive works I had been making for the last 

year. My interest revolved around the haptic, the sense of touch, but I had become 

slowly aware that I had been too focused on the technological aspects of it. A sensor 

here, a sensor there. Bundled in silicone. You get the picture. 

Because of these previous works and the ambivalent feedback of its users, I slowly 

began to acknowledge that the material that is used for these kinds of purposes has 

something to say as well. That there might even be a chance that the material says it 

all. My hunt for that something was, subconsciously, a hunt for material. A material 

that, without any wire, microcontroller, beep, light, would provoke something. A mate-

rial that would ‘touch’ in another way, beyond the sense of touch we generally refer to. 

A material that triggers to go on another hunt. A hunt to unknown places. 

Yet, I was still unaware of these insights on that day. On that morning in March 2019, I 

was on my way to one of the studios I had regularly been working at for the last couple 

of months. I remembered the moment I opened the door, a strong yet undefined smell 

hit my face. My questing nose triggered the body to instantly search after the object. 

Where was the source of this incredibly sharp acidic, a bit foulish yet sweetish smell? 

It’s a wondrous mechanism: in a straight line, within a few seconds, I was taken to 

the source of the smell. In this case, I was taken to a semi-transparent flat sheet of 

something of a few millimeters thick, stuck to a wooden plank. I bent over and care-

fully explored it. I could not figure out what it was. Was it Japanese paper? Or soaked 

thin leather? Anyhow, its gorgeous brownish translucency, the undefinable smell, the 

asymmetrical patterns with a skin-like touch, the irregular thickness yet the strength 

it later seemed to have, provoked strong ambivalent sensibilities. This subjective sen-

sation was apparently the power of touch, of provocation by material itself.

The girl who was standing next to me on that day witnessed my reaction and clarified 

that I needed "a mother" to make this material. Clearly, I didn’t understand a thing of 

what she was saying. I later understood that the ‘object’ that touched me that morn-

ing had been the ‘by-product’ or ‘secondary product’ of the fermented tea Kombucha. 

A slightly alcoholic, extremely hipster, beverage that has proclaimed health benefits. 

So they say. This tea includes a living symbiotic culture of yeast and bacteria (called 

SCOBY). Under the right conditions and with the right nutrients, this liquid culture 

grows, together with a mother (the cellulose form of the scoby), a new mother (a new 

scoby) on top of the fermented tea. For that reason, it is a self-replicating culture, a 

self-replicating living entity. Nevertheless, these so-called 'mothers' are gelatinous, 

blobby, stinky material with high water holding capabilities that consist of the com-

mon substance of bacterial cellulose (BC). It was clearly the ‘dried’, ‘dead’, ‘waste’ 

version of this bacterial cellulose that triggered my sensibilities that day. 

This cross-modal encounter, in which multiple senses were triggered, has been the 

basis of the extensive material experimentation that followed. And, ultimately, the 

ongoing journey of several months towards the research of this ‘written’ work you 

are about to embark on. In case it would have been Japanese paper, or something 

else, this journey would have taken you to completely different corners. Instead, it 

will indulge you into the magic world of smelly domestic (cross-)fermentation and 

the touch of bacterial cellulose, of visible growth and death, of audible time, speed 

and slowing down. A magic world in which 100 liters of different teas, 10 kilograms 

of organic sugar, 10 liters of vinegar, 10 liters of the living culture, 1 kilo of mothers 

have led to the production of 25 kilo of wet bacterial cellulose material. And 80 pages 

of this thesis, that is. 

In order to organize this journey without a destination in a somewhat systematic way, 

I have developed a research methodology that is based on the iterative process of 

cognition, learning through repetition. This methodology is the most important fun-

dament of the entire concept around this work and, as you will find out, has influ-

enced the content considerably. Consequently, before entering my magic microcosm 

I promised you, it is the explanation of the methodology I have to start with. 
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Introduction 
Iteration as a Research Methodology

TOWARDS A RESEARCH METHODOLOGY

In this introduction to the Time Frames, I will guide you through the creation of the 

process of the research methodology, the main research question and how this writ-

ten work has been constructed. The creation of the methodology has been an ex-

tremely slow and organic process. On top of that, I also believe it was born out of utter 

frustration finding an application for the dried version of the living material. 

Naturally, I have not been the only one obsessed with its beauty and potential applica-

tions. Dozens of artists, (food) scientists and designers have been there before. De-

signers have made shoes, clothes, bags, lamps, wallets and architectural structures 

out of this dried material. On top of that, the wet version of the material is increasingly 

used for biomedical applications, such as wound dressing, 3D printing technologies, 

soil purification, fermentation techniques, additive manufacturing. The list of (in-

creasing) potentials for different applications, taking into account the enhancement 

of a wide range of technologies, is endless. For the majority of these aforementioned 

functionalities, the material is torn apart at molecular level, it is chemically cleaned, it 

is dyed, it is heated, it is genetically manipulated, it is mixed. 

After a few months of several experiments, including the creation of conductive ink 

to be (unconsciously) faithful to the tendency to make things interactive (see pictures 

on the right), I took a step back. A step back to rethink the core of my fascination 

towards this material, that had gone way beyond the beauty of the dried bacterial 

cellulose throughout the months of experimentation. It had moved towards a more 

holistic approach, in which the fact that this was a living entity, a self-replicating en-

tity that goes through a cycle of growth like every other living thing, became the core 

of my curiosity. Writing this now, I realize this 'new' approach might not be so new as 

I wrote my bachelor thesis on the enactive approach to cognition of Francisco Varela 

and his mentor Humberto Muturana. According to the approach of these two famous 

biologists/philosophers, understanding is a product as a result of a continuous inter-

action between the living entity, including the body and how it moves and perceives, 

and the environment in which the entity is embedded. This approach goes against the 

(simplified) idea that thinking and understanding happens inside the brain of which 

the ‘result’ is reflected in the behaviour of the living entity. The way of understanding 

and thinking, in the enactive approach, occurs as a result of the interaction with the 

environment itself.

The sentences ‘to follow the material is entering a true maze of meanings1’ and ‘What 

does it mean to give agency to the material, to follow the material and to act with the 

material?'2 have been incredibly inspiring for the first steps towards the methodology. 

What would material complicity, involvement and collaboration, entail in my case, 

with this material? How could I, as an artist who took a step back, follow this material? 

Next to this kind of literature, I was also reading scientific articles to understand the 

properties of the material and how it was used for several markets and technologies3. 

1 p.14 - Lange-Berndt, Petra, Materiality, Documents of Contemporary Art, Whitechapel Gallery, MIT 
Press, 2015
2 p.13 - Lange-Berndt, Petra, Materiality, Documents of Contemporary Art, Whitechapel Gallery, MIT 
Press, 2015
3 Cristina Campano, Ana Balea, Angeles Blanco* and Carlos Negro, Enhancement of the fermentation 
process and properties of bacterial cellulose, Department of Chemical Engineering, Complutense University of 
Madrid, Cellulose 23(1), November 2015

Image 1 - Tests with the dried skin material and conductive ink, painted and screen printed.



Introduction to the Time Frames7 Introduction to the Time Frames 8

Especially the discussions in several articles regarding the increased economic inter-

est in solutions for low cost, yet high speed serial production of this living material, 

got my attention. Simply said, the living material is too slow in doing its thing and is 

therefore too expensive to produce. With this notion of speed and production I want-

ed to play.

ITERATION AS RESEARCH METHODOLOGY

Along this line of thinking, I decided to follow the serial production of this material in a 

literal (time and context) and subjective (meaning) way. Although it is a rather logical 

framework, you can use the diagrammatic overview for visual support for the iterative 

methodology that is further explained at the right (image 2).

Time and context - the ‘Time Frames’

The characteristic of replicating itself while creating something new at the same 

time, is considered the most important characteristic of living material. Reproduc-

tion is ‘simply’ part of the cycle of life.  This inspired me to follow the material through 

cycles, in iterations, in which each iteration consists of a number of repetitive steps 

to be undertaken. This iteration is then repeated multiple times. Because these iter-

ations are based on a certain time period, I name these iterations in this work Time 

Frames.

According to the framework, I follow the simultaneous, serial production (16) of bac-

terial cellulose in a domestic (one-room) experimental set-up, for which a dedicated 

‘machine’,  has been made. You can find the image on the right. This serial production 

is followed according to 5 consecutive Time Frames that take 21 days each. In these 

21 days, the living material replicates itself. In other words, it creates a new 'mother ', 

a new layer of bacterial cellulose on top of the fermented tea. These 5 Time Frames 

times 16 sheets that are produced per Time Frame of around 21 days would produce 

in total 80 sheets of bacterial cellulose, over a period of at least 4 months. The total 

of 80 sheets constitute the alleged pages of this written work, in which the ‘collabora-

tion’ between me, the author, and the living material, the creator of the pages, is key. 

While they create a batch of 16 pages within each Time Frame, I simultaneously write, 

think, act, feel in the same spatial context. It is an exploratory relationship driven by 

the desire of finding, not of knowing.

Image 2 - Diagrammatic overview of the iterative methodology
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Image 3 - The experimental set-up where 16 sheets of bacterial cellulose are growing. It is placed 
at my 24m2 space at the Paviljoensgracht in The Hague. 
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It is through these Times Frames, the iterations that consist of consecutive (bodily) 

repetitions of (inter)actions with this material in a domestic experimental set-up, that 

I observe, listen to and learn about this material. This, in its turn, provokes actions 

that, for its part, leaves traces on the material itself. Re-re-re-re-research is re-re-re-

relearning and re-re-re-re-reacting in a pragmatic way of ‘thinking’. ‘Thinking’ through 

bodily actions and perceptions, that is. This is called the embodied approach to cog-

nition, learning beyond ‘only our brains’, in which the body has a significant role in 

cognitive processing4.

One of the clearest examples of embodied cognition regarding this work is that I have 

gained the ability, after only just a few Time Frames, to distinguish the different phas-

es of the growing process on the basis of smell. For example, I can smell when the 

bacterial cellulose starts to grow, I know when the nutrients are all gone, I know when 

something is ‘off ’. Obviously, these changes of smells are caused by the biochemi-

cal process of fermentation, the chemical breakdown of the sugars. However, as our 

senses adapt quite rapidly to sensory stimulations, these smells give the impression 

to our perception to last only for a few moments. The reason for this so-called olfac-

tory adaptation is that we can remain ‘alert’ for new information, for potential ‘new’ 

smells on which we can decide to act or not.

