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ABSTRACT
Artificiality is usually understood as that which is man-made and is in 
contraposition to the natural. The term itself is increasingly recognized 
as a negative pole, while the label of “natural” is exploited as guarantee 
of healthiness in marketing food campaigns. This article takes issue 
with the natural/artificial debate by emphasizing the aesthetic side of 
artificial flavorings – chemical substances designed to alter or enhance 
the taste of processed foods. Here, I reconsider the conception of 
artificiality as a poor imitation of nature and instead underline the 
link between technology and aesthetics, by examining the practice 
of flavorists. Through ethnographic detail I call for moving the 
synthetic out of the “inauthentic” and argue that the attempt to mimic 
natural flavors through synthesis is not only an act of imitation and 
resemblance (as critics exclusively contend) but can also be thought 
as an act of representation and interpretation (as my fieldwork 
illuminates).

Journalist [after seeing a shelf crammed

with hundreds of vials of raspberry flavors]:

How different can raspberries be?

Flavorist: Oh! Very different; you can make them

jammy, sweet, floral, seedy … It’s really endless.

What we do is that we manipulate and create

with chemicals to give these impressions.

Journalist: Oh! So you are an illusionist!1

The artificial in food is increasingly regarded as a thing to avoid. Countless articles, blogs, 
and health-oriented websites denounce artificiality in food as additives that potentially harm 
our bodies, bearing the mark of forgery and danger. “That food should be fresh and natural 
has become an article of faith,” writes food historian Rachel Laudan (2001, 36). Today, the 
natural and organic as found in food products and produce stand, in most cases, for the 
good, the pure, and the healthy. Studies of the explosion of artisanal food production in 
recent decades confirm such a state of affairs, describing how those engaged with the arti-
sanal understand their labor as “a part of nature and therefore as legitimate, inevitable, and 
even morally good” (Paxson 2010, 445; see also Terrio 1996; Heller 2007; Trubeck 2008). 
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Artisanal, the heir of the natural, is thus often opposed to the industrial, legendary patron 
of the artificial.2

 But in matters of food, artificiality is not new, nor has it always been treated with outright 
suspicion. Renaissance banquets (mid-fourteenth century to early seventeenth-century) 
were famous for their use of trickery and eye-catching delights meant to overwhelm and 
fool the senses. Peacocks that “look even more striking dead than did alive,” or “an eel that 
grew the tongue of a serpent and a hare that was served wearing cat’s ears, and like whim-
sicalities” (Brillat-Savarin [1825], 1949, 294) were intended not only as a display of rare and 
sumptuous goods, but also as a form of theatrical practice (Mueller 2011). The case of earlier 
Chinese Southern Song dynasty’s feasts (960–1279) was not too different. From an early 
period, food in China had been elevated to an art form and sanctified in daily living. But it 
was during the Song dynasty that a parallel development of regional theater and cuisine 
took place, making food part of the performance. This period witnessed an increase in “mock 
food” of both hard-to-obtain and abundant foods, proof of their interest in artificial and 
artistic recreation (West 1997). And closer to us in time, there were Marinetti’s futurist meals 
(Marinetti [1932] 2014) that privileged food’s radical aesthetic function and rejected tradition. 
This Italian version of futurist cuisine was clearly anti-realist and anti-natural, valuing instead, 
as the other two examples, fantasy, imagination, and shock.

And even closer to the reality of industrial food production, we can point to dairy farmers’ 
practice of coloring butter with carrot juice and annatto (a seed coming from the achiote 
tree) to ensure a uniform and attractive yellow all year round dating back to at least the 
fourteenth century in Europe and the eighteen century in the United States. Yet, it was 
through the rampant industrialization of food and the need to standardize that synthetic 
additives started to artificially assert a representation of naturalness and assure “fresh-look-
ing” canned peas, appetizing packed sausages, and “ripe” oranges (Hisano 2016, 490–493). 
The twentieth century thus witnessed a rapid increase in the use of synthetics and food 
additives that came with the expansion of mass production and the modern retailing system, 
particularly in the United States.

Initial concerns over food adulteration were mostly countered with legislation and reg-
ulation.3 But the variety and ready-availability (by-then unknown) of foods resulting from 
industrialization defined a modern way of life with convenience as its mantra. With the excite-
ment of housewives over instant mashed potatoes, domestic science, and microwaveable 
meals American kitchens were transformed to the bone (Shapiro 1986). However, consumer 
and counter-culture movements starting in the 1960s aligned dietary uncertainties and 
political fights against food technology with uneasiness about the power of the government 
and the military-industrial complex (Belasco [1989] 2007). The importance of organic-based 
diets and contempt for processed foods in this period were fundamental to the promise of 
political revolution coming from the intimate space of one’s kitchen. Accordingly, opponents 
of the food industrial complex embraced the formula: “avoid anything complex, anything 
you can’t pronounce, anything chemical, synthetic, or plastic” (Belasco [1989] 2007, 37).

The industry responded with succeeding “health food” trends, first mainly composed of 
low fat, low sugar, and low salt products, on a roll since the 1980s. Today, after revelations 
of troubling food industry productive practices and the globalization of a complex and 
uneven food system, consumers are increasingly concerned with the origins of foods and 
the numerous implications of an unhealthy diet. It is because of this that in our food-abun-
dant times, where obesity is [a problem] frequently invoked as an “epidemic,” more and more 
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citizens, particularly of western nations, are once more endorsing nature, maintaining a deep 
distrust of chemicals and technology.

