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NATURAL
COLORS
What Are Natural Colors?
Natural colors can be confusing from the start, for the simple
reason that there is no strict definition of “natural.” Per the FDA
the only natural color is the color normally present in a product: for
example, strawberry juice used to color a strawberry yogurt would
be considered a natural color. By contrast, coloring the same yogurt
with red radish extract would not be considered natural by the FDA.
Consumers may see this differently, separating artificial FD&C
colors from more natural sounding ingredients. These two groups
are better known to manufacturers as certified colors, which are
synthetic, and certification-exempt colors, which are derived from
natural sources like plants, animals, microorganisms, and minerals.
Consumers have become increasingly wary of synthetic colors in
recent years, and look to manufacturers to provide naturally derived
color options.
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Why Choose Naturally Derived Colors?
In the past naturally derived colors were less intense and less reliable
than synthetic colors. The naturally derived colors of today are
vibrant, consistent, enduring, and free from unwanted tastes. While
these colors can be more complicated to work with, companies
with expertise in naturally derived colors have solutions to fit every
application.
In recent years, consumer momentum has consistently been from
artificial to natural. Whether correctly or incorrectly, consumers
believe that natural products are inherently better than artificial ones.
As natural products make their way onto the shelves in more stores,
that momentum will only increase. Grocery chains like Whole Foods
Market and Trader Joe’s no longer even sell foods with artificial
colors. Between bans like these and increasing restrictions in Europe,
companies who think ahead would be wise to think natural.
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Sight not only influences taste expectations, but actually informs the taste
itself. Visual stimuli act on our primary taste cortex and stimulate taste
reactions both before and during the first bite. The brain will often ignore
the opinion of the mouth in favor of the eyes.
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50% of the brain is dedicated to
visual processing1

Only 1% of the
brain is dedicated to
processing taste1

Wollan, M. (2016, October 5). The quest to make a true blue M&M. The New York Times. Retrieved from https://www.nytimes.com

1

Subjects perceived orange popcorn as having
a stronger cheese flavor than white cheddar
popcorn, even when the orange popcorn had no
cheese flavor.2

Wine experts who tasted a red-dyed white wine
described it using red wine descriptors rather
than those traditionally attributed to white
wine.3
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When researchers colored a lime-flavored drink
orange, half of those who tasted it said that the
drink was orange-flavored. When the same drink
was colored green, none thought that it was
flavored orange.4

When given strawberry mousse on a round white plate
and a square black plate, subjects were convinced that
the mousse on the white plate tasted better, even though
there was no difference between the two desserts.4

Walker, L. FONA International. The influence of color on taste perception. Retrieved from https://www.fona.com
Parr, W. V., White, G. K., & Heatherbell, D. A. (2003). The nose knows: influence of color on perception of wine aroma.
Journal of Wine Research, 14(2-3), 79-101. Retrieved from www.tandfonline.com
4
Vanderbilt, T. (2015, July 9). The colors we eat. Nautilus. Retrieved from http://nautil.us
2
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COLOR PSYCHOLOGY
Every day, colors act on our subconscious minds and influence us to become excited, to calm down, to trust, or to buy. We choose our
foods based on color, following the evolutionary rule that brightly colored foods are sweeter, fresher, and higher in nutrition. Color can
even tell us what a food will taste like before we eat it, and convince us so strongly that we ignore the feedback of our own taste buds.
Food color works best when it matches the food’s flavor, enhancing the flavor so that we perceive it as stronger and more appealing.
Each color also has its own influence on us. Warm colors increase appetite and cool colors can be seen as unappetizing. While colors
mean something different to every person, and there is novelty and appeal in flaunting color associations, there are some generally
recognized associations for each color. Bright colors are associated with bold flavors, sweetness, and desserts. Bright colors actually
cause consumers to perceive flavors as stronger than they are. More subdued colors connote savory foods and chocolate: rich, deep,
and complex flavors.

Red
Red stimulates appetite and activates our taste buds: for this
reason, fast food chains often use red in their branding. Our
pulse and respiratory rate increases as we look at red. Red
is exciting, youthful, bold, and passionate. Red can also
represent pride and strength. In food, red often connotes
sweetness.