Meaning - the ‘Alerts’

Following these five Time Frames with a focus on an embodied way of learning, I 

indeed entered a true maze of meanings. As might be expected, these meanings (and 

insights) changed considerably as a result of learning through all the iterations and 

the (bodily) repetitions. However, I had to find a way to guide you, the reader, along 

the entire journey of cognition and dynamic meanings towards the conclusion of this 

work.

I found the solution to this challenge in the above described ‘smells alerts’, the Alerts. 

In the entire chronological process from the preparation of the material until the page 

of the dried cellulose skin is ready, I have been able to distinguish five different Alerts 

that belong to a change of this (growing) process. The five different Alerts and the 

4 Stanford Encyclopedia of Philosophy, Embodied Cognition, 25 July 2011 
https://plato.stanford.edu/entries/embodied-cognition/#EmbCogExtMinThe

description of the smells that belong to them are explained in the below diagram. They 

constitute the subdivisions of each Time Frame. It's important to note that, contrary to 

the Time Frames,  the subdivision of the Alerts are not related to clock time. Instead, 

they are based on moments of my subjective lived experience, in interaction with a 

fascinating material, in my home. In that sense, I completely follow Karen Barad noting 

that material is understood as a dynamic and shifting entanglement of relations rather 

than as a (purely objective, scientific) property of things (Lange-Berndt, p.17).



Introduction to the Time Frames13 Introduction to the Time Frames 14

well as through the duration of the entire process of cognition and dynamic 

meanings. This means that I end the part of the Time Frames with Time Frame 

5, Alert 5. This is the moment all the 80 pages will be ready!

To conclude this introduction to the Time Frames, I would like to share a quote 

of Christopher Bardt with you. I found it in his book Mind and Material (2019) 

a couple of months ago;  

‘Working with every material is a journey, more interesting, without 

a destination, full of surprises and stubbornness, and, most of all, 

deeply transformative of our state of being.’ 

At that moment, I could not quite consciously understand how working with 

a certain material could be transformative to my state of being. However, by 

means of consciously interacting with the material of my choice for such a 

long time, including in my own domestic space, I have been able to experi-

ence it nevertheless. For the duration of this practical iterative research, tiny 

and humble insights into (huge) philosophical concepts have enriched my 

way of understanding this material in a different way. These are related to the 

subjects I focus on in Time Frames. In chronological order, these are:

(Time Frame 1) The compartments of the living material Kombucha and  

   the history of this beverage 

(Time Frame 2) The process of fermentation and the metaphorical fer- 

   mentation of the mind 

(Time Frame 3) Rejecting metaphors, entering into an embodied way of  

   knowing and listening to the agency of the process.

(Time Frame 4) Disgust and the power of provocation of thought, partici- 

   patory knowing 

(Time Frame 5) The ability of material to hold time and its visible pro- 

   cesses. 

It will be utterly boring for both of us to be taken, or to take you, through each Alert of 

each Time Frame explaining how all the repetitions have led to different perceptions, 

thoughts, actions, new connections, insights and meaning. So, instead, let's jump! We 

will jump together from Time Frame to Time Frame via the chronological order of the 

subdivisions of the Alerts and via the notes, writings, memories, actions I have gath-

ered throughout that same Time Frame. In this way, we start with Time Frame 1, Alert 

1, then we jump to Time Frame 2, Alert 2, etc. You probably get the picture. In this way, 

I take you through the chronological, practical process from preparation to page, as 
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Time Frame 1 
Smell of Something 'Off' 

It’s one day before Christmas 2019. I’m sitting on the floor of my one room apartment, 

going through my notebook. I am waiting for the 20 liters of the famous Clipper Green 

Tea mixed with 2 kilograms of sugar, divided over 16 boxes, to have cooled down to 

room temperature. This simple preparation took me at least four hours. Why was I 

doing this again? 5

On the table there is a 50 x 35cm wet, whitish, gelatinous, blob looking thick sheet 

lying quietly in its liquid habitat. Soon it will be cut in 16 equal pieces. It’s a zoogleal 

mat of bacteria and yeast, tied together with extremely thin cellulose (nano)fibers6. 

In popular terms it’s called a SCOBY, the acronym for symbiotic culture of yeast and 

bacteria. The last few months I have become obsessed with especially this cellulose 

material, especially with the dried version. Take the scoby out of its habitat, clean it, 

dry it for a few days and you get a beautiful skin-like-paper-sheet. The fact that you 

can make healthy fermented tea, called Kombucha, with the scoby that is said to be 

as smart as a dolphin7, the fresh tea and a bit of patience for a couple of weeks, has 

been a side issue for a long time. 

My eyes stumble upon the sketch of the installation for the 16 boxes and a few notes 

written in the beginning of December 2019. With a big heading, the notes say:

5 What am I doing? I am making Kombucha tea on Christmas eve. These are the steps I have to under-
take, each time I prepare tea for the 16 boxes:

a. Boil water for the preparation of green or black tea. You use 1 bag of tea per liter
b. Add the tea to the water and steep the tea for 15 - 20 minutes
c. Add 10% per liter organic sugar to the tea. Make sure it dissolves well. 
d. Leave the tea alone until it has reached room temperature
e. Meanwhile, clean the jars, the boxes, and so on, where the Kombucha tea will ferment in. When it has cooled 
down to room temperature;
f. Add 10% of biological vinegar per liter tea, to the tea (for making Kombucha Vinegar!) 
g. Add 10% of the liquid living culture (scoby) per liter, to the tea
h. Add the ‘mother ’ or the ‘scoby’ to the liquid
i. Put a cloth on top of the jar/box to make sure the batch will not be contaminated by intruders of any kind.

6 Crum, Hannah & LaGory, Alex, The Big Book of Kombucha: Brewing, Flavoring, and Enjoying the Health 
Benefits of Fermented Tea, Storey Publishing, LLC, 2016 
7 Booe, Martin, BODY WATCH : Magic Mushroom or menace : The kombucha ‘tea’ cult is growing ever 
stronger. But no one can prove the drink alleviates everything from asthma to AIDS. And some say it might even 
be harmful, Los Angeles Times, 13 December 1994 https://www.latimes.com/archives/la-xpm-1994-12-13-ls-
8387-story.html

TIME

‘The production costs of the bacterial cellulose (BC) are very high as it 

takes a long time to grow this unstable material that needs stability. I 

have been reading in several scientific papers how they try to increase 

the speed of the growth with different fermentation techniques; some-

thing with success, sometimes mutations occur. Instead of trying to 

speed up the process of the BC, I was thinking of giving the BC ‘the 

power of time’ of my writing process. I will follow them, instead of me 

speeding up their growth. How much time does it need to grow into a 

scoby that is thick enough to serve as ‘pages’? Around three weeks, 

21 days?

I close the book, hoping that me and the environment of my one room apartment 

can provide the stability and right temperature for the 16 fresh, new scobies that 

will grow in 21 days in the 16 boxes. These will be used as the first ‘batch’ of 16 

pages, out of five batches in total, for this written work. I walk towards my desk, 

turn the knob of my heating half way open and decide not to change its settings 

for the next 21 days. I then start to write. This experiment has started.

It’s amusing how many people instantly react when they see me working with 

the dried version, the cellulose skin. The question: What is thááát? is commonly 

asked in an ambivalent way. Throughout all these months I have been receiving 

this question, I find it difficult to answer it in one single word that says it all. 

Sometimes I answer with the word bio-leather, other times I use more details, 

such as ‘this is bacterial cellulose, grown by the cooperation between bacteria 

and yeast on the basis of tea and sugar. Look, you can smell it even…..’. On a few 

occasions, people then replied: ‘O, I know this; this is Kombucha!'. And I say: ‘but 

that’s only the drink, right?’ 

It is impossible to make a clear cut in this material. That is, a clear cut between 

the (1) drinkable fermented tea Kombucha, (2) the scoby and (3) the dried cellu-

lose skin I am so interested in at this point. These ‘entities’ are part of the whole 

package and that, undeniably, the whole is greater than the sum of its parts. 
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Meaning that following the material through the history of the dried cellulose skin 

of the scoby, is diving via the ancient world of fermented beverages, straight into the 

cycle of life. 

First of all, we have to understand the details of the material and the processes be-

hind fermentation. On the left side, the preparation is explained, on the right side I 

have explained each part in more detail.  

 ‘Mother 
scoby’ 

(micro)fibers

Cells of bacteria

‘Starter liquid’ 

Fresh nutrients
(liquid)

2c2a 2b

Fermenting tea

The new scoby 
growing on top 

 ‘Scoby’ 

   +
Other 
food

Cellulose 
skin

 Drying the scobies 

Start two new 
fermentations

Kombucha
Bottling (F2)

1a // The zoogleal mat;  ‘Scoby’ 1a // The zoogleal mat;  ‘Moth-

er’ / ‘the Mushroom’. 

The so-called ‘mother ’ (the scoby) is the most popular met-

aphor for the zoogleal mat of bacterial cellulose (BC). The 

cellulose mat is a gelatinous, whitish material that is grown 

by bacteria on the surface throughout the fermentation. 

They use the sugar to produce extracellular (outside the cell) 

microfibrils (small fibers), connected into matrices (three 

dimensional networks) of long chains of glucan (sugar) poly-

mers (many molecules), ‘weaved’ together by the process of 

polymerization. This ‘new mother’, or ‘baby scoby’ or ‘daugh-

ter’ functions as a protective interface between the liquid and 

the environment, resources storage and oxygen regulation. 

The general form of bacterial cellulose is increasingly used 

and (genetically) manipulated8 in the field of additive manu-

facturing technologies for bio/medical/food purposes; due 

to the interesting properties of (1) high purity, (2) moldability, 

(3) mechanical strength and (4) water holding ability. A sheet 

of pure unmodified BC, as I use it, has very limited capacities.

8 Certain strains of bacteria that can be found in Kombucha tea are also 
engineered by researchers in the field of synthetic biology. Engineering the DNA 
of the bacteria, they are able to control the formation of the properties of the BC. 
The legendary words of one of the students of the article:

‘Bacterial cellulose is made all the time by bacteria and comes out as pure cel-
lulose fibrils. There is no “stop button” and there has been until now no way to 
change what is coming out of the cell.’ 