At the center of this natural/artificial debate we find flavorings – chemical substances 
designed to alter or enhance the taste of processed foods. Writing about the contours of 
such debate over time, historians Bensaude-Vincent and Newman (2007, 7) declare: “anyone 
who has tasted synthetic strawberry or watermelon flavoring can vouch for the reality of 
the artificial-natural dichotomy, even if the main active ingredients of the manufactured 
flavoring are identical to the preponderant molecules in the natural substance.” Flavorings 
are the only food ingredients (along with colors) for which there exists a legal definition, if 
open to interpretation, of what natural and artificial means. And as labels that are found on 
foods, the distinction between artificial and natural flavors carries immense weight among 
consumers’ imaginations.

Mass food producers have reacted to such fears, dressing their products in the most 
natural clothes possible. General Mills intends to remove all artificial flavors and colors from 
its cereals by 2017; in 2016 Kraft’s iconic Macaroni & Cheese transformed its recipe as to not 
include any artificial flavors, preservatives and dyes; and already by 2015 Nestlé USA had 
removed artificial flavors and colors from their extensive line of chocolate candy bars. The 
market’s exploitation of the natural and organic is explicit in today’s food labels – found in 
everything, from a package of ground meat, granola bars, soymilk, to a bag of Cheetos® 
(supposedly made with real cheese!).4 As consumers, we are very much aware of such dis-
crepancies. The overdose of the word “natural” in diverse marketing campaigns and its par-
ticularly difficult and slippery definition – ”nature is perhaps the most complex word in 
language,” wrote Raymond Williams ([1976] 1983, 219) – stands against its inherently negative 
doppelganger: the artificial or synthetic.5

But instead of pointing out the good, the bad, and the ugly of artificial and natural flavors 
and recreating such battles, my purpose in this article is to reconsider the conception of 
artificiality viewed as a poor imitation of nature so as to foreground the link between tech-
nology and aesthetics, all within the context of the flavor industry. The idea that we have 
lost touch with nature because of the use of synthetics loses some ground when we start 
looking at the significance of synthetics from the producer’s point of view. What is the arti-
ficial and how can it be something other than unnatural? How can we revalue the role of 
artificiality, usually associated with the plastic, fake, and toxic, in the context of food pro-
duction and beyond? Is there something restorative for human experience that we can find 
in artificiality? Is there an aesthetic life to artificial flavors?

To answer these questions, I will turn to examine the practice of flavorists – professionals 
that work for flavor companies and are in charge of combining aroma chemicals, essential 
oils, extracts, and essences for flavoring the most varied food products. In 2014 and 2015 I 
conducted ethnographic fieldwork in two major flavor companies, one located in Philadelphia 
and the other in Catalunya, Spain, for about three consecutive months in each one, where 
I participated in tastings and sensory panels, observed the daily work of flavorists and appren-
tices, learnt to recognize certain aroma materials, and witnessed meetings among the per-
sonnel. Flavor and fragrances companies – a multibillion-dollar global business dedicated 
to the making of aromas to be included in the most quotidian mass-produced goods such 
as cleaning products, sodas, bread, yogurt, and even the most expensive and cherished 
perfumes – are known for relishing their confidentiality as much as their formulas.6 In con-
formity with such policies, I have not disclosed their names. I also conducted interviews with 
five other flavorists working for different companies. The disconnect between producers 



THE SENSES AND SOCIETY   63

and consumers as to the value placed in the natural and the discontent over the artificial 
became clear through my participation in and observation of the routines of flavorists.

Technology and aesthetics

In the technical literature it is customary to find the assertion that flavor creation is as much 
art as science (Crocker 1945; Reineccius [1986] 2005; Wright 2004); fieldwork among flavorists 
substantiates such a premise. I do so, however, from a pragmatic understanding of aesthetics 
and particularly out of the conviction, shared by many, that art and science/technology are 
not naturally opposed (Ingold 2001; Hoffmann and Whyte 2011; Ginsberg 2012; Shapin 
2012). The professed antagonism between art and industry, familiar as it is to our modern 
ears, is only of recent appearance. For in the seventeenth century, artists, artisans, and tech-
nicians could all well be equally described as skilled persons, and it was only until the nine-
teenth century that a general distinction would engulf the fine arts as a creative realm of its 
own (Williams [1976] 1983, 41). Technê in the original Greek encompassed art, skill, and 
technology. According to Raymond Williams, the original association of industry and art that 
converges on the idea of skill is replaced by a distinction of different types of skill in relation 
to an increasing division of labor. The arts, contrary to technology and industry, should not 
be determined by exchange or use values, but sought after as expressions of human freedom 
and creativity. Under such a premise, if technology is bound to productivity and dominated 
by the machine and the market, there is little room for artistic sensibility (Ingold 2001).

