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THE NATURAL, THE ARTIFICIAL AND THE IN BETWEEN
         
Artificial substances and behavior permeate our planet, and most probably even 
beyond as I assume satellites once they stop functioning keep on floating 
obliviously in outer space. As for space pollution, it is known that astronauts 
dispose their urine into the atmosphere. One astronaut said that this can be a 
spectacular visual event, "there is nothing as beautiful as a urine dump at sunset". 
(source 17) Just in case you are wondering the feces are freeze dried, de-
odourised and later are brought back to Earth for analysis and disposal. 

Back on Earth food is artificially colored, our clothing is often synthetic, our soaps 
and detergents are chemical substances and artificially scented, even unscented 
soap is scented. Our entire building industry depends on fabricated materials and 
gradually  body parts are being repaired and replaced by artificial organs and man 
made devices.  There is an ongoing attempt to create an intelligent machine.  The 
field of AI (Artificial Intelligence) was founded in 1956. ln 1965 H.A Simon said,  
"[M]achines will be capable, within twenty years, of doing any work a man can 
do" (source 2). To date this prediction has not been completely fulfilled. 

Given the broad nature of this topic and the seemingly infinitesimal examples, the 
following illustrations will focus on the artificial materials and processes that have 
become so prevalent in our daily lives. These considerations give rise to the 
following questions: Can people in our contemporary society differentiate between  
natural products and phenomena and those which are artificial? Do we base our 
definition of artificiality on the manufacturing process or the ingredients/
components of the substance? A case in point is the low or non-carloric natural/
artificial sweetener meant to sweeten up the lives of those who aspire to become 
thinner and those who can not ingest sugar such as diabetics or those who are 
allergic to sugar. Aspartane has finally been declared unsafe, and now its popular 
replacement  is  Sucralose or Splenda.  "This is the artificial sweetener that claims 
to be made from sugar. Well, I suppose you can claim that it starts out as sugar, but 
it's made by removing some of the atoms from sugar and replacing them with atoms 
of chlorine, which is of course one of the chemical elements used during the 
atrocities of World War II to create poison gas, the same element used in chlorine to 
disinfect pools and public water supplies."  (source 34) As for water supplies, in 
many places in the world fluoride is added to the drinking water with the intended 
purpose of reducing tooth decay in the general population. This practice is 
prevalent and approved by many governments even though it is well known that 
chlorine is a toxic substance if ingested in moderate to high doses.  (source 22). 

Besides adding poisons to our food and natural resources, we extract most of the 
nutritional value from what we eat. The processes of canning, freezing and 
dehydrating food destroy most of its natural flavor and nutrients. To compensate for 
the loss of taste artificial flavor is created. "During the past two decades the flavour 
industry's role in food production has become so influential that many children now 



like man-made flavours more than the real thing" (source 18).  It is no wonder that 
in addition to tasters there is a new profession called a flavorist as food 
manufacturers do pilot taste-tests in order to create popular flavors to target specific 
age groups prior to launching their products. When creating flavors for adults they 
attempt to imitate the natural taste as closely as possible, whereas in the case of 
children they usually discard the bitterness and enhance the sweetness. This 
targeting of groups is nationalistic as well. Coca-cola sold in the Netherlands is 
sweeter than Coca-Cola in Germany and Nestle milk chocolate "Chunky" bars are 
sweeter in the U.S than in Switzerland (personal experience).   There are also 
compensatory measures taken to replace the destroyed nutrients. Milk, bread, 
cereals are enriched with man made chemical vitamins. For example, Kelloggs All 
Bran Plus has six supplementary vitamins, in Israel fat is skimmed from many milk 
products and vitamin D is added, Nestles Nesquick is enhanced with vitamin A, and 
one can purchase Diet Coke Plus to get small doses of vitamins B6 and B12 
(source 7).  This practice of adding man made vitamins to food is also applied to pet  
foods to assure that our parrots, cats and dogs are hearty and healthy. 