(Frost, Simon, Students Encode Bacterial Material, Materials World magazine, 4 
Jul 2016 https://www.iom3.org/materials-world-magazine/news/2016/jul/04/
students-encode-bacterial-material)

1b // Scoby liquid (the ‘starter’ liquid) 

The habitat of the scoby is a liquid (sweet tea) medium. Every 

time I start a new fermentation, I have to add a scoby and 

10% of the previously fermented liquid, full with bacteria and 

yeast, into the fresh 90% tea with sugar. This scoby + 10% 

scoby liquid is called the ‘starter liquid’.

1c // Variables (nutrients) for growth

There are quite some variables that are important for the 

growth of the newly replicated scoby, that will float on top 

of the fermenting tea, and the richness of the composition 

of the ferment. Regarding the liquids, you need (1) Tea liquid 

with 10% organic sugar of which green or black tea is the 

best, (2) Acetic Acid (vinegar) helps the yeast start doing its 

magic (10% of the tea liquid). Non-liquid, such as (1) Oxygen, 

(2) Time  (>7 days), depending on the variables mentioned in 

this part, (3) Stability of the temperature (20-28 Celsius). The 

higher the temperature, the faster the tea liquid will ferment 

and (4) pH (acidity). 
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2 // Fermentation Process (F1)

The process of fermentation was scientifically discovered by French biologist Louis 

Pasteur in 1857, yet has been practiced as the process of preserving food for thou-

sands of years. It is breaking up organic stuff into smaller stuff by means of ‘intelli-

gent’ chemical processes executed by (the cooperation between) bacteria and yeast. 

In the case of Kombucha, these microorganisms act in a contradictory and complex 

manner that have not been fully scientifically understood. The process of fermen-

tation is fascinating, but difficult. As it is slowly becoming the core of my interest 

around the drink of Kombucha, I will dedicate more time to this topic later on. 

With the newly replicated scoby, that slowly starts to become visible on top of the 

fermenting tea after a few days. With it, you can either (2a) start a new fermentation 

process or (2b) clean and dry it, just as my future pages or (2c) flavoring of the fer-

mented tea. In this phase you take out the fermented tea (f1), you bottle it, add other 

food (ginger, strawberries, etc.) and let it ferment for the second time. This encour-

ages carbonation, it gives the tea its famous fizz and the sensory characteristics 

commonly described as sweet and vinegary sour. 

In order to make the pages made up by the cellulose skin for this work, more time is 

needed. I estimated 21 days. Yet, the longer I ferment and the longer I use the same 

scoby, the more acid the culture becomes. I am over fermenting to get thick pages, 

and my liquid is therefore called Kombucha vinegar. It’s not drinkable anymore. For 

the first few months of my experimentation phase, I didn’t give the scobies away, nor 

did I dry all of them to cellulose skin. I was slowly building up a scoby hotel. Layers 

and layers of generations of scobies in one jar with the fermented tea. I forgot who 

was the mother of whom. Obviously, when looking at this jar full of extraterrestrial 

looking pancake discs, at one point I thought: how did this all start? 

Trying to answer this question, I enter into speculative yet thrilling histories and 

different legends from various corners around the world. Especially regarding the 

health properties of Kombucha. Obviously, all spread by word of mouth for hundreds 

and thousands (!) of years. According to different stories, from Tibetan legends to 

Russian myths, bacteria carrying insects, ants or fruit flies have ‘brought’ its mag-

ic to humans for their extraordinary health benefits (Crum & LaGory, location 434). 

The majority of sources refer to the start of Kombucha consumption in Greater 

Manchuria9 as early as 220 B.C. It was already referred to back then as a Divine 

Che, a Remedy of Immortality10 11 . It pops up in 414 again, when a Korean doctor 

allegedly cured a sick Japanese emperor with the elixir of life. Much later, via 

the expansion of the trade routes, scobies travel via Russian soldiers to Germa-

ny where it became a popular folk medicine in the 1920’s. As a result of WWII 

and the increase of prices of basically all resources, it lost its buzz. However, 

it revived again from the 80’s onward, spreading around the United States and 

Europe (Crum & LaGory). 

The commercialization of Kombucha began in the nineties in the US, where GT 

Dave started experimenting as a 15 year old in his kitchen to support his moth-

er in the battle against cancer. Out of his charity, simply wanting to share the 

magic with the world, his company developed as one of the first most lucrative 

Kombucha brands in the United States. He set the precedent for more compa-

nies. Despite a few health scandals and an alcohol regulation crisis around 2010, 

Kombucha ‘survived’ and is currently about to explode! In our current society, 

we are obsessed with our health in which soft drinks are losing their popularity. 

Looking for new business opportunities, the company PepsiCo added KeViTa, 

the biggest Kombucha brand, to its family in 201612. Along with the increase of 

the Kombucha market around the globe, the scientific research around the health 

benefits and methods for industrial fermentation, for much wider applications, 

are rapidly growing. 

GT Dave meanwhile wonders who is in control of the narrative of Kombucha. 

Who decides what the authentic Kombucha is? Does he refer to the myth of 2000 

years ago? Let me quote him; 

9 Currently divided between China and Russia
10 Greenwalt, C.J.; Steinkraus, K.H.; Ledford, R.A. Kombucha, the Fermented Tea: Microbiology, 
Composition, and Claimed Health Effects. J. Food Prot. 2000, 63, 976–981.
11 There are a dozen names for this drink. Many of them refer to it as mushroom, but the scoby is 
not a mushroom (a mushroom is a far cousin from the yeasts). Maybe, this name has been used through-
out history because of its form. In Russia—Grib (mushroom), tea kvass”, or plainly “kvass” In Japan—“Tea 
Mushroom” or “Tea Kvass” Kombucha Fungus, Gout Jelly-fish Manchurian Tea, Russian Jelly-fish, Remedy 
of Immortality, Fungus Japonicus, Fungajapon Kombucha, Combucha, Kambotscha, Koucha Kinoko, Tea 
Mold, Indian Tea Fungus, Manchu Fungus, Kombucha Mushroom, Hongo Japanese Tea Fungus, Manchu 
Fungus, Kombucha Mushroom, Mushroom of Charity, The Divine Che, Miracle Fungus, Tea Mushroom, 
Mo-Gu, Russian Tea-Vinegar, Tea Cider, Volga-Spring, Teakwass, Tea Beer, and Kargasok Tea
12 Troitino, Christina, Kombucha 101: Demystifying The Past, Present And Future Of The Fermented 
Tea Drink, Forbes website, 1 February 2017 https://www.forbes.com/sites/christinatroitino/2017/02/01/
kombucha-101-demystifying-the-past-present-and-future-of-the-fermented-tea-drink/#5165d7b94ae2 
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‘What is unfortunately happening, currently in the market, is that you see 

Kombucha being marketed to become a new-age soda.  As a flavored spar-

kling thing with barely fermented products that are missing the heart and 

soul of what Kombucha should be. With every fiber in my body, I will fight 

this’. Thus spoke GT Dave, while driving his Lamborghini13. 

 

I try to imagine what the mass production in a huge factory hall would look like. I see 

dozens of scoby hotels with hundreds of potential beautiful pages in my imagination. 

I resist googling it. I close my computer. I grab my scissors and walk to the box where 

the 35x50 cm ‘mother ’ is laying in its habitat. I think about the stories about shar-

ing ‘mothers’ and the stories of her positive properties exclusively traveling through 

grassroots channels. For many (vulnerable) populations, it offered besides hope, a 

valuable commodity in a time of uncertainty. A folk remedy with an itty bitty taste of 

resistance14. And hope, obviously. I cut it in 16 equal parts, divide them among the 16 

boxes with the sweetened tea and place them back into the installation. I bend over 

and take a deep breath through my nose. As if a cup of fresh tea is ‘off ’. 

Let the ferment begin. 

13 Forbes, The Kombucha Billionaire Looking To Save The Industry From Itself | Forbes, 9 May 2019 
https://youtu.be/ALl5mLTvBMY
14 Mayukh Sen, The Queer History of Kombucha, Food52 Food Community, 23 August 2017
https://food52.com/blog/20366-queer-history-of-kombucha
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Time Frame 2 
Smell of Impatience

But the ferment provokes my (im)patience during the second iteration. 

It has been seven days now and there is no sign of life. Which is strange, compared 

to the first round. Everyday I come home after having been out for hours, checking 

the installation to see if there’s some sort of activity going on in the boxes. Nothing. 

None of them. No bubbles. Zero. The only thing that reminds me of their presence, is 

the hot, dry air from the heating and the quirky smell that is taking over my domestic 

space. I am domesticating scobies that are growing the pages of this thesis and their 

existence is rapidly dominating my entire domestic space. The entire environment, 

including myself, has to re-adapt to the new habitants. Two of my plants have died in 

the last few weeks. They probably couldn’t handle the situation anymore, despite the 

open water bottles I had put everywhere. I don’t sleep very well either, high up there 

in the corner of my room. Two meters above the installation with the 16 scobies, to be 

exact. Sometimes, in the morning, I open the window just for a moment to add some 

fresh air to the air circulation. Just for a few minutes. I am afraid the instability in 

temperature will have an effect on the growth process. Instability will ruin the pages. 

Can you imagine how mass fermentation influences the environment?

It’s hard to admit, but my impatience has increased considerably. I have an unsettling 

feeling that I might have done something wrong during the preparation of the liquid 

of the second batch. Is it the quality of the tea? Haven’t I been proper enough? Did I 

put in enough sugar? If I really screwed up, I have to start over this entire experiment. I 

notice that especially my limitation of the understanding of the fermentation process 

has frustrated me the last couple of days. I start to realize that the ‘simple’ fact that 

I’m working with a living material is at the same time what makes it incomprehensibly 

complex. Every sensible attempt to truly understand why there is no sign of life at this 

point is justified and comprehensible, however, is also a frustrating endeavour. I open 

the Big Book of Kombucha, but the words of Crum and LaGory annoy me: ‘We can 

never perfectly control the brew, that is part of the joy of the fermentation: it’s a living 

process’. (Crum & LaGory, location 860).  I am not feeling joy at all. Unable to take 

a step back, I decide it’s time to dive into the process of biochemical fermentation 

and beyond that. I have to make sense of this thing that does not make sense to me 

right now. 