However, my observations and conversations with flavorists at work revealed that there 
is an aesthetic element to the creation of flavorings as technologies for mass-produced foods 
that goes beyond the sensuous nature of the smell and taste components used. For such 
purpose, I will first circumscribe the notion of aesthetics from which I depart to later follow 
the argument onto my ethnographic material. The aesthetic element of flavor creation is 
here understood, following Dewey ([1934] 2005), as part of a careful and skillful creative 
process that can well be found in an industrial setting. The aesthetic is not defined by the 
comportment of a contemplative, disinterested subject or an intersubjective community of 
taste, nor in the intrinsic qualities and properties of objects as works of art, as other traditions 
in aesthetics would have it. On the contrary, following Dewey, my point of entry into the 
realm of the aesthetic is precisely the process of creation that mediates between subject 
and object and has the potential of illuminating a shared experience. Instead of contempla-
tion and sensible appreciation or valorization of the genius, I embrace an understanding of 
aesthetics that speaks of the active making of objects (poiesis), experimentation, and inter-
vention in the world. With this, it is important to highlight that the aesthetic value of artificial 
flavors is not understood as residing in the perception and evaluation of the consumer or 
producer, nor in the properties of flavorings as technical objects, but in the practice of fla-
vorists themselves.

In Art as Experience, John Dewey argues that the aesthetic is not the exclusive property 
of a certain domain of objects, i.e. works of fine art; it can also be found in artefacts and 
productive practices that we would normally associate with the ordinary and the useful. 
Many theoreticians and aestheticians would no doubt object to this pragmatic perspective. 
My emphasis on the “aesthetic life” of artificial flavors certainly sits at odds with the notion 
that aesthetic value cannot have any utility. And while it shares a broader understanding of 
aesthetics and the departure from fine-art-centered models, that others, partly following 
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Dewey, have developed in recent years under the heading of everyday aesthetics (Sartwell 
2005; Saito 2008), it nonetheless stresses the aesthetic as found in the practice of a particular 
set of experts: flavorists. The everyday sensuous and bodily reactions of consumers in relation 
to artificial flavors are not my concern. But this does not discount that the aesthetic element 
found in the production of flavors can reach the experience of consumers. While I share the 
concern over the neglect of smells and tastes as worthy epistemic and aesthetic objects, my 
intention is not to glorify flavorings by identifying the criteria according to which they can 
be recognized as such.7 My aim is not to level the ordinary and the sublime. I seek, rather, 
to recognize an aesthetic element in a practice that deals with sensuous materials and man-
ufactures a flavor experience for others to share, offering a bridge to the found disconnect 
between producers and consumers with respect to the artificial.

Dewey does not emphasize ordinary aesthetics, but instead claims that aesthetic qualities 
are not limited to a particular type of experience; they can pervade many types of experiences 
(Bernstein 1966; 152). In a generous pragmatic key, he argues that the aesthetic and the 
practical should not be considered as mutually exclusive. The aesthetic, understood as a 
skillful process of doing and making, can be simultaneously productive, instrumental, and 
consummatory (Dewey [1934] 2005, 48). Serving a function does not preclude objects and 
situations from having an aesthetic quality. The focus on skill as “both practical knowledge 
and knowledgeable practice” (Ingold 1990, 8) that technology and art share disrupts their 
proclaimed antagonism. The aesthetic element in flavor creation at an industrial level that 
will be described here must nonetheless acknowledge the expected tension between pro-
ductivity and mechanical reproduction on the one hand, and sensibility and creativity on 
the other.

A world of synthesis

For the industry, flavor stands primarily as substance of craft: a substance compounded out 
of volatile and non-volatile molecules present in food coming from a different array of sources 
and materials. Flavors, also known as flavorings, are a commercial product, usually found in 
the retail setting in little bottles and sold in bulk to food and beverage manufacturers of all 
sizes. But flavor is more than a substance; its existence depends on human perception and 
cultural understanding. The food industry responds to flavor’s complexity with two clear, 
pragmatic definitions. “There is a sensory definition and a commercial definition. Both are 
clearly intertwined, but serve different purposes.” This is how Jack Fastag, a senior flavorist 
working for a medium-sized flavor company in Philadelphia, introduced flavor to an audience 
of food science majors. He continued, explaining:

The sensory definition is just the effect that you get in your brain primarily determined by the 
senses of taste and smell. But from a sensory standpoint, it is best to include all senses because 
they all have an effect on the perception of flavor. In contrast, the commercial definition is 
the mixture of materials, usually concentrated and synthetic, that does not have a nutritional 
contribution per se, as they don’t provide calories, essential vitamins, or amino acids. Their role 
is strictly sensory, being mostly aroma and to a second degree affecting taste and mouthfeel.

A flavorist, thus, when creating flavorings as objects of commerce, must simultaneously 
consider this double reality of flavors: as a subjective experience linked to sense perception 
(an effect to achieve) and as objective substance (a mixture coming in liquid or powdery 
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form). This double nature makes for a complexity whose surface the flavorist can scratch 
only by means of continuous trial and error and necessary simplification.

