Synthetic Biology Vanillin: not natural, not
sustainable, not likely to be labeled, and coming
to an ice-cream cone near you
A new ingredient is about to enter the global food supply in many of our favorite foods
from ice cream to birthday cake. And like many of the products of genetic engineering, it
won’t be carrying a label-- instead it is being marketed as “natural”.
This ingredient, synthetic biology vanillin, has been created using synthetic biology (aka
extreme genetic engineering) and Evolva®, the company producing this ingredient, together
with the International Flavors and Fragrances (IFF), plans to market its product as a
food additive starting in 2014. Synthetic biology is an extreme form of genetic engineering, in which scientists write entirely new genetic code on a computer, “print” it out and
then insert it into organisms to serve specific functions.
Recent polls found that as the public learns more about synthetic biology, people are increasingly concerned about its risks. One-third of respondents favored a complete ban on
synthetic biology products until the risks and implications are better researched1. Despite
marketing claims, this “vanillin” produced through synthetic biology is not environmentally sustainable or “natural”, and threatens the livelihoods of small, sustainable, natural
vanilla farmers in rainforests around the world. Due to inadequate regulatory oversight
and assessment of risks to human and environmental health, government scientists still
know little about the safety of this product.
Vanilla is one of the most widely used flavors in our food, and therefore this new
application is in the spotlight of the public controversy. Synthetic biology vanillin would
be one of the biggest, high profile uses of this new experimental genetic technology in our
food system. It will set a precedent allowing for the use of this technology to create other
synthetic biology food derivatives such as orange and grapefruit flavoring, coconut oils, and
saffron. Already, a synthetic biology produced animal feed ingredient has been approved
by the FDA based solely on the company’s claim that the product is safe. Self-auditing
is not legal for financial accounting, nor should it be for this new technology. We need a
strict and thorough regulatory process and framework for this emerging biotechnology
before these products pervade our food system.
Synthetic biology is a form of extreme genetic engineering. Synthetic biology is
the “design and construction of new synthetic biological parts, devices, and systems that
do not exist in nature and the redesign of existing biological organisms”2. Instead of taking whole and existing genes from one natural species and inserting them into another,
typical in “traditional” genetic engineering, synthetic biology creates entirely new DNA
sequences by using computers to compile mixtures of “building blocks” from known or
invented genes with the goal of creating specific products to perform unnatural tasks,
such as yeast producing vanillin3,4.

However, as with genetic engineering, sometimes the combination of unique parts results
in new, unpredictable traits that none of the individual components would exhibit on their
own . New discoveries about genetics and biology clarify that our incomplete understanding of when and how gene traits are expressed idicates that it will be very hard to know
the impact of any synthesized DNA on the health of an organism or ecosystem to which
it is introduced6,7,8.
Vanillin is the primary flavor component of vanilla, the world’s most popular natural
flavor. The only way to obtain it naturally is from the cured seed pod of the vanilla orchid9.
Natural vanilla is produced and harvested by small farmers in rainforests in Madagascar,
Mexico and across Southeast Asia.
Synthetic biology vanillin is distinct from the artificial vanillin already on the
market, although both are engineered in labs. Artificial vanillin is a mix of chemical
components. The new synthetic biology vanillin is synthesized by a genetically engineered organism. While synthetic biologists claim that the yeast’s fermentation process
is natural10, it requires computer coded yeast that only exists inside of a lab.
Synthetic biology vanillin is made with a new synthetic genetic code inserted
into yeast. Using a computer, scientists edit the DNA in yeast and insert the computer
generated DNA, and then through a fermentation process, force the yeast to biosynthesize
vanillin11. Even though this vanillin is engineered and created by a pathway that does not
exist in nature, the synthetic vanillin marketers, Evola® and its partner, International
Flavours and Fragances, are trying to distance synthetic biology from genetic engineering
stigma and market it as “natural”.
Natural Vanilla depends upon intact tropical ecosystems, and its harvest is very
labor intensive. Pure vanilla comes from the Vanilla orchid: Vanilla planifolia. Each
flower is pollinated, harvested, sorted and cured by hand. One kilogram of vanilla extracts
requires about 500 kg of these vanilla beans12. The knowledge of vanilla farming is intertwined with its cultural importance and its tradition has been passed between families
for hundreds of years. Without the natural vanilla market adding economic value to the
rainforest in these regions, these last standing rainforests will not be protected from deforestation and sugar cane used to feed the yeast will replace the forests.
Synthetic biology vanillin will severely impact the natural vanilla market and
could harm sustainable farmers and poor communities across the world. The
natural vanilla market depends on consumer demand. Without labeling requirements,
consumers will not know if the “natural” product is made with real vanilla beans or synthetic biology vanillin . This could devastate the international natural vanilla market.
Natural vanilla is a high value natural product, and sells for $1,200-$4,000 per kilogram.
Internationally, the natural vanilla market is approximately $240 million per year. This
is a significant part of the economy for the vanilla growing regions, which are primarily
in developing countries such as Madagascar, which produces three quarters of the world’s