I once again make an attempt to understand the actual biochemical reactions that 

might (not) occur right now. Here, in my room. On the basis of a few semi-scientific 

articles that I am able to understand, I draw a simple schedule that supports my 

understanding of what I am reading (here below, including the sources). The whole 

process of fermentation starts with the dozens of different species of yeast, pro-
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ducing the enzyme invertase. Through this enzyme, hydrolysis takes place, which is 

the breaking down of sucrose into simpler sugars of glucose and fructose, produc-

ing ethanol and carbon dioxide (the bubbles!). As a reaction to these processes, the 

acetic acid bacteria are able to transform the glucose to gluconic acid (very healthy 

for our bodies!) and oxidizes the ethanol to produce the acetic acids. Both the acids 

decrease the pH (acidity) of the liquid culture. This both prevents contamination, as 

well as gives the Kombucha its famous sour taste. On the basis of all the products 

produced by the yeast, the bacteria are able to start the production of cellulose. Each 

single cell of the bacteria has between 50 and 80 pores with a small diameter of 3.5 

nm. From these pores, the complex terminals (CT’s), the microfibrils of cellulose are 

extruded out of their membrane. These chains are assembled, forming together at a 

later stage macrofibrils that create an extracellular 3D network structure of chains 

of glucan (deriving from glucose). The pages are basically built up by generations 

of layers of these microfibrils with extreme water holding capacities, elasticity and 

conformability.

Once the bacteria start to produce the cellulose, the yeast decreases its functionali-

ties and ‘sinks’ to the bottom of the liquid. Apparently, prior to that, the production of 

the yeast is visible; the cloudiness of the liquid indicates that the yeast is active. But 

wait. I walk to my installation and I don’t see any cloudiness. This means that, after 

one week, the yeast has not even been activated. I check my overview of all the steps 

I have undertaken during the preparation. I check and see that I have not used vinegar 

this time, according to the Big Book, and that this might be the problem. As an exper-

iment, I take out box 12, add 100 ml of biological vinegar, and another scoby from a 

different culture. Only 14 days left.

Prior to these domestic practicalities and the microbial fermentation that is intrinsi-

cally complex to comprehend, predominantly the figurative meaning of fermenting 

appealed to me. I figured out that there are two main general mechanisms encom-

passing it; transformation and preservation. The living material I work with is in a per-

petual state of becoming and transformation, yet preserves something every time it 

has reproduced itself. It’s the cycle of building up by means of breaking down. Or, to 

use another truism; it is the motor between creation through destruction. Anyhow, 

this process provoked instant inspiration to link one of the outcomes of the fermenta-

tion, the cellulose I am so fascinated by, to my own thinking process. A process that 

also decomposes stuff into smaller stuff in order to build up new stuff. What could 

fermenting as a figurative process teach me about my own writing and thinking? 

In this way, fermentation becomes a transformation of both matter and meaning. 

The transformation of matter is biochemical. Yet, the meaning associated with the 

resulting bacterial cellulose as matter is used as a metaphorical page, 'the substrate 

of my thinking'15. Basically, my writing is the metaphorical fermentation of the mind. 

Besides the actual biochemical process, the verb to ferment is also used in the com-

mon English language as a metaphor. The verb comes from fervere (Latin), meaning 

'to boil'. To ferment (with object) means ‘to stir up’, ‘to incite’, whereas to ferment 

(without object) means 'to fester' or 'to develop into something worse'. As a noun, Lex-

ico indicates that ferment refers to agitation and excitement among a group of people, 

typically concerning major change and leading to trouble or violence16. Sandor Katz, 

the ultimate guru behind the current revival of fermenting food explains this met-

aphorical sense of using fermentation as well. He especially refers to the bubbles 

that become visible to us as a consequence of the yeast breaking down the sugars, 

transforming to carbon dioxide. He calls it cold boiling, as these bubbles are pro-

duced without using heat. He explains how people use these bubbles as a metaphor 

for excitement in political fermentation (anger or power), intellectual fermentation 

(thoughts), spiritual fermentation (chakra openings) or creative fermentation (ideas). 

He ends his talk with the words: ‘Fermentation is also an engine of social change, and 

all of us are the starter cultures'17.

I decide to dig a bit further into the practical side of Sandor Katz, a self proclaimed 

DIY food activist18. He is one of the most important fermentos of the post-pasteurian 

approach of fermentation at this moment19. Once, fermenting was common knowl-

15 Hey, Maya & Ketchum, Alex, Fermentation as Engagement: on more-than-human connections and 
materiality, Cuizine: The Journal of Canadian Food Cultures, 4 October 2018 
https://www.erudit.org/en/journals/cuizine/2018-v9-n1-cuizine04015/1052113ar/
16 https://www.lexico.com/en/definition/ferment
17 TEDx Talks, Wild Fermentation and the Power of Bacteria by Sandor Katz during TEDxSaoPauloSalon, 
13 February 2018
https://www.youtube.com/watch?v=M1L46xWCWCo
18 Sandor Katz was diagnosed with HIV in 1991. This was the trigger to transform his life, looking for 
healthier ways of living. In that same era, Norman Baker & Betsy Pyior set up the company Laurel Farms, a 
mail-order network sending mothers all over the US from 1992 - 1995. Kombucha became popular among the 
queer community, as a folk remedy that presented a(n) (sometimes forced) alternative for Western medicine. 
Laurel Farms caused the first Kombucha boom in the US, just before GT Dave took it over. See footnote 14 
19 P.7, (Edited by) Colleen C. Myles (Introduction), Fermented Landscapes: Lively Processes of So-
cio-environmental Transformation, University of Nebraska Press, April 2020
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edge, passed over from generation to generation. Humans have been using fermen-

tation to produce and preserve nutrition via the method of trial and error since at 

least the Neolithic age20. It has therefore played a considerable role in human cultural 

evolution. The practice of fermentation was considered a purely art practice, a spec-

ulative enterprise full of magic before Louis Pasteur, a French chemist, demonstrat-

ed scientifically throughout the mid-19th century that fermented beverages result 

from the living yeast transforming glucose into ethanol. He described that process 

as 'a vital process, as respiration without air'21. Fermentation slowly became a sci-

ence-based activity. 

Especially the discovery of the antibiotic penicillin in 1929 and the huge demand for 

this medicine that followed, gave the fermentation industry an considerable boost22. 

Small companies grew into pharmaceutical giants that were able to discover and de-

velop many other antibiotics. Besides medicine, there has been an increasing world-

wide demand for a wide range of fermented food and products, such as vinegar, wine, 

beer and ethanol that has been the driving force behind the innovation of industri-

al-scale fermentation methods and production23. Obviously, the increase of under-

standing microbiology and also molecular biology has resulted in the development of 

extremely controlled fermentation processes. It has become so safe, so controlled, 

so sterile and so high tech that a movement for low tech fermentation is emerging. 

This is the fermentation at home, with ‘just a bucket, some salt and trust in the world 

of bacteria and fungi’24. The type of fermentation that asks from you to trust your own 

senses, to regain the relationship with your own food again, to take responsibility to 

take care of your fermenting food on a daily basis.

It is the counter cultural movement in which Katz is represented. He ferments by (re)

enliven fermentation, by sharing two types of cultures. The first one is knowledge 

on how to ferment through his books and lectures and the second one is the actual 

20 P.3, idem
21 Alba-Lois, Luisa & Segal-Kischinevzky, Claudia, Yeast Fermentation and the Making of Beer and Wine, 
Facultad de Ciencias, Universidad Nacional Autonoma de Mexico, Scitable; Nature Education, 2010 https://
www.nature.com/scitable/topicpage/yeast-fermentation-and-the-making-of-beer-14372813/
22 Fermentation Process: Introduction, Progress and Process | Industries | Biotechnology, from the web-
site Bio Technology Notes, http://www.biotechnologynotes.com/industrial-biotechnology/fermentation-pro-
cess/fermentation-process-introduction-progress-and-process-industries-biotechnology/13639
23 P.6, (Edited by) Colleen C. Myles (Introduction), Fermented Landscapes: Lively Processes of Socio-en-
vironmental Transformation, University of Nebraska Press, April 2020
24 Vansintjan, Aaron, Fermentation is back: how will living organisms reshape your plate?, The Guardian, 
18 January 2019

starter cultures through his network. There might be something political about fer-

mentation after all. I admire Sandor. 

Sandor and his ferments have comforted me, for now. Two days later, 12 days left 

until the second Time Frame finishes, I come home. Can life already be seen? Or do I 

have to wait another day? Another hour, another minute? I open the torch of my phone 

and shine a light on one of the boxes of the upper row. I see bubbles! The second row 

of boxes... small signs of life too! Third row, check. I sit on my knees and hold my 

head close to the ground to check the lowest four boxes. Even there, it seems that the 

bacteria have finally found their way to activate.
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Time Frame 3 
Smell of (its) Time 

It’s late at night. The only light that is lit in my room is the one on top of the installation 

with the 16 boxes. It’s quiet in the house. There’s no movement in front of the window 

that faces the street. I am about to harvest the third batch, the pages of the third Time 

Frame. They have been growing in their habitats for 28 days now, meaning that I am 

actually ‘one week over the deadline’ of the initial 21 days. As you probably suspect-

ed, I had taken the first two batches out after exactly this time frame, 21 days. The 

first time I was lucky, the second time I was not. The growing process had not finished 

yet. That was clearly visible in the pages themselves. Some of them were so thin that 

they didn’t survive the drying phase on the metal rack. Most of them had holes, were 

incredibly irregular and light weighted. Obviously, I had been too narrow minded with 

my self-created Time Frame system and the clock times that belong to them. 

The smell of the fermentation has become more acetic and therefore sharper the last 

two, three days. I don’t smell it the whole time though. Only when I come home and 

when I wake up in the morning. My body, my nose, my nervous system, adapt pretty 

quickly to the smells and within a few moments the signals full of potential infor-

mation disappear. When I stick my nose in one of the boxes and inhale very deeply 

through my nose, the scent almost ‘hurts’. Yes, I am confident that there are no sug-

arly nutrients left and they are ready to be harvested. On top of that, the new scobies 

that are floating on top of the liquid, the pages, are all completely flat. Sometimes, 

in case the fermentation goes (too) fast due to the temperature, the bubbles that 

are caused by the carbon dioxide agglomerate underneath the material. When the 

bubbles don’t pop and keep agglomerating, the cellulose is being pushed upwards 

at some parts. In this way, irregularities in the thickness of the page become evi-

dent. During those peak days of the fermentation, I try to gently ‘guide’ the bubbles, 

carrying a nice fresh and sweet scent with them, to the ‘exit’ in such a way that they 

burst. This takes the pressure off the material and re-touches base with the liquid. 