On a not-so-busy afternoon, Susana Vendrell, another senior flavorist working for a mul-
tinational flavor and fragrance company in Spain, showed a trainee and me what different 
“aromatic blocks,” a particular combination of aroma compounds, do to a product. For this 
she used the abridged version of the Virtual Aroma Synthesizer (otherwise known as miniVAS) 
– an apparatus that has transformed the flavor creation process and eased communication 
with customers and consumers (Antenucci et al. 2008). The miniVAS is an aroma generator 
that can mix in real time a number of ingredients in gas-form in a controlled fashion. This 
technology gives the opportunity for any person smelling at the other end of the apparatus 
(be it a flavorist, client, or consumer) to note differences between numbers of possible profiles 
and pick or work on the most liked (“Flavor R&D Frontiers” 2011). This time, Susana placed a 
small amount of crushed, plain cookies in one of the tubes and in the remaining tubes dif-
ferent flavoring substances that provided distinct aromatic profiles for vanilla: vanillin, car-
amel, cooked milk, phenolic, dried fruit, buttery, balsamic, and sweet vanillin. With only these, 
she said to us, she could construct very different types of vanilla. She tried five examples on 
us: the classic vanilla (for Spanish standards), a creamy one, one with caramel notes, a sugary 
vanilla, and yet another with lemon notes. We took turns smelling and discussed what we 
all thought of each profile. While neither the trainee nor I had Susana’s vocabulary and 
expertise to concretely talk about perceived differences, the experience of moving through 
smell alone from a lemon-butter vanilla cookie to a caramel-bourbon vanilla cookie in the 
span of a minute by virtue of a mix of chemicals contained in separated jars was exemplary 
of their aromatic impact and the potential of synthetic aromas.

By way of cookies and the mini-VAS, Susana had a clear lesson to teach: “I want to take 
you out from the natural world. The world of aromas, as we mostly know it here in this com-
pany, is a world of synthesis.” And not only in her company, as it is estimated that, despite 
an increasing demand for natural flavors, overall 85% of the chemicals used in flavor creation 
are synthetic (Pringle 2017).8 Susana continued: “That hint of caramel we perceived in the 
cookies came from homofuraneol, corylone, and maltol, and the phenolic undertone from 
guaiacol, phenol, and creosol. The vanillin we used here is natural identical (but synthetically 
produced) and it is no different from a natural vanillin. There is no discussion about that. You 
saw it here yourself. They are the same molecules and they smell exactly the same.”

However, despite Susana’s insistence on their similarity, the technical distinction between 
natural and artificial flavors is rooted in the acknowledgement that sources and contexts 
matter, and are consequently valued. Natural vanillin comes from the plant; nature-identical 
vanillin is produced in a lab. Many consider the distinction between artificial and natural 
flavors to be “somewhat arbitrary and absurd, based more on how the flavor has been made 
than on what it actually contains” (Schlosser 2001, 126). What’s more, developments in bio-
technology, using fermentation, enzyme reactions, fungal cultures, and tissue cultures as 
natural sources have further extended the realm of natural flavors as well as contributed to 
a more complex legal and practical ground to define the boundaries of the natural and the 
artificial (see also Haraway 1985; Bensaude-Vincent and Newman 2007).

However, lawmakers are not necessarily to blame, given that, as Massimo Negrotti (1999, 
2012) points out in his studies of the culture of the artificial, the term artificial in itself has 
suffered from “meaning inertness,” designating anything that is not natural. Two essential 
characteristics – man-made and pertaining to art and technology and not nature – have 
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defined artificiality for centuries. The artificial has strongly become synonymous with the 
fictitious and the simulated, and consequently the antonym of the genuine and real. Despite 
some attempts at neutrality when studying the realm of engineering and synthesis (Simon 
[1916] 1969) and situations and periods where synthetics are considered materials that 
surpass nature (such as long-lasting dyes, elastic fabrics, and new sounds), synthetics have 
mostly remained a source of unease precisely because of their human-made nature (Sennett 
2008). Long gone are the 1950s when “fondness for mechanized and plastic substitutes of 
all kinds” was the norm in middle class America (Shapiro 1986, 7).

Going back to our vanilla example, Susana was adamant (as all flavorists I spoke with 
are) in stating that there is no substantial difference, chemically speaking, in the compo-
sition of natural and artificial vanillin, the primary component of vanilla extract. Both natural 
and artificial vanillin are equally one-dimensional when compared to the flavor of vanilla 
extract, whose complexity comes from the close to 400 volatile components identified to 
date (Buccellato 2008). For chemists, it is clear that the vanillin extracted from vanilla beans 
is not distinct in composition from its nature-identical counterpart, synthetized in a labo-
ratory from things like lignin extract (usually isolated from wood pulp), eugenol, guaiacol, 
or even castoreum extract. The difference is in the source and process, not in the product. 
“What is different for vanilla,” Susana continued explaining, “is when you talk about vanilla 
extract as a flavoring substance that has many different components, including vanillin. 
The flavor of the extract is going to be dependent on the year’s harvest, if it rained or not, 
when and where the vanilla pods collected, etc. You can easily compare this to wine or tea 
making.” But extracts, distillates, and the like are only destined to niche markets. It is com-
pletely unsustainable and unrealistic to think that the flavor and fragrance industry can 
exclusively rely on such substances. For instance, as Susana told me, if flavorists were to 
use a strawberry distillate for a yogurt, half of the yogurt would have to be distillate. In 
contrast, if you use a flavoring substance, you only need a very small fraction (usually 
measured in parts per million) to simulate, resemble, or reinforce the effect of a strawberry 
flavor.