Although vitamins and minerals are usually labelled clearly, artificial contents in 
foods are listed in codes which do not specify the components they contain and 
require research to be deciphered and understood. E120,  known as carmine is  
also called Crimson Lake, Cochineal,  and Natural Red 4, C.I. 75470.  This bright 
red  pigment is  obtained from the carminic  acid produced by some scale insects, 
such as the cochineal and the Polish cochineal. The process of manufacturing the 
pigment consists of killing the insects by immersing them in hot water or by 
exposure to sunlight, steam, or the heat of an oven. Each method produces a 
different colour which results in the varied appearance of commercial cochineal. 
The insects must be dried to about 30 percent of their original body weight before 
they can be stored without decaying. It takes about 155,000 insects to make one 
kilogram of cochineal. Carmine is used in the manufacture of  food additives,  
yogurt, cosmetics, artificial flowers, paints, rouge and crimson ink. E120 is 
considered to be a natural color and is labeled as such.  However, since its origin is 
not revealed this is problematic for vegans and some religious groups such as 
Jews who keep Kosher.  Another example of concealing the components of the 
certain ingredients  can be found in  artificial strawberry flavor  which consists of the 
following 59 chemicals: amyl acetate, amyl butyrate, amyl valerate, anethol, anisyl 
formate, benzyl acetate, benzyl isobutyrate, butyric acid, cinnamyl isobutyrate, 
cinnamyl valerate, cognac essential oil, diacetyl, dipropyl ketone, ethyl butyrate, 
ethyl cinnamate, ethyl heptanoate, ethyl heptylate, ethyl lactate, ethyl 
methylphenylglycidate, ethyl nitrate, ethyl propionate, ethyl valerate, heliotropin, 
hydroxyphrenyl- 2-butanone (10% solution in alcohol), ionone, isobutyl 
anthranilate, isobutyl butyrate, lemon essential oil, maltol, 4-methylacetophenone, 
methyl anthranilate, methyl benzoate, methyl cinnamate, methyl heptine carbonate, 
methyl naphthyl ketone, methyl salicylate, mint essential oil, neroli essential oil, 
nerolin, neryl isobutyrate, orris butter, phenethyl alcohol, rose, rum ether, 
undecalactone, vanillin and solvent (source 18). Not all codes have negative 
implications.  For instance, Van Glise powdered sugar contains E341, a calcium 
phosphate which which avoids the formation of clumps and has no known side 
effects  and Sera grape leaves imported from Turkey are accompanied by E330 or 
citric acid which to date has been declared harmless and E223, an antioxidant 



which acts as a preservative. Due to its oxidising effect, it may reduce the vitamin 
content in products. E223 is reduced in the liver to harmless sulphate and excreted 
in the urine. It may be  also be used as a bleaching agent. (source 35) 

Most highly processed foods are in fact tasteless, by adding chemicals to them any 
flavor desired can be attained. For example methyl-2-pyridyl ketone makes 
something taste like popcorn. Adding ethyl-3-hydroxy butanoate makes it taste like 
marshmallow. Without affecting appearance or nutritional value, processed foods 
could be made with aroma chemicals such as hexanal (the smell of freshly cut 
grass) or 3-methyl butanoic acid (the smell of body odor). Today biotechnology is 
contributing to and making important advances in flavor manufacturing. It is 
possible to create  complex flavors with enzyme reactions, fermentation, fungal and 
tissue cultures.  So far all  the flavors produced with these methods have been  
accepted as natural flavors by the FDA.  (source 24)

One may wonder if the food one buys is really food.   Some companies such as 
Kraft have invented products such as guacamole which contains less than 2% 
avocado. It is a mixture of hydrogenated soybean oil and artificial colors (source 
12). These companies are taking advantage of the fact that consumers don't check 
the ingredients labeled on the foods and are willing to buy and consume anything 
to appease their taste buds.  Vanilla flavoring can be produced from animal feces. 
This was accomplished by "Mayu Yamamoto, a former researcher at the 
International Medical Center of Japan who in 2007 won the Ig Nobel Prize for 
developing a method for extracting vaillin - an ingredient in vanilla fragrance and 
flavoring from cow dung." (source 27).

On the other hand, there is a market and demand for natural food products.  
Consumers prefer to see natural flavors on a label, out of a belief that they are 
healthier.  In order to accommodate this public food  processing companies  also try 
to use only "natural flavors" in some of their products. According to the FDA (U.S 
Food and Drug Administration) , these flavors must be derived entirely from natural 
sources such as herbs, spices, fruits, vegetables, beef, chicken, yeast, bark, roots, 
and so forth.  "Distinctions between artificial and natural flavors can be arbitrary and 
somewhat absurd, based more on how the flavor has been made than on what it 
actually contains" (source 24). 
 