Often, after a few hours, the same lump of bubbliness is there again. Talking about 

resistance. Pushing bubbles to the side has become one of my favourite interactions 

with the material. Especially during nights like these. They say that people who are 

working with living material actually share one core experience: waiting (for growth). 

To quote a sentence I read that keeps lingering in my mind: 

'It takes a relatively long time for cells and tissues to grow sufficiently that 

they can be used as media and means. The phenomenon of growth, in its 

slowness, mediates between subject and object because it makes present 

the time both share with another synchronously'25. 

However, I sometimes wonder whether my act of pushing bubbles should be con-

sidered an interference in the growth or not. A tendency for perfection of the page, 

which sometimes leads to a contrary result. Some pages still have visible marks on 

their surfaces, and, during the moments I was not so experienced and impatient, 

some pages even sank.

Nevertheless, it’s interesting how I start to learn about the stages of the fermenta-

tion in another way. Obviously, especially through the smells that are spreading in 

the air of my room. The first time that I became conscious about this, was around 

three weeks ago. I remember that I had been away for a weekend. Upon entering my 

room, I knew within one split of a second that if I walked to the installation I would 

see that the cellulose had started to become visible. And yes, I was right! Prior to this 

‘epiphany’, I had been reading a document called Fermenting Feminism containing 

a very clear focus on embodiment and fermentation. In the text of Maya Hey, she 

ponders how we know when to harvest when there’s actually no fixed recipe26. And, 

as she continues, even if there would be a detailed recipe, she still has to rely on her 

senses to ‘know’ what is happening at the ‘other side’ of her own being. Of her own 

body. She writes: 

‘I can assess the doneness of ferments only if I sense their signs, which 

I must imprint onto my body as physical memories. With fermentation in 

particular, embodied knowledge is crucial to my ability to work with the 

25 Sützl, Wolfgang, Activist Media and Biopolitics: Critical Media Interventions in the Age of Biopower, 
innsbruck University Press, 29 Sep 2016
26 Hey, Maya, Relating to, Working With, and Thinking Through Bodies, p. 24, in Fermenting Feminism, 
curated and edited by Lauren Fournier, Library for Aesthetics and Ecology, 2017 https://e-artexte.ca/id/
eprint/28709/1/FERMENTINGFEMINISM_FOURNIER.pdf
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dynamic, transient, and unpredictable’27. 

When I read those words, they made sense. Once I started to pay attention to the pro-

cess in another way (trying to ‘switch off’ my brain a bit more), it was rather easy to 

distinguish the nuances in the smells that belong to the different steps of the cycle of 

the fermentation processes. It is slightly peculiar that I had missed that information 

before. It is also quite ironic that I had forgotten the existence of this mechanism 

of the embodied approach to cognition, taken into account I have done a writing on 

Francisco Varela a few years ago. Varela is a biologist (among others) who, together 

with his mentor Humberto Maturana, developed the enactive approach to cognition. 

This is closely related to the embodied version of it. According to this approach, un-

derstanding is a product as a result of a continuous interaction between the living 

entity, including the body and how it moves and perceives, and the environment in 

which the entity is embedded. This approach goes against the (simplified) idea that 

thinking and understanding happens inside the brain and the result is reflected in the 

behaviour of the living entity. Again: the way of understanding in the enactive version 

occurs as a result of the interaction with the environment itself28.

Nevertheless, let’s get back. In the same text, the one with the metaphorical title Fer-

menting Feminism, I found another nudge. One that has taken me back to my earlier 

thoughts about fermentation and the inspiration I had found in its metaphor to trans-

formational thinking. Jessica Bebenek writes in her text Something that’s Dead about 

the risk of using metaphors29. Despite using metaphors as an opportunity to enhance 

our understanding about a certain complex concept, its use can also become a trap30. 

A trap to overlook what this living material actually is in itself or what it holds. ‘The 

brain is a computer’, ‘the war on the virus’, ‘the mother and the daughter scoby’. All 

three are examples of (the misuse of) metaphors, but what does the one actually say 

about the thing itself? By rejecting the metaphor, we attempt to understand fermen-

27 P. 26, idem
28 Maturana, Humberto, & Varela, Francisco, Autopoiesis and Cognition, Boston: D.Reidel, 1980
29 Bebenek, Jessica, Something that’s dead, p. 6, in in Fermenting Feminism, curated and edited by Lau-
ren Fournier, Library for Aesthetics and Ecology, 2017 https://e-artexte.ca/id/eprint/28709/1/FERMENTING-
FEMINISM_FOURNIER.pdf
30 Metaphor literally means ‘to carry across’ (meta meaning ‘over’/’across’, and phero meaning ‘to car-
ry’). To carry across what? Christopher Bardt gives an answer to this in his book Material and Mind. According 
to him, the metaphor is being used ‘as a bridge between the concrete, material, world and the abstract mind’. 
The metaphor links things we perceive through our senses with the abstraction of the mind, using language to 
describe the abstract to that which appears to be real. That is, the ‘concrete’ material world (Bardt, Christopher, 
Material and Mind, The MIT Press, 2019).

tation as a naturally-occurring process. A process with which we are, as humans, 

collaborators rather than something else. To make her point, she refers to the book 

Illness as Metaphor (1977) of Susan Sonntag. Sonntag focuses on the metaphors 

used for cancer and tuberculosis and takes the risks of its use to a much greater 

level. A level in which patients are culturally victimized on a societal, national level. 

Her famous quote says it all: 

‘my point is that illness is not a metaphor, and that the most truthful way of 

regarding illness—and the healthiest way of being ill—is one most purified 

of, most resistant to, metaphoric thinking’31.

Maybe liberating myself from the reference to fermentation as a metaphor to my 

own thinking mechanisms will lead, and this is perhaps already gradually happening 

in my case, to surrendering more to the process of the material and to the interac-

tion itself. That is, surrendering to the ‘things’ I perceive via my hands, body and all 

the senses involved, rather than trying to increase my knowledge and desire for ‘the 

perfect page’ through reading and intellectually understanding the microbial culture. 

My endless longing for understanding things intellectually has become the highest 

order of my understanding. My senses have been brainwashed and have perhaps 

therefore been cut off from other sources of ‘knowledge’. Not identifying the smells 

of the different stages of this growing process is just one proof of not truly acknowl-

edging my senses and the processes that are taking place in my own environment of 

barely 24m2. Right here, right now. I found a beautiful description by Merleau-Ponty 

in his book Phenomenology of Perception that reminds me of my limitations of the 

awareness of the cross-use of and intercommunication between my senses during 

the repetitive interactions with the material:

'Synaesthetic perception (eg. feeling a sound, hearing a colour, a smell that 

‘hurts’) is the rule [against ordinary perception], and we are unaware of it 

only because scientific knowledge shifts the centre of gravity of experi-

ence, so that we have unlearned how to see, hear, and generally speaking, 

feel, in order to deduce, from our bodily organization and the world as the 

physicist conceives it, what we are to see, hear and feel. [...] One sees the 

31 Sontag, Susan, Illness as Metaphor, Farrar, Straus and Giroux, New York, 1977
https://monoskop.org/images/4/4a/Susan_Sontag_Illness_As_Metaphor_1978.pdf
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hardness and brittleness of glass [...] One sees the springiness of steel, 

the ductility of red-hot steel, the hardness of a plane blade, the softness of 

shavings [....] The form of a fold in linen or cotton shows us the resilience 

or dryness of the fibre, the coldness or warmth of the material. [....] In the 

jerk of the twig from which a bird has just flown, we read its flexibility or 

elasticity [...] The form of objects is not their geometrical shape: it stands 

in a certain relation to the specific nature, and appeals to all our senses as 

well as sight'32.

This should be the way to perceive and describe entities within my environment, 

whether it’s my fork, my neighbour, the sheet of cellulose I am about to harvest, the 

seed of the avocado I ate this morning. With such awareness and detail for what it is, 

for how it looks. I am aware that (material) agency is a buzzword, referring to a wide 

range of meanings of different thinkers of different subdivisions within the humani-

ties. However, this is what is giving agency to a sub/object should be. Within the range 

of my human perception and occasionally with supporting tools (microscope or what 

not), I decide to try to grasp it in detail. By acknowledging its existence, I give it the 

power to do what it does, to what it tries to say. On top of that, I also acknowledge 

that, through its power and autonomy, it has the ability to provoke a degree of change 

and response in me, human individuals in general and/or even society. It holds a po-

tential of a certain degree of activism within the confinement of my domestic space 

of 25m2. It claims its space. 

On a larger scale, I believe that this is where GT Dave, the ‘King of Kombucha’ in his 

Lamborghini, refers to and fights for. For the agency of what Kombucha is. For what it 

does. For how it tastes. For how it smells. He obviously also refers to the scoby, the 

living symbiotic culture of yeast and bacteria, that provide us with healthy compo-

nents like B vitamins, organic acids and antioxidants. At least, according to the 2000 

year old myth and to the lived experience of zillions of people. The only party that 

is missing, is science.  Nevertheless, together with the trade association Kombucha 

Brewers International (KBI), he fights via the court of law for the alleged standard of 

integrity of (his) Kombucha in order to preserve what the living culture is. According 

to them, the heat pasteurization (among other technologies) kills the authentic, tra-

32 P. 265-266;  Merleau-Ponty, Maurice, Phenomenology of Perception, Translated by Colin Smith, Rout-
ledge & Kegan Paul, New York/London, 1962

ditional, live and raw Kombucha in such a way that it isn’t Kombucha anymore33 34. 

According to GT Dave, the technologies kill the agency of the material. 

I close my computer and walk to the installation. I put the scale and the computer 

on top of the installation and put on my gloves. I remove the cloth of the first box. 

The smell hits my face. Oh boy, let’s give agency to the urgency of the smell that it’s 

time to get this third batch of scobies out of their overly acidic environments. I turn 

around the cellulose in the first box and gently remove the mother that almost always 

sticks to the fresh grown page. I also remove the brown gooey strains from the page. 