In flavorings the difference between natural and artificial also comes down to price, which 
of course speaks of valuation: origins matter. And this, as chemist Hoffmann (1995) argues, 
makes these molecules “the same and not the same.” Take benzaldehyde, a compound syn-
thetized as far back as 1832 given its simple structure and tremendous industrial use. In 
flavors and perfumes, benzaldehyde is mostly known for its characteristic odor reminiscent 
of bitter almonds, but at different concentrations it is also associated with cherry, burnt 
sugar, malt, and roast pepper aromas. Benzaldehyde, like many other chemicals, is found in 
many foods. Artificial benzaldehyde is synthesized from coal tar or petroleum using chemical 
processes, natural benzaldehyde comes from cassia, otherwise known as Chinese cinnamon, 
using chemical-free processes like pressure, steam, or distillation. Both the base product and 
the time and effort invested make natural benzaldehyde ten to fifty times more costly to 
produce than its artificial counterpart. But the chemical composition of the molecules that 
result from each process is identical. It is for these reasons that to the noses of flavorists it 
often makes little sense to go directly to the natural source. Synthetics for flavor creation 
continue to be exploited for a reason: they are understood as purer, uniform, cheaper to 
produce, and potently flavoured. Hence synthetics can easily meet the needs of packaged 
food intended for mass consumption.



THE SENSES AND SOCIETY   67

So what is synthesis in the context of flavors, and what can we learn from it for our under-
standing of the artificial? First, there are different levels in which synthesis operates in the 
creation of flavors. In general, synthesis refers to the ability to create something new out of 
a combination of different things or to the creation of something by artificial means. In 
chemistry, the analysis and creation of molecules and their transformations is called synthe-
sis. And there is not one single way to make molecules, but many. While analysis and dis-
covery show that the constitution of molecules follows some underlying rules, at the end it 
is the chemist who chooses the molecule to be made and how to make it (Hoffmann 1995). 
“There is no unique, privileged model of a molecule. Instead, there are an infinite variety of 
representations, each constructed to capture some aspect of the essence of the molecule” 
(Hoffmann 2012; 274, my emphasis). Molecules raise special questions for aesthetics precisely 
because they can only be experienced via our representations of them – highlighting some 
elements while suppressing others (Parsons 2012). Chemists are thus the first to recognize 
the aesthetic value of some synthetic processes, be it for their cleverness, function, design, 
or simplicity.

It is in the use of these synthetic materials for the compounding of artificial flavorings 
that a second level of synthesis takes place. In the same way that artificial dyes and pigments 
created new possibilities for greater visual variety and intensity in an array of commercial 
and craft products, synthetic aroma materials have multiplied what flavorings can do and 
the number of possible flavors a mass foodstuff can take. Synthesis has brought more mol-
ecules with lower odor thresholds (that is, more potent), and greater diversity in molecular 
structure, becoming a critical component in the creation of more elaborate and pleasurable 
products (Pringle 2017). But the potentiality of synthetics for bringing about diversity has 
largely remained locked behind the guarded doors of laboratories, businesses, and trade 
associations where such knowledge is cultivated. Outside of those walls, synthetics have 
instead increasingly taken on a bad reputation as imitation, where questions about “the 
impact of artificiality and its relation to the real” have multiplied (Leslie 2005, 14). “The syn-
thetic, at the end of the twentieth century, meant a threat to nature, novel, pervasive, dan-
gerous, and fundamentally different in kind from naturally occurring substances” (Roosth 
2017, 19, emphasis in original).

The devaluation of artificial flavors comes from thinking not only that they are unnatural, 
but also that they belong to a simulated world, a world of appearances “completely cata-
logued and analyzed and then artificially revived as though real” (Baudrillard in Classen, 
Howes, and Synnott 2005, 340). Because of additives like artificial colors and flavors we are 
told we can no longer rely on our senses of taste and smell to know what we are really eating 
(Pollan 2008, 14). Artificial flavorings are there, critics contend, to “highjack our brains” into 
believing that they are tasting the real thing when they are not. When savored as strict copies 
of the real, it is very likely that artificial flavors will fail to deliver; they remain impostors. But 
if we take them to be interpretations that bring into focus some sensory elements while 
disregarding many others, then we may have different criteria from which to judge them. 
Their aesthetic potential lies in this interpretative dimension. As substitutes, artificial flavors 
inevitably fall in a devaluation of the real. As representation and interpretation they return 
to the productive side of human creation. In what remains of this paper I want to show that 
the attempt to mimic natural flavors through synthesis is not only an act of imitation and 
resemblance (as critics exclusively contend) but can also be thought as an act of representa-
tion, interpretation, and assembly (as my fieldwork illuminates).
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The creation of a flavor 

The flavor and fragrance industry is mostly driven by business rather than by a real sense of 
aesthetics. Synthetics – which usually require mass production techniques – allow for cheaper 
and faster production. This is not a revelation, and my attempt here is not to romanticize 
the job of flavorists. But after conversations with a number of flavorists over the course of a 
year of research and through repeated tastings of some of their daily creations, it became 
clear that there is more to the creation of artificial flavorings than a matter of technique and 
commerce. The aesthetic side of flavor creation is primarily recognized by flavorists them-
selves (Crocker 1945; Wright 2004) and it is a picture that perfectly serves the industry’s 
propaganda. Creativity is a much a desired, if elusive, trait within the industry and is now 
deemed crucial to the success of all flavor and fragrance companies, big and small.