"A natural flavor," says Terry Acree, a professor of food science at Cornell 
University, "is a flavor that's been derived with an out-of-date technology." Natural 
flavors and artificial flavors sometimes contain exactly the same chemicals, 
produced through different methods. Amyl acetate, for example, provides the 
dominant note of banana flavor. When it is distilled from bananas with a solvent, 
amyl acetate is a natural flavor. When it is produced by mixing vinegar with amyl 
alcohol and adding sulfuric acid as a catalyst, amyl acetate is an artificial flavor. 
Either way it smells and tastes the same. (ibid)

Natural flavors are not always healthier or purer than artificial ones. 
When almond flavor benzaldehyde is derived from natural sources, such as peach 
and apricot pits, it contains traces of hydrogen cyanide, a deadly poison. 
Benzaldehyde derived by mixing oil of clove and amyl acetate does not contain any 



cyanide. Nevertheless, this product is legal, labeled as artificial and is much 
cheaper to purchase. (ibid)

Not only is flavor so important in food, smell plays an important role as well. "The 
aroma of a food can be responsible for as much as 90 percent of its taste."   (ibid) 
Therefore,  companies such as the IFF (International Flavors and Fragrances Inc.) 
produce artificial smells to accommodate the expected aroma from a product. 
These smells are manufactured by the manipulation of volatile chemicals. "The 
basic science behind the scent of your shaving cream is the same as that 
governing the flavor of your TV dinner." (Ibid). For instance the smell of a strawberry 
in a product arises from the interaction of about 350 chemicals that are present in 
minute amounts. However, often a single compound supplies the dominant aroma. 
Ethyl-2-methyl butyrate  smells just like an apple. Since determining the intensity 
and quality of odor is so subjective, and due to the fact people notice an odor, but 
then adjust to it rapidly, modern day technology has also developed an electronic 
nose which is used commercially in food manufacturing quality control. In order to 
enhance the accuracy of these electronic noses, in the UK researchers even 
developed a substance that mimics mucus in order to improve their ability to 
distinguish between different scents. (source 14)

Since food must appeal to all the senses, texture also plays an important role.  
Therefore, to make processed food appeal to consumers, flavorists must also 
consider the food's mouthfeel: the unique combination of textures and chemical 
interactions that affect how the flavor is perceived." (source 24)  This can be 
accomplished by using various fats, gums, starches, emulsifiers, and stabilizers. 
Although the aroma in food can be precisely analyzed, it is more difficult to 
measure the elements that make up mouthfeel.  How does one judge the hardness 
of a pretzel, the crispiness of potato chips or the smoothness of humous ? To do 
this food technologists do  research in rheology, the branch of physics that studies 
the flow and deformation of materials. A number of companies sell sophisticated 
devices that attempt to measure mouthfeel, for example, the TA.XT2i Texture 
Analyzer, produced by the Texture Technologies Corporation in the United States.  
It performs calculations based on data derived from as many as 250 separate 
probes. For all intents and purposes this is a mechanical mouth which  "gauges the 
most-important rheological properties of a food -- bounce, creep, breaking point, 
density, crunchiness, chewiness, gumminess, lumpiness, rubberiness, springiness, 
slipperiness, smoothness, softness, wetness, juiciness, spreadability, springback, 
and tackiness." (ibid).

In short, if one wishes to be well informed about what is entering the body it is 
necessary to familiarize oneself with the codes and then go to the super market 
with three lists: the shopping list, the code list and the brand list.   The option of 
purchasing your food in a bio-shop won't automatically eliminate this agonizing 
shopping experience. "Indeed, many organic producers have grown accustomed to 
using artificial additives in their processed products. Under the USDA's current 
rules, the organic label can be applied to a product if at least 95 percent of its 
ingredients are organic, and the remaining five percent can contain certain 
synthetic substances". (source 10)  It should be noted that even if the harsh and 
dangerous active ingredients are listed on a package, often  the remainder of 



ingredients are lumped into a category know as "inert" (not active) ingredients. This 
term may lead you to believe that these chemicals are not toxic or hazardous. In 
fact, many of the 1,000 different chemicals used as inert ingredients are more 
harmful than the active ingredients. (source 28)