These are nutrients for the next batch! The moment I gently lift out the first piece of 

cellulose, I suddenly hear somebody knocking on my window. The thick, wet sheet of 

cellulose slips out of my hands and falls back into the box. Some of the liquid drops 

splashing back into my face. They burn on my skin. I turn around and I see somebody 

standing extremely close with his face and body to the window. It’s 1.00 am and I 

should have closed the roller blinds. 

Since the outbreak of a virus and the political reaction to it has forced the majority of 

33 Watson, Elaine, What is an ‘authentic’ kombucha? KBI gears up to publish definition, Food Naviga-
tor-usa.com, News & Analysis on Food Beverage Development - North America, 22 April 2019 
https://www.foodnavigator-usa.com/Article/2019/04/22/What-is-an-authentic-kombucha-KBI-gears-up-to-
publish-definition 
34 Watson, Elaine, GT Dave backs Kombucha standard of identity: ‘I hope this will encourage people to 
take the high road’, Food Navigator-usa.com, News & Analysis on Food Beverage Development - North America, 
1 May 2019 https://www.foodnavigator-usa.com/Article/2019/05/01/GT-Dave-backs-kombucha-standard-of-
identity-I-hope-this-will-encourage-people-to-take-the-high-road
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the planet to press the pause button of daily life, I am currently confined 24/7 within 

a 24m2 space in which the smell of sixteen drying cellulose pages drives me insane. 

Let me be clear here; the drying living material is equal to the dying once lived mate-

rial. Taking a fresh scoby, a new page, out of its habitat means that the culture will 

die shortly after. I don’t exactly know how long the culture of yeast and bacteria can 

survive outside its habitat. However, I do know that bacterial cellulose can absorb (at 

least) six times their weight of water and that it takes between 6 to 8 days until the 

water is evaporated through the air in my room. What is left, is the dried skin of the 

bacterial cellulose, the material I was instantly fascinated by some 15 months ago. 

The in-between period is the smelliest period of the cycle, attracting all kinds of other 

living entities in my room. The funky wastewater dripping on the floor the first day, 

the smooth material slowly shrinking into a wrinkled entity, the touch changing from 

a smooth slippery material to a certain kind of irregular stickiness. And the smell…I 

thought I would be accustomed to the smell of this decaying stage of the material by 

now.  It’s disgusting. 

 

The physicality of the wet and this current in-between state seem to trigger imme-

diate primary emotions by those who observe it. The dried version of the cellulose 

skin has this ‘talent’ as well, but to a lesser extent. How many times have I noticed 

the ambivalent reactions, a mix of rejection and attraction, of the people around me 

towards this material? Why was this? What does this material hold in its physicality 

that attracts yet repulses? Something I could not pinpoint, until I read the article Vis-

ceral Values: Aurel Kolnai on Disgust35. Something clicked when I was reading about 

the notion of disgust. On page 16 of that article, it is written that, despite the cultural 

differences around the globe, objects of material disgust share (among others):

'the impression of life gone bad, of flesh turning towards death, and of a 

primordial and profuse regeneration of life from the muck of decaying or-

ganic matter’36. 

According to the history (etymology) of the word, disgust is something that is offen-

sive to the taste. William Ian Miller quotes Darwin to support this; ‘how readily this 

feeling [disgust] is excited by anything unusual in the appearance, odour, or nature to 

our food’. 

On top of that, disgust is one of the strongest cross-modal emotions in the human 

spectrum, part of our body’s immediate defensive mechanisms. Disgusting objects, 

and subjects, provoke strong immediate, and therefore automatic emotional re-

sponses that our senses cannot ignore. William Ian Miller writes in the prologue of 

his book The Anatomy of Disgust that the ‘disgusting repels, it rarely does so without 

also capturing our attention’37. The object that provokes disgust in the core of our 

bodies ‘forces itself upon us’. We find it hard not to sneak a second look or, less 

voluntarily, we find our eyes doing double-takes at the very thing that disgusts us. 

He writes that this similar automatic force of the disgusting object/subject to be 

perceived is also the case with beauty. They both strongly appeal to our senses in 

a very bodily, instantaneous, manner. They are, for this reason, not contradictory to 

each other, but should be considered two sides of the same coin. I quote Floris Over-

duin in the article Beauty in Suffering in Nicander’s Theriaca. He refers in this case to 

35 Kolnai, Aurel, On Disgust, edited and with an introduction by Barry Smith and Carolyn Korsmeyer, 
Chicago: Open Court, 2004, 1-25
36 P.1, Miller, William Ian, The Anatomy of Disgust, Harvard University Press, Cambridge, Massachu-
setts, and London, UK, 1997
37 Miller, William Ian, The Anatomy of Disgust, Harvard University Press, Cambridge, Massachusetts, 
and London, UK, 1997
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taste and disgust: 

‘Both that which is highly tasteful (or tasty) and that which is disgusting 

strongly appeal to our senses. The opposite of taste and disgust is indiffer-

ence, or that which fails to make any impact, be it positive or negative, on 

the receiver. Both the positive (beauty, pleasure) and the negative (terror, 

loathing) are capable of inducing the strongest overwhelming emotions.38 

This in-between state of the cellulose, and to a lesser extent the dried cellulose skin, 

fulfills the above descriptions to my opinion. The general process of fermentation, ob-

viously, fulfills the description too. This natural process of fermentation, the process 

that blurs the borders between life and death, is what our senses and bodies automat-

ically reject. However, those who look further than this, the protagonists of low tech / 

slow food such as Sandor Katz know that deliciousness is the by-product of decay39.

Nevertheless, this typical human behaviour, rejecting or attracting objects on the ba-

sis of our primary emotional reactions, is understandable. For the majority of the 

time, we perceive the objects around us in relation to ourselves. In relation to what we 

need (in order to feel secure, for example). Especially the in-between stage of the wet 

version of the material, holds therefore a strong power in itself. A power that can be 

considered an advantage yet a disadvantage as well. Regarding the former, through 

its disgusting physicality, and the tendency to be judged as such, the material forces 

you to observe. It claims its potentiality for agency through its disgusting physicality. 

Look (at), listen (to), smell, touch, me, right now, and act immediately upon what you 

perceive in relation to your own body. 

However, in spite of its ‘automatic’ attraction, it holds a great risk of being ‘automat-

ically’ rejected. At the same speed. Meaning that the disadvantage is that a strong 

(sensuous) immediacy of the material prevents the observer unconsciously from tak-

ing a step back. Stepping back from the object it has just perceived, yet also from its 

own self, disconnecting the subjective emotion from the perceived ‘neutral’ object. 

Through the disgust, there’s a risk of losing the ‘interest’ or the ‘objectivity’ that is 

38 Overduin, Floris, Beauty in Suffering; Disgust in Nicander’s Theriaca, published in: The Ancient Emo-
tion of Disgust, edited by Lateiner, Donald & Spatharas, Dimos, Oxford University Press, New York, 2017.
39 P.296, (Edited by) Colleen C. Myles (Introduction), Fermented Landscapes: Lively Processes of So-
cio-environmental Transformation, University of Nebraska Press, April 2020

actually needed to see the object for what it is. For the agency it holds and needs to 

receive from the observer in order to reveal in different ways than the receiver had 

ever expected. ‘Seek and examine what is and not what pleases‘, writes Johannes 

Wolfgang von Goethe (an ‘artscientist’ pur sang, if you ask me) in his essay The Ex-

periment as Mediator between Object and Subject40 (1792).   

Following the sentence ‘every new object, well contemplated, opens up a new organ 

for perception’, I have been drawn more and more to the, less known, scientific meth-

od of Goethe during my last iteration. Although I am aware that this method is 200 

years old and it would take a lifetime to understand his overwhelming and diverse 

work, I decided to follow this trigger nevertheless. As an ‘artscientist’ living in my own 

domestic microcosmos, smelling (d(r)ying) scobies all day, his experience-based 

and phenomenological methodology of research strongly appeals to me. Accord-

ing to his methodology, our own intuitive experience of phenomena, that is, our own 

direct experience of the natural world, is the main pathway for us to understand it. 

Giving priority to our own senses, we move away from the purely verbal-intellectual 

mode to understand our environment, based on theories and hypothesis41 42 . Goethe 

considers the observer as a conscious participant in the process of understanding or 

cognition, in which a dynamic participatory relationship between the (living) entity 

and the environment takes place. In this dynamic process they together bring forth 

a (whole) (new) world. Or in the words of Matthew Segal; 'the world depends on its 

subject for its own completion, just as the subject depends on the world to bring it to 

the senses. They meet in the middle' 43 . 

His extraordinarily powerful observations and descriptions of natural objects, of 

forms and their growth, have contributed to the analysis on how we as humans ob-

serve and (subjectively) experience nature. His method of disciplined perception 

consists of a number of steps. Firstly, the observer starts with the exact sense per-

ception of a subject; whether it is a plant, a scoby, or something else. With an open 

40 Goethe, Johann Wolfgang von, The experiment as Mediator of Object and Subject, 1792, published In 
Context #24 (Fall, 2010, p.p. 19-23); copyright 2010 by The Nature Institute
41 Wahl, Daniel Christian, “Zarte Empirie”: Goethean Science as a Way of Knowing, Age of Awareness, 12 
February 2017 https://medium.com/age-of-awareness/zarte-empirie-goethean-science-as-a-way-of-know-
ing-e1ab7ad63f46
42 Bortoft, Henri, Taken Appearance Seriously: The Dynamic Way of Seeing in Goethe and European 
Thought, Floris Books, 2012
43 0ThouArtThat0, Diagram of Goethe's participatory method, 14 March 2017 https://www.youtube.
com/watch?v=NL7Sz6KNZKk&t=46s



Time Frame 4 // The Smell of  D(r)ying47 Time Frame 1 // The Smell of D(r)ying 48

mind, the observer perceives actively, by drawing for example, with all the senses the 

coming into being of the subject. For example, how are the strains of bacteria organ-

ized from the bottom of the box to the surface of the liquid, what kind of patterns do 

I see in its forming, how does the surface of the cellulose look, how does it change, 

and so forth. After that, there is the step of exact sensorial imagination in which the 

observer imagines as closely as possible the phenomena, encountered through the 

sense experience. (S)he pulls the experienced phenomena, in some kind of sense, 

into her or himself. Inwards44. This is the step in which the observer is gradually be-

coming a participant in the process. Returning back to the sensory experience after 

the imagination, more subtle details will come to the surface through the senses. In 

this way, the observer, become(s) more aware of the flowing processes, the trans-

formational processes of forms and growth (morphology), of the subject in which 

it actively takes part. This is the dynamic way of perceiving the outer world, through 

our own inner sensible world45. Goethe had, for his time, a very advanced sense of 

the interaction between the individual (the organism) and its environment46. One that 

is very closely related to the increasingly accepted and contemporary enactive ap-

proach of cognition of Varela and Maturana, in which it is held that acquiring knowl-

edge by an organism is an active process of participation in and interaction with the 

outer world. Both are (just) examples of antidotes against the still prevalent way of 

thinking regarding the separation between mind and matter, resulting in a more util-

itarian view on nature than the participatory one. This ecological, or organic, way of 

thinking finds an increasing voice in the contemporary way of looking at our damaged 

environment/nature/planet. 