From my fieldwork among flavorists I gathered that the importance placed on creativity 
speaks to what I term the aesthetic life of artificial flavors, unfolding in the process of flavor 
creation and culminating in their consumption. Here I will concentrate on some aspects of 
the process of flavor creation rather than on an abstract notion of creativity that is often 
times conjoined with the image of the “genius”. While that model privileges the finished 
product, I am interested in the process of creation in which the anonymous producers are 
necessarily tied to the process of making. Moreover, it is in the process of creation that we 
can acquire a different perspective from which to envision the artificial and synthetic, a richer 
semantic ground to evaluate the virtues and vices of the artifacts we live with. As chemists 
well know, it takes more than safety, affordability, accessibility, consistency, and sustainability 
to convince the public of the virtue of synthetics.

Flavor chemistry developed first with an interest in understanding the makeup (that is, 
chemical structure) of volatile compounds that impart aroma to foods, in order to imitate 
their effects on us. This is a logical step, given that smell is recognized as the primary and 
more complex sense that defines the unique and distinctive flavor characteristics of foods 
– their flavor profile. It is also because aroma is a fundamental component of the flavor 
experience that the industry of flavors and fragrances are conjoined, sharing materials, instru-
ments, and expertise. It has long been established that with a limited number of chemicals 
it is possible to recreate the “recognition skeleton” of a given flavor (Wright 2004). For exam-
ple, the recognition skeleton of a banana consists of iso-amyl acetate and eugenol. Iso-amyl 
acetate, one of the first synthetic chemicals used in artificial flavorings, is known for its 
fruity-banana character, but by itself it just makes for cheap banana flavor, the one we might 
find in hard candy, gum, or popsicles. Yet, the addition of eugenol alone (which smells pre-
dominantly of cloves) is enough to make a more realistic banana profile; let’s say there is 
more similarity or resemblance between this combination and a specific type of banana 
popular until the 1950s known as the Gros Michel (Wright 2004; Bernstein 2016). Character 
compounds of this kind serve as fundamental basis, but others are needed if the flavorist 
seeks a singular and rounded flavor. The use of cis-3-hexenol, for instance, would confer it 
a green note, as those present in unripe bananas. This is a first move in flavor creation from 
recognition (iso-amyl acetate – imitation) towards singularity (a mixed blend of compounds 
giving a specific banana impression – interpretation).

There are approximately 3000 different flavor-related chemicals – carriers, amino acids, 
esters, terpenes, aldehydes, phenols, lactones, fatty acids, sulfur compounds – that are rec-
ognized as safe for use by the American Flavor and Extracts Manufacturers Association 
(FEMA).9 This, discounting the many more essential oils or extracts, that is, concentrated and 
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complex mixtures derived from raw materials of botanical origin (leaves, fruits, roots, woods, 
gums, seeds, flowers, buds, etc.). It is then easy to imagine, without any chemistry back-
ground, how complicated interactions among these components can be. Each aromatic 
substance has chemical and physical properties that influence its use. For example, volatility 
is one of the most important physical properties of a molecule used in perfumes and flavors 
(Crocker 1945, 45). For this reason, like perfumes, flavors are also conceived as having top 
notes, middle notes, and base notes. They change with time. The most volatile molecules 
hit at the beginning. The core of the flavor, its fingerprint, is how it comes off secondarily, 
and the endnotes offer a background character that can also develop into unwanted off 
notes. Because we are dealing with volatile aromatic substances, an infinitesimal fraction of 
a particular compound can have a big sensorial effect. Flavorists, thus, not only take into 
account their aromatic profile, but also think of them in terms of performance, composition, 
release, and intensity.

Clearly not all that there is to flavor is defined by aroma. However, while understanding 
the multisensory nature of flavor, flavorists, in their attempt at reproduction, focus mostly 
on smell and taste. “A flavor compound must not only smell the same as the item it is attempt-
ing to duplicate, but must also taste the same” (Dorland and Rogers 1977, 50). For this, fla-
vorists have to be able to translate aroma into taste. Odorous (volatile) and sapid (non-volatile) 
molecules are not identical. The way something smells does not necessarily reflect how it 
should taste: something very aromatic can have a mild taste. Furthermore, a more complete 
understating of flavor has turned major attention to the modulation of taste and how flavors 
behave while in the mouth (Porzio 2010). The industry and its allies, in response to changes 
in consumer demands for healthier food products (reduced in fat, sugar, and salt) are now 
looking with interest into masking, enhancing, extending, changing, and reducing tastes 
(Labuda 2008). Hence, flavorings serve more than one purpose: they can of course impart 
a flavor of choice, but also modify what is already present in the product or mask undesirable 
notes, always with the thought in mind of increasing the acceptability of the end product 
and delivering a pleasant and balanced sensation. They carry the plasticity and multifunc-
tionality of other types of synthetic materials. Yet, their whole purpose is bringing about a 
sensorial experience; otherwise their use would be completely unjustified.