There is no way to avoid or escape toxic chemicals. Those which occur naturally , 
i.e., chlorine, nicotine and those which are man-made,i.e., pesticides, flame 
retardants,  inevitably get into the human body. Besides swallowing them when we 
eat and drink, we inhale them or in some cases, absorb them through the skin. No 
one is free of toxins, they are in  people's bodies  everywhere in the world, be it a 
rural, sparsely populated area or a densely populated, industrial urban setting. This 
was proven in 1944 when researchers found residues of DDT in human fat. 
Subsequently naturalists concluded that DDT caused the thinning of eggshells and 
the decrease of bird populations, specifically bald eagles. Most surprising is the fact 
that at approximately the same time, DDT was detected in Antarctic penguins far \ 
from any place where DDT had been used. More recently we have witnessed the 
transport of toxins over great distances via acid rain. It is no wonder that in the 21st 
century environmental groups have multiplied and collaborated internationally.  
Consequently, the term body burden has become part of our vocabulary.  Body-
burden refers to the total amount of toxic chemicals that are present in the human 
body at a specific time.  When certain symptoms are noticed it is also useful to 
consider the body burden of a specific, single chemical, for example, lead, mercury, 
or dioxin. Even when we are born we are not toxin free. A woman who is pregnant 
may pass toxins to her developing fetus through the placenta. "Scientists estimate 
that everyone alive today carries within her or his body at least 700 contaminants, 
most of which have not been well studied". (source 23)

Furthermore, human behavior indicates that many people voluntarily  choose to 
use artificial substances and technology to change their appearance  and even 
gender.  Their individual motives and reasons vary, be it a need to fit in, escape 
depression, overcome a complex, remedy a defect be it real or imagined and 
ultimately alter one's physical image or psychologically improve one's self-esteem. 
For years women have been  augmenting and reconstructing their breasts with 
silicon and saline implants (source 15).  Breasts can be lifted or their size reduced.  
The same applies to the buttocks and other body parts.  It just depends on the 
method, the materials used, a willingness to take anesthesia,  temporarily endure 
some pain and perhaps isolation for hygienic purposes, pay a hefty price for the 
transformation and take the risk of being disappointed or rewarded with the sought 
after result. The chances of achieving the desired effect are high as  computer 
science has provided numerous programs to plan and predict the before and after 
image. Wrinkles can be removed by replacing collagen with filler injections of 
hyaluronic acid or by using a highly poisonous product known commercially as 
Botox to smooth frown lines. This is accomplished as Botox actually reduces 
muscle activity (source 3). Face lifts and tummy tucks are procedures that have 
become common. Youth, are more likely to have plastic surgery on their noses or 
have their lips trimmed and thinned or thickened and widened. Cosmetic dentistry 
allows us to bleach our teeth to achieve the perfect color and smile.  Dental 
implants are now common, dentures are on their way out. One may choose the 
size,  color and spacing of the artificial teeth to compliment or modify the natural 



ones.  The rationale is diversified,  be it a need to fit in, escape depression, 
overcome a complex, remedy a defect, be it real or imagined and ultimately 
improve one's physical image or psychologically improve self-esteem.  So much is 
possible as science and technology enable the medical profession to replace and 
repair limbs.  Knees and hips can be replaced, artificial cartilage and bone are 
used to restore and improve aged and tired joints and jaws.  My late uncle Manus 
who died at the age of 95 used to say "I am a living robot.  I get up every morning, 
monitor my pace maker, put on my spectacles, insert my hearing apparatus, clean 
and adjust my dentures".  All of this enhanced his ego and facilitated his ability to 
function.  People will never cease seeking the fountain of youth.  Some freeze eggs 
and sperm in an attempt to store their youth and employ it at a later stage.  Some 
are so obsessed   with  sustaining youth that they place their hopes and money in a 
new phenomenon termed Cyronics, an experimental application of cryogenic 
principles to freeze and preserve recently deceased humans.  They actually have 
their bodies frozen and stored with the expectation that science and technology will 
find the means to revive them and allow them to extend their lives in the future, or 
that a cure will be found for a disease that has no remedy  at the time of their illness 
(source 8). "The main company handling cryogenic freezing is a Californian outfit 
called the Alcor Foundation, who will freeze you in ‘cryostasis’ using liquid nitrogen 
for a paltry $US120,000 one can preserve the entire body and for $50,000 the 
head. Unfortunately for those wishing to undergo the procedure, you have to move 
to California, currently the only place on the planet where cryogenic freezing is 
legal. Applicants are still required to go through a very complex legal process in 
order to gain entry to the program, and you must become a member of the Alcor 
Foundation before you can apply." (source 1). 