This participatory phenomenological method of thoroughly observing a living object, 

and the seemingly extremely sensible nature of Goethe as a person, called my atten-

tion because it makes me question my own (in)sensibilities towards the outer world. 

To what extent am I actually affected by the above mentioned dualism? What kind of 

feelings and emotions do I hold towards nature (and its destruction), towards my own 

outer world? Do I take enough responsibility? Why don’t I feel enough towards the 

44 Location 984, idem footnote 41
45 Obviously, as an observer you bring with you a life full of a history of formed ideas about the environ-
ment that is influencing the way in which you perceive. For Goethe, it was important to become aware of this as 
well, as the last step of this phenomenological process. That is, becoming aware of your own subjectivity.
46 BBC Podcasts, Goethe and the Science of the Enlightenment (In Our Time), BBC Radio 4, 7 August 
2018 https://www.youtube.com/watch?v=NH-e_28dd70

smallest forms of transformation occurring all around me? Do I consciously observe 

or perceive enough as an artist? Do I slow down enough to truly listen to what things 

around me have to tell me? Without any judgement? It is only now, during the fourth 

iteration that I am gradually realizing that the iterative method of my experimental 

set-up is indeed acting as the ‘interface’, or the ‘mediator’ as Goethes’ title of the 

above mentioned article indicates, between myself and the growth of the 16 bacterial 

cellulose sheets. Through this experiment, I have been able to make a first step of 

retaining some of the sensibilities regarding my awareness of the coupling between 

the inner and outer world by cultivating thoughtful observation. Observation and in-

teraction, not only through my eyes, but by means of all my senses. 

I walk to the installation where the drying cellulose skins have been shrinking more 

and more the last couple of days. I have seen them change from these fresh wet cel-

lulose to disgusting entities turning slowly into beautiful dark brown, with a tiny touch 

of red glow, thick (lockdown) pages. I touch page four, the thickest of the bunch. It’s 

dry enough, I sense. While removing them all from the metal rack and putting them 

into the folder with the rest of the pages, I smell the ferment of the new, last, batch 

of cellulose. 

With two and a half kilos of dried, dead cellulose skin under my arm, composed of 80 
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pages, I am walking towards the end station of this experiment (ANNEXES). The only 

thing left to do is ironing the 16 pages of the last, fifth batch and writing this piece you 

are reading now. 

I grab the first page of the fifth batch out of the folder, I lay it down on the ironing 

board, cover it with a cotton cloth and put the hot iron on top of the cloth. I move it 

gently up and down, pushing the steam button a few times to moisture the material. 

Just a bit, not too much. The goal is to flatten the material from the drying (shrinking) 

process, not to remove the dazzling number of textures and irregularities of the sur-

face. I have to make sure to equally heat the surface and to keep the iron moving over 

the top of the material. I cannot keep it in one spot too long. Although the cellulose 

skin is incredibly resilient to heat and it will regain its flexibility after it gets burned, 

too much heat will permanently damage the surface of the skin. The heat, in com-

bination with the moist and the movements with my left hand, spread the smell of 

this stage of the skin. It’s a particular smell, the most pleasant one of all stages. It’s 

a warm smell. I can imagine that the smell of a stain of hot, sweet tea in a cloth that 

hasn’t been washed for a year or two could smell like that. The acid elements are all 

gone. The only thing left is a far away smell of sweet tea and nostalgia. 

After ironing all the pages of the last batch, I take my 2.5 kilo of dried cellulose skin to 

the scanner. During scanning, which clearly took hours and hours, it was as if I went 

down memory lane of the last five months. They all went through my hands again, in 

order to appear on a screen. Something interesting happened while scanning, some-

thing logical that I hadn’t foreseen. The thinner the material, the more translucent the 

page is. Scanning the pages, a light strikes the material and reflects back to the mirror 

before it hits all kinds of sensors, meaning that the difference in thickness and trans-

lucency becomes visible in the image. When I saw the first result appearing on my 

screen, I realized how clear the process of the fermentation, the process of coming 

into being of the cellulose skins, was visible in the material itself. Including my inter-

ference with the material on some pages.  On top of that, I was surprised how certain 

pages were provoking thought and especially memory. Certain pages immediately 

provoked flashes of anecdotes and experienced time.  

Christopher Bardt mentions it in his book Material and Mind. He refers to material’s 

inherent properties of holding time. He mentions the example of a piece of granite, 

how it is a result of its own making, of natural processes, ‘a record of immensely geo-

logic deep time’47. And haven’t we all seen the pictures, or maybe in real life, the beau-

ty of diameter growth of the annual rings of trees of hundreds of years old? Clearly, 

my pages do not hold immensely deep geologic time, but I do see some material 

information that reflects how they have come into being within the Time Frames, 

their location and if I have interfered too much in their growth. Poking around in the 

material to push the bubbles to the side.

The first two and even three batches I have made an attempt to see if there would 

be some sort of correlation between the location of the box, and how and ‘how well’ 

they would grow. In the drawing above you can see an overview of the installation 

and the numbers of the pages I am referring to in this piece of the writing. You can 

also see that there's a difference in temperature (and the amount of  light) between 

the location of the upper boxes and lowest boxes. Besides that, there's a wall on the 

47 Location 221 (e-book), Bardt, Christopher, Material and Mind, The MIT Press, 2019
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left side of and behind the installation, the right side is open. For example, if page 3 of 

batch 1 had the most weight, I would check if page 3 of batch 2 and page 3 of batch 3 

would have the most weight too (see below all page threes of all the batches, #5 still 

wet). Or in batch 2 I noticed that the pages on the side 4/8/12/16 were the heaviest 

of their ‘column’. Was that because they were on the side and therefore got the most 

oxygen/air? So I checked the same thing for the other batches. In such a way, I have 

cross-checked them in several ways, over and over again. I have not been able to find 

any correlation between the boxes and the places in which they have grown. After the 

third batch, I luckily let go of this attempt to understand the influence of the geogra-

phy of the box in correlation with their growth. It felt wonderful.

Some examples of how I can ‘read’ the process, more or less, are indicated in the 

picture at the right.  On the left side you see page 5 and on the right side page 12 of 

the fourth batch, the lockdown batch. Page 5 is browner, less translucent than page 

12, so it is probable that page 5 (305 grams) weighs more and has more generational 

layers of cellulose than page 12 (240 grams). The striped lines are oxygen exits, or the 

‘hallways’ of the gas that has arisen as a result of the carbon dioxide. This is where the 

bubbles have agglomerated, pushing the material from the liquid upwards. The dot-

ted lines of page 12 indicate the considerable irregularities in the material, consisting 

of bobbly textures and deep lines in the material. If you could touch it, you would 

immediately feel the difference with page 5. The more irregularities on the material, 

the more unstable the fermentation process has been in the weeks it has grown. The 

even lines of both pages indicate the probability of where the mother scoby attached 

itself to the material. Most of the time, it is the thinnest part of the material. 

Another example of this irregularity, in the same batch, is the picture below, the two 
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right pages. This is batch three, page 11 (third page) and page 13 (right page). Page 13 

is one of the most regular pages of this batch. You cannot even see where the mother 

had been floating or laying on the bottom of the box. The flatter the surface, the qui-

eter, more stable the growth has been. The other page, however, is one of the most 

unstable, most irregular pages of the batch. The hole in it indicates that the growth, 

the fermentation, has gone very fast. The two other pages, 5 and 7, got shattered in 

four pieces. My friend came over for dinner, I even remember what we ate. The almost 

dried pages were laying on the floor. He didn’t see them, slipped on three of them. 'Oh, 

I am SO sorry, how long did it take you to make those?'. 

As a last example, I show the two pages 13 (below), of respectively batch 1 and 4. 

All the pages of the entire first batch have this black stripe in the middle of its body. 

After 21 days, I took all the pages out, cleaned them (through water only) and placed 

them on the metal rack to dry. Obviously, the acidity of the wet, drying page does not 

match very well with the metal. When they came into contact, hydrogen and salt were 

produced. The pages survived though, leaving on each page a black, hard, thick and 

irregular stripe on top of the surface. The other page 13, of batch 4, came into contact 

with metal as well. To be exact, a tactile speaker placed on the box above box 13 fell 

into the ferment and was there for one day. At the beginning of the research, after 

each iteration, I would record the text that I had produced and would loop it back

via tactile transducers (speakers that ‘shake’ according to the frequencies) to the 

following batch of sheets that was growing. These speakers were placed at the side 

of the four left boxes where the sheets were growing. The vibrations of the recorded 

speech would change the amount of the oxygen in the boxes, influencing the growth 

of the sheet. This didn’t happen, and I stopped the experiment. Besides, this ‘looping 

back’ of something of me to the growth of the ferment was an unnecessary addition 

to this research. The way in which I had made decisions in the set up of the research 

methodology, breathing near them, walking near them, poking in the cellulose, all 

these things are already influencing (the ‘looping back’) to the material. 

All these dead, dried pages together form the material memory of this experiment. 