Flavorists need to think about applications and functions. Flavors change with time and 
adapt differently, interacting physically or chemically with the food matrix (also known in 
the food industry as “base”) to which they are added. A thickening agent can slow down the 
release of aromatic molecules, while low-fat bases stimulate a quicker release of flavor. 
Flavorings can thus be regarded as tailor-made suits serving numerous functions. Flavorists 
do not like to talk about flavors in the abstract. Francesc Montejo, a Catalan flavorist, was 
emphatic about this. You really cannot talk about a particular aroma without referring to a 
particular application. “To us flavorists”, he told me, “this makes little sense”. For instance a 
mint flavor will be very different if it goes to a gum, a soda, or a prepared dish where there 
is a hint of mint. Because it is in function of the application that flavorists create aromas, the 
same flavor profile can have different top, middle, and end notes. Aside from recognition, 
the effects sought after determine the materials used for each application, most likely those 
that help round, prolong, or reduce the flavor. For example, Francesc explained: if it is a mint 
aroma that goes into a savory dish it would likely need to be supported with some umami 
notes like glutamate. So, in flavor creation, it is always a game that goes back and forward 
between the aroma and the interaction with other components. Today, especially, both 
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profile and functions are equally important in flavor creation and more technology is geared 
towards guaranteeing greater control about what goes into a flavoring and what each com-
ponent does.

Finally, flavorists need to think about the client and potential consumer. When creating 
a new flavor, flavorists have to abide by expectations their clients and consumers have about 
how certain things are supposed to taste. It is not only that a strawberry flavoring in a yogurt, 
for instance, needs to taste like a strawberry, but that, it needs to taste like the strawberry 
yogurt we are used to. The artificial in this case is what comes natural, or “second nature” to 
us (Taussig 2009, 217–242). In Spain, this means an overly sweet yogurt, in France one with 
more floral overtones, in the United States creamy and indulgent. So flavorists have to think 
of profiles that have been repeatedly proven successful according to market sales. While 
they can draw inspiration from the numerous foods and drinks they have experienced, fla-
vorings are hardly divorced from the taste mass-produced products have come to inherit. 
Here is where productivity trumps creativity. This is why projects that ask for duplication are 
ubiquitous in the industry. Duplications are usually approximations that instead of coming 
from copies of a recipe come from a number of trials that, instead of providing an exact 
replica, seek to accomplish proximate enough sensorial effects. And because duplicates are 
approximations, they sometimes can turn into a different flavoring on their own, acquiring 
what is known in the industry as a “signature” note.

Flavor creation is then as much a technical effort as an act of representation and inter-
pretation. The process is a constant trial and error, no matter how well informed. There is no 
one-size-fits-all rule for all flavorings. So it is no surprise that it is hard for flavorists to know 
that a recipe will work in advance from the formula alone and without repeated tests. And 
this has to do as much with the chemical nature of the different components and their 
interaction as with the subjective nature of flavor as human experience. As Joan Oller, a flavor 
technician, pointed out to me: “it really can’t be any other way because at the end of it our 
job has to deal with the nature of individual differences. We all taste a little different. In the 
industry we try to find something that will please the majority and likely sell, without being 
an average of likings. This is the part where humanity comes in and makes it be a trial and 
error enterprise by necessity.” The process is one of negotiation. The aim of flavorists is to 
compose a substance, out of volatile chemicals, that sparks the most ineffable yet equally 
strong reactions on us, so that anyone can recognize in an artificial flavor an object that is 
part of common sense experience.

Conclusion 

It is here, in the intersection between production and interpretation, that I would like to 
locate what I have called the aesthetic life of artificial flavors. Throughout this article I have 
noted that there is an aesthetic element to flavor creation, one that is often lost in our cultural 
obsession with the natural/artificial debate. Ultimately, to speak of the aesthetic life of arti-
ficial flavors means that instead of naturalizing the artificial or erasing the boundaries 
between the two realms, what the work of flavorists shows us is the presence of the human 
element, with its characteristic inventiveness, in the artificial. This aesthetic element is con-
cerned with how things are assembled rather than how they are perceived. Therefore, the 
fact that the artificial is that which is made or produced by human beings in laboratory-like 
settings should not be taken as proof of their inauthenticity. The process of flavor creation 
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is aesthetic because of its artificiality, not in spite of it. Considering their aesthetic production 
means that their asserted inauthenticity can be valued differently.

Flavorings are complex technological objects with immense commercial value, which, 
above all, need to please our senses. For this, even if analysis and technology are of key 
assistance for imitation, the final criteria of an adequate reproduction is ultimately aesthetic, 
organoleptic, and to an extent social, given that it is a result of interpretation and invention. 
Technologies like the Gas Chromatograph (GC) and the Mass Spectrometer (MS), which have 
contributed enormously to the identification of a vast number of aromatic components 
found in foods, have been repeatedly proven unfit to replace the human flavorist. While 
knowledge of flavor molecules is indispensable, it is not enough for the making of a good 
flavor. If this were the case, flavorists would be relegated to a work of analytic replication, 
molecule by molecule, following the lead of chromatograms. But as we have seen, such a 
task is not only commercially unfeasible but also unnecessary. A well-rounded, artificial flavor 
can contain only few chemicals. “The goal of flavor chemists” says flavorist Noam Sobel, “is 
not to duplicate exactly all 2,500 flavor chemicals that natures uses. It’s to recreate the impres-
sion” (Holmes 2017, 165). Their task is to find the combination of chemicals that work best 
for the product, the client, and the consumer. For this, chemical analysis, at best, can only 
be a starting point (Wright 2013). The rest comes out of a practice of interpretation and 
representation.