vanilla, Indonesia, Mexico (where the vanilla orchid originated), and increasingly East
Africa and China13. The decreased demand could devastate livelihoods of approximately
200,000 people who are involved with the production of cured vanilla beans per year,
as well as the intact natural and diverse ecosystems where vanilla grows and therefore
protects14,15.
Production of synthetic biology vanillin is not environmentally sustainable at the
industrial scale. It is promoted as “green” because it uses a fermentation process. However,
the yeast is genetically engineered with computer generated DNA. The immense amount
of sugar required for efficient vanillin synthesis encourages monocultures of fast-growing
sugars instead of the rich biodiversity of the tropical ecosystems which are host to the
vanilla orchid17. Sugar plantations contribute to rainforest deforestation and are known
for slave labor working conditions. The synthetic biology vanillin process may also lead to
the removal of biomass needed for healthy agricultural soil . Lastly, synthetic organisms
threaten biological diversity if they escape into the environment – either intentionally or
unintentionally from a lab. Once “living self-replicating organisms” are released, there
is no way to remove them. They could become a new class of invasive species or pollutant
and disrupt ecosystems17.
It is unclear if synthetic biology vanillin is safe to eat, or what impacts if the synthetic organisms may have upon were interact with natural organisms or ecosystems.
We do not have adequate regulatory agencies or sufficient independent data to determine
this. Without precautionary testing and regulations that are specific to synthetic biology
and which recognize it is as a unique and complex technology, we may not find emergent
health threats until it is too late18.
There is a lack of Federal regulations for synthetic biology. Similar to regulatory
challenges with genetically engineered products, the FDA has not developed risk assessment protocols to assess whether the byproducts of synthetic biology may pose ecological
risks in the likely event that these unique new synthetic organisms escape into the environment19. Instead of approving vanilla made from this new experimental genetic technology
as “Generally Regarded As Safe”, without specific agency tests, regulatory agencies should
test each new product and assess whether it is safe for use in foods. Currently, weak
regulations around genetic engineering and synthetic biology could allow this engineered
SynBio vanilla flavoring to be labeled as “natural” under US and EU labeling regulations20.
Synthetic biology vanillin must be kept out of our food system. The FDA should develop
a strong regulatory framework for this new biotechnology, and international regulations
to manage the novel risks to human health and the environment. Until then, synthetic
biology vanillin should not be allowed on the market and into our ice cream, and many
other food products containing vanilla flavoring.
Friends of the Earth, the Center for Food Safety, and the Etc group are working federally
and internationally to advocate for governmental regulatory frameworks for synthetic
biology that ensures precautionary analysis of potential risks before these computerized
unique organisms are introduced into our food and environment. If the FDA or any other

nation’s food safety agency decides to approve the synthetic biology vanillin, companies
should commit to not using it in their products. Governments should require mandatory
labeling to allow consumers to make informed purchasing decisions. Vanillin produced
through synthetic chemistry must be labeled “artificial”, as should vanillin produced
through synthetic biology.
How do I get Involved?
The Switzerland-based synthetic biology company, Evolva®, plans to release its commercial product of synthetic biology vanillin in 2014 through a partnership with International
Flavors and Fragrances (IFF). Companies should commit to using authentic and verifiable
natural vanilla, ecological and social responsibility, and pledge to not purchase synthetic
biology vanillin from Evolva® or IFF.
Visit our website at www.foe.org/projects/food-and-technology/synthetic-biology/no-synbio-vanilla to learn more about getting involved at all levels!
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