Each page is unique, each page being just as much a product of time and ambient, 

geographical factor as it is a product of the interactions with the material. In a non 

philosophical way, I question how dead this material actually is after it has dried. In 

a DIY-GIY style, just as the rest of this entire experiment as you have noticed, I have 

tried to bleach it and purify the wet material from bacterial cells and other impurities 

a couple of months ago. Following a scientific article, I went to the hardware store to 

buy sodium hydroxide (formula NaOH, in household terms ‘drain cleaner’) in order to 

‘clean’ some fresh pieces of scobies for a few hours in near-boiling water48. It took 

me hours and the result was rather disappointing. Although I believe I managed to 

48 Zeng, Muling; Laromaine, Anna, Roig, Anna, Bacterial cellulose films: influence of bacterial strain 
and drying route on film properties, Cellulose (2014) 21:4455–4469, 24 August 2014 https://link.springer.com/
article/10.1007/s10570-014-0408-y
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remove its ‘impurities’, the dried material had lost its flexibility, the ‘haptic’ texture, 

its thickness, its smell, its translucency. According to my taste, it had lost the ‘aura’ 

it once had. After that experiment, I accepted it as a dirty yet beautiful dried cellulose 

skin. A skin that decays rather fast and that, because of the impurities that are still 

present, attracts other forms of (micro)life. The pages of the first batch, grown almost 

five months ago, are already slowly starting to get some sort of whitish layer on top of 

them. They have also already lost a bit of the flexibility they once had and are there-

fore less pleasant to the touch. I’m assuming this whitish layer is a living material as 

well that will eventually take the dried cellulose skin through another cycle of decay. 

Until it will, most likely, become invisible to the human eye. Eventually it will disappear 

and be food for other living entities. 

I assume that the decay process is relatively fast and as a result, the preservability 

of the material is probably low. Hence, the questions of how to preserve and what to 

preserve have been lingering in my mind for quite some time now. Nevertheless, on 

the image left you can see the difference between the quality of a small piece of the 

material of a fresh piece (left) versus the same piece that I photographed yester-

day and that is therefore one year old (right). On top of that, it is an example of an 

(unconscious) attempt back then to ‘preserve’ the material. In that time, I had been 

experimenting making copper nanoparticles with a household blender and graphite 

ink to make the material interactive. After making the ink, I sintered the nanopar-

ticles (making the particles ‘glue’ together) by means of the flashes of a lamp of 

1000W. This increased the conductivity of the material. The lower part with the ink 

is a bit dirty after one year, mainly because it has been ‘stuck’ without a cover in my 

notebook. However, it is still a very strong piece of material where the conductivity 

nonetheless remains, the part without any signs of decay and other life forms. Two 

other examples of how the dried cellulose skin has developed throughout time in 

combination with the try-outs of the conductive ink, around one year ago as well, 

are shown left. This entails that, in spite of muting the material from all its decay, its 

haptic textures, partly of its smell, its imperfections and traces of coming into being,  

I can simply add an extra layer of copper and graphite ink on top of all the 80 pages 

for the sake of preserving them.
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Conclusion to the 
Time Frames 
Preserving encompasses one of the main mechanisms behind the process of fer-

mentation, next to the one of transformation. Throughout this written work ‘The Pag-

es of My Research’, I have been mainly focusing on the latter: transformation. 

I have taken you through a journey full of crossmodal transformations and intellec-

tual stubbornness of a smelly yet beautiful living material of the 2000 years old fer-

mented tea, called Kombucha. This fermented tea consists of a symbiotic culture of 

yeast and bacteria (SCOBY) that eat and produce nutrients together in a kind of coop-

erative yet conflictive dance. Under the right conditions they grow, on top of the liquid 

and within an unstable number of weeks, a sheet of bacterial or microbial cellulose. 

This is a gelatinous, wet, blobby, smelly material that becomes a beautiful leather-like 

cellulose skin once you dry it. The affective sensation I experienced 15 months ago 

towards the dried cellulose skin eventually led to an experimental, artistic research 

methodology that has been executed from the 24th of December 2019 until today, the 

24th of June 2020. 

The sentence ‘What does it mean to give agency to the material, to follow the material 

and to act with the material?’ has been the inspiration for the construction of this 

methodology. In this, I have decided to follow the growth of the material in a literal 

(=time) and figurative (=meaning) manner.  Throughout the above mentioned time 

period, I therefore followed the simultaneous, serial production of 16 bacterial cel-

lulose sheets in a domestic, one-room experimental set-up, for which a dedicated 

physical construction slash machine has been made. This serial production has been 

followed according to five consecutive alleged Time Frames that consists of a num-

ber of weeks each. In each Time Frame, the living material replicates itself, creating 

a new layer of cellulose on top of the fermented tea. In total, these five Time Frames 

multiplied by 16 sheets per Time Frame have produced 80 sheets of cellulose. The 

total of 80 sheets constitute the alleged symbolic pages of this written work. 

I have executed this research with the iterative methodology with a focus on the em-

bodied approach to cognition. This is a way of learning and understanding in which 

the body has a significant role in cognitive processing. An approach of knowing that 

transcends ‘only our brains’. In the entire chronological process during each Time 

Frame, from the preparation of the living material until the page of the dried cellulose 

skin is ready, I have been able to distinguish five different smell Alerts that belong to 

a change of this (growing) process. I have basically learned to identify the steps of 

the growth through my smell. These smells, I called them Alerts, have constituted the 

subdivisions of each Time Frame. We jumped together from Time Frame 1, Alert 1, to 

Time Frame 2, Alert 2, directly to Time Frame 3, Alert 3, etc. Until the 80 pages were 

ready. In this way, I have taken you through the chronological process from prepara-

tion to page on the one hand, yet through the duration of the process of cognition and 

dynamic meanings on the other. The methodology in which I have worked with this 

material has been utmost important for the transformative influence this process 

has been for me as a person. The iterative process of embodied learning throughout 

the five Time Frames has forced me to redirect my way of perceiving this material. 

From goal oriented towards much more focus on the interrelationship, patience and 

acceptance towards the growth and needs of the material itself.  

In the first Time Frame, and the first Alert, I welcomed you into my domestic space, 

my microcosm, of 24m2 during a cold winter night. For the first time during this re-

search, I was preparing 32 liters of sweet tea for the 16 boxes of the installation with 

the liquid culture, the first batch of the 16 pages. While explaining the preparation 

process and the different elements of the material and the fermentation process, I 

have also taken you through the history of Kombucha. A thrilling thousand years of 

history in which the fermented tea has slowly taken over the world, mythologised in 

every corner from mouth to mouth as an elixir of life. As a result of the industriali-

zation of this beverage, that started at the end of the last century, and the overtech-

nologization of the fermentation process, the folk remedy with an itty bitty taste of 

resistance, is slowly losing its special local touch. And most importantly, its living 

qualities. 

After that, I jumped to the second Time Frame, to the second Alert. I, and the rest of 

my environment, tried to gradually adapt towards the new situation in the domestic 
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space. The impatience towards the first signs of the growth of the cellulose layer, 

the bubbles, triggered me to enhance my understanding regarding the biochemical, 

historical and cultural process of fermentation. More importantly, I discussed how 

the mechanism of fermenting, a perpetual state of becoming and transformation, yet 

preserving something each time the cellulose reproduces itself, has inspired me to 

link this to the processes of (my) thinking and writing. A similar process in which stuff 

is decomposed into smaller stuff in order to build up bigger stuff. In this way, writing 

would become the metaphorical fermentation of the mind. Through Sandor Katz, one 

of the leading figures of a cultural counter movement to bring the ancient old, low 

tech, slow process of fermentation back into our fast running contemporary society, 

I dove into the metaphorical fermenting by practising fermentation itself. Through 

his practice, he shares two types of cultures, the first one is the ancient slow culture 

of fermenting and the second one is the actual starter cultures through his network. 

Leaping one iteration further, I had become aware of my ability to distinguish the 

different ‘smells’ of the different steps of the growth of the material. The smell that 

was gradually dominating the domestic space was the acidic smell that indicated 

that there were no nutrients left. It was simply time to harvest, one week later than the 

initial ‘time plan’. I followed the smell of the material, instead of the clock time of ‘21 

days’. As a result of this ‘epiphany’ that I could use and trust my senses in this type 

of processes, I discussed the trap of using fermentation as a metaphor. That is, the 

risk or the trap of overlooking what this living material actually is in itself. By rejecting 

the metaphor of fermentation, I realized I had given more agency to the material. With 

this, my focus changed to the interaction with the material itself, instead of what the 

material should do.

I entered the fourth Time Frame, the Alert of the ‘disgusting’ smell of the in-between 

state of the d(r)ying bacterial cellulose. The transition from a wet sheet of cellulose 

to the dried cellulose skin, that is. As disgust is one of the strongest cross-modal 

emotions in the human spectrum, part of our body’s immediate protective (defensive) 

mechanisms, we cannot ignore that which triggers disgust in us. They force them-

selves upon us. This force has an advantage: it claims its urgent agency by its phys-

icality to such an extent that it triggers (automatically) an action. We must act, now! 

The disadvantage is that the emotional charge around disgust (and the material of the 

wet and dry version of the cellulose) prevents us from taking a step back to perceive 

the object for what it is, not in relation to ourselves. I discussed the experience-based 

and phenomenological methodology of research of living objects in our environment 

of Goethe. The Artscience King of Morphology, he tried to show the world how to truly 

observe, through the senses, the transformational processes of forms and growth. 

A method of slow science (or slow art) in which the observer enters in a dynamic 

participatory relationship with a living entity in its environment. Together, they bring 

forth a (whole) (new) world (of knowledge). 

We jumped for the last time, straight into the fifth Time Frame. The last Time Frame 

embracing the nostalgic smell of 2.5 kilos of dried cellulose skin. I looked back on 

the research process of almost five months through the material itself. Along the 

patterns on the pages, its thickness, the visible irregularities and translucency, I have 

been able to partly trace back how the growth has been brought forth throughout 

time. Did the fermentation process go fast or slow, where are the oxygen gateways, 

is there any relationship between the location of the boxes? All the dried pages are 

forming together the (material) memory of this experiment. Each page is unique, 

each page being just as much a product of time and ambient, geographical, factor 

as it is a product of the interactions between me and the material. Lastly, I discussed 

the preservation of the pages. Despite the fact we mute the material from all its de-

cay, its haptic textures, partly of its smell, its imperfections and traces of coming into 

being, do I chemically clean it from all its impurities, or add a layer of conductive ink 

on top of it, for the sake of preserving the material?



4 Smell of 
D(r)ying

Time Frame / Alert

7th of March 2020 until 
15th of April 2020
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