Criticism of artificial flavors is often found in the model of exposé. Flavorists are said to 
be responsible of “tweaking tastes and creating cravings,” the flavor business of “deceiving 
our senses,” and flavorings of simply “hijacking our brains.” They are illusionists! The manu-
facture of artificial flavorings is thus condemned from start. But they should be judged as 
artefacts born out of human ingenuity and sensibility towards the pleasing, which can be 
well or poorly composed. Flavors – be them artificial, natural, organic, traditional, ethnic – 
cannot be divorced from aesthetic appreciation and cultural interpretation. They are all 
product of collective sensibilities. Flavorists have to bring together into one single bottle 
the most diverse considerations: from the aroma, taste, solubility, and volatility of molecules 
to people’s emotions, food preferences, and personal differences.

True, artificial flavors, for the most part, do not exist without something natural that they 
refer to and try to reproduce. But such reproduction takes more into account than the 
organoleptic properties of foods as found in nature and the action of molecules on human 
sense receptors. The example about artificial flavors here presented shows that there can 
be something restorative about the artificial. No experience is being lost with the creation 
of flavorings, they are part of our landscape and an occasion for sharing communal experi-
ences about the world. As artificial systems, flavorings may fall short in their imitation 
attempts, but have the potential of bringing about new realities that go beyond the objec-
tives set up in their original design. And as any other flavor that is encountered in everyday 
life they can leave strong and vivid impressions and become the basis for communal tastes. 
Instead of subtracting and simplifying reality, the artificial, in its aesthetic dimension, can 
also be thought as that which has the potential to bring different experiences into view.

Notes

1.  Recreated dialogue from 60 mins – the famous CBS program in the United States that conducts 
investigative journalism. Their report on the flavor industry was lead by broadcast journalist 
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Morley Safer. http://www.cbsnews.com/news/the-flavorists-tweaking-tastes-and-creating-
cravings-27-11-2011/.

2.  Ironically, the artisanal and the artificial derive from the same concept of artifice. Yet, the 
artisanal has increasingly avoided any artificial connotations by positioning itself against the 
industrial.

3.  In the United States, the Food and Drug Act of 1906 starts protecting the consumer, preventing 
commercial fraud, and enforcing proper labeling. Products that substituted or used less valuable 
ingredients had to be properly marked “imitation” or “compound.” Through the 1920s and 1930s, 
journalists, consumer groups, and cultural critics condemned this legislation as ineffective. After 
years of debate Congress passed the Food, Drug, and Cosmetic Act in 1938, with more strict 
standards of identity for mass-produced foods. Under the new legislation, the use of certified 
ingredients became mandatory. For flavorings, certification of safety came years later (during 
the 60s) when the flavor industry’s trade organization (FEMA) took on the job. The 1958 Food, 
Drug, and Cosmetic Act expanded further federal oversight of chemicals in foods.

4.  PepsiCo, the company behind Cheetos, Lay’s, Gatorade, Doritos, Quaker and other popular 
brands, has received lawsuits over its use of the term “natural” in their product labels. It is not 
the only case. See: Pollan, Michael. “Why “Natural” Doesn’t Mean Anything Anymore,” The New 
York Times, April 28, 2015; Warner, Melanie. “Why “Natural” is one of the meaningless words in 
food packaging,” CBS News, May 5 2010; Moodie, Alison. “No Artificial Ingredients: What it takes 
to get synthetics out of Coke and Cheetos,” The Guardian, June 23, 2015.

5.  Given the changing landscape of food ingredients and production and the growing concern 
of consumers over what counts as “natural”, recently the Food and Drug Administration in 
the United States requested public comments on the use of the term to either increase its 
regulation as a claim found in industrial products or to prohibit its use altogether. The majority 
of people defined natural as that with no human intervention, and natural foods as those with 
no preservatives, GMOs, additives, petrochemicals, artificial flavors and colors, high fructose 
corn syrup or other chemicals added for appearance.

6.  The global market for the flavor and fragrance industry was estimated at more than 24 billion 
dollars in 2016. Approximately, 10 major companies control 75% of the market. Report from 
Leffingwell & Associates, a consulting firm and software developer for all major flavor and 
fragrance companies. www.leffingwell.com

7.  For such argument see Brady (2005).
8.  Of the 2809 aroma materials recognized as safe to use by FEMA (The Flavor and Extract 

Manufacturers Association), only 403 can be described as natural complex substances. 2406 
are clearly defined molecules and 522 are entirely man-made and not found in nature. See: 
Pringle 2017.

9.  As reported in FEMA’s 27th list for flavoring ingredients generally recognized as safe (otherwise 
known as GRAS). Taken from: http://www.femaflavor.org/sites/default/files/linked_files/0815_
feat_3_gras27.pdf
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