Artificial means are also employed not only to improve and preserve what is natural 
but to potentially out do it.  An example of this is the double-amputee sprinter Oscar 
Pistorius a.k.a "the Blade Runner" who uses carbon-fiber, prosthetic feet refereed to 
as  "Cheetah Flex-Feet". He vigorously trains like all dedicated athletes, however, 
when reviewed by the IAAF (International Association of Athletics Federations) it 
was questioned if the combination of man and machine can fairly compete with 
purely human opponents. Initially he was denied participation in the 2008 Olympics 
because according to the IAAF report the "mechanical advantage of the blade in 
relation to the healthy ankle joint of an able bodied athlete is higher than 30-
percent." Additionally, Pistorius uses 25-percent less energy than average runners 
due to the artificial limbs, thereby giving him an unfair advantage on the track... or 
so they say". (source 26). Meanwhile Pistorius appealed this decision claiming an 
insufficient number of variables were explored by the single scientific study and 
called for deeper investigation into the matter. Subsequently, he was granted 
permission to participate in the upcoming Olympic games. (source 25)
 
People have been using natural and artificial materials to alter their behavior for 
centuries, however, the methods and fashion have changed.  It is known that 
Cleopatra used henna to color her hair, we are aware that peroxide is used to 
removed hair color and dye used to color it.  Today it is hard to distinguish between 
a wig of natural or artificial hair and one can have hair implants. Unwanted hair can 
be removed with a knives, electric razors, wax, electrolysis  and laser treatments. 
The latest fashion is to modify the natural phenomenon  of body hair on the legs, 



underarms and chest with chemical depilatories, creams or liquids that remove hair 
from the skin's surface by reacting with the protein structure of the hair.  The hair 
dissolves and can be washed or wiped away (source 9). 

In addition to consciously deciding and acting to change physical appearance, 
people also purposely fake their emotions.  People fake their orgasms and 
laughter.  They exaggerate or invent their fears, passions and social interactions by 
intentionally moaning, crying, expressing ecstasy, waving their arms and hands 
wildly, rolling their eyes and using body language.  It is not necessary to elaborate 
with familiar examples.  The point is, have we become so accustomed to such 
behavior that we accept the feigned as natural?  Does the fake become real? 
"Unravelling the real from the fake is an activity that is also occupying the thoughts 
of David Boyle. In his new book Authenticity: Brands, Fakes, Spin And The Lust For 
Real Life, he embarks on an appraisal of the battle between the two. “Everywhere 
we look, there is a barely recorded struggle happening between real and artificial”. 
(ibid) Do people fake behavior because they feel that is what they should be doing, 
or do they fake behavior because they truly benefit from doing so? An example of 
the latter can is evidenced in various techniques of laughter therapy.  Fake laughter 
affects the body in the same way that natural laughter does. By purposely making 
oneself or others laugh, real laughter results.  The fake and the real acts have the 
same benefits: endorphins are released, the organs are massaged, calories are 
burned and tension is released. 

This paper began by mentioning the earth and the sky  and will terminate  in a 
similar fashion. A company called Snow Masters has invented a device that 
synthesizes clouds from proprietary surfactant (soap) based foam formulations and 
lighter than air gases such as helium. These components are passed through a 
machine that  slices them in a manner that resembles the technique of stencil 
making.  Shapes of familiar logos, for example, Mickey Mouse, the logo of Nike or 
Apple computers appear as clouds.  The end result is  called a "Flogo". One Flogo 
can go as far as 45 km at a maximum  hight of 6 km. (source 11) Will future 
generations enjoy imagining shapes in the clouds or will they be anticipating 
familiar logos ?   Man even uses artificial means in an attempt to control the 
weather.  "Cloud seeding is basically a form of weather modification, using 
chemicals that are dropped into clouds (by plane) or blasted into them (by rockets). 
The idea is to increase the amount of rain in clouds." (source 5) Approximately 
twenty four countries are seeding clouds; however,  The People's Republic of 
China has the largest cloud seeding system in the world. China tries to increase the 
amount of rain over arid regions, including its capital city, Bejing, by firing silver 
iodide rockets into the sky where rain is desired. This practice is causing political 
tension with neighboring regions which accuse China of "stealing rain", 
nevertheless, China seems to be unmoved and plans to modify the weather prior to 
the 2008 Olympic Games.  The goals are to clear the air of pollution and assure 
sunny skies over the open stadium. (ibid) 

Given the information presented in this paper , one might wonder if the mingling of 
artificial and natural substances in our external and internal environments is a 
natural evolutionary process?  Does it not  challenge our conventional definitions of 
natural and artificial, and if so, what is natural, what is artificial and what label must 



we attach to refer to all the phenomena that employ both natural and artificial 
materials and require technology to bring about or produce a desired goal?   
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