Orange
Orange is an appetizing blend of red and yellow. It often
connotes warmth and confidence, while also being trendy,
exciting, and youthful.

Yellow
Yellow, like red, is a strong appetite stimulator. Yellow
activates our taste buds, and for this reason is often used in
marketing for fast foods. As an added bonus, yellow increases
metabolism and gives the body a surge of energy. Yellow can
be seen as cheerful, friendly, and playful.
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Green
Green is healthy, bringing to mind vegetables and eco-friendly
offerings. Green can connote peace, growth, and nature.

Blue
By nature, blue reduces appetite. In the past, blue would have
been an indicator of unsafe or poisonous food, so people have
evolved an ingrained aversion to eating this color. While
specialists used to believe that one could not sell blue foods,
these days blue is a staple in fun or novelty foods and in
foods marketed to children. As a color, blue inspires calm and
serenity.

Purple
Like blue, purple reduces appetite. Purple is the color of
royalty, and can connote creativity, imagination, wisdom,
success, and magic.

White
White is clean, innocent, and peaceful. While white’s purity
can enhance food offerings, the color can also be considered
sterile.

Black
Black is elite, dangerous, high-end, elegant, professional,
and powerful. It is not a color commonly associated with
foods. Like blue and purple, it rarely appears in nature. Often,
browns are used to activate the associations of black when
food is involved.

Brown
Brown is warm, comforting, and appetizing. It often appears
as wholesome, natural, and connected with the earth.
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A HISTORY OF FOOD
COLORS
The first food colors likely emerge
around 1500 BC. Saffron is used
to color rice in Homer’s Illiad and
Pliny the Elder notes that wines
were colored in 400 BC.

1875 - 1899
England passes the Sale of Foods and Drugs
Act, which enforces criminal penalties for
food adulteration. Parliament continues to
add amendments to create a solid regime of
oversight and penalties.

1200 A.D. - 1400 A.D.
Bakers add lime, chalk, or even
crushed bones to bread in order to
make it white. King Edward I passes
the oldest surviving law against food
adulteration to ban the practice.

1856
1820 - 1835
Pickles are dyed with copper salts and candies are
colored with lead, mercury, copper, and arsenic. English
chemist Friedrich Accum and Dr. Hill Hassal write in
protest of poisoned foods and push for legislation.
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Sir William Henry Perkin discovers the first
synthetic dye, mauveine, while trying to make
quinine from coal tar. The color becomes known as
mauve, and is the first affordable purple dye.
By 1900, 695 new coal tar colors have been
synthesized and 80 are on the market.

1906 - 1907
Congress brings color additives under government
control and defines food adulteration. Dr. Bernard
Hesse studies some of the food additives in use and
concludes that only tested and certified dyes should
be used in foods. The Bureau of Chemistry declares
seven colors safe for use.

1880
A survey in Boston shows that 46% of
American candy contains at least one toxic
mineral pigment. It is so common for milk
to be tinged yellow with lead chromate
that many people refuse to buy white milk
because they think it is adulterated.

1938
Responsibility for food safety passes
to the newly formed Food and Drug
Administration. Congress makes the color
listing and certification process for
coal-tar colors mandatory. Each coal-tar
color is given an FD&C number.

1960
The FDA is given control over natural colors
for the first time. After a Halloween candy
scare with orange food color that was thought
safe, the food industry must re-test all colors
for safety. A color is deemed unsafe and
banned if it causes cancer.

2017
In recent years, questions have been raised again about the
safety of coal-tar colors (now produced from petroleum).
Natural colors are growing in popularity among consumers,
and they are becoming ever brighter and more stable.
11
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This tribute to Van Gogh’s The Starry Night was created exclusively with edible glitter
in natural colors. Edible glitter is a great way to add color to your product: it is exciting,
all-natural, and does well in environments where directly adding natural colors might be
problematic. For those who use sprinkles, edible glitter can be a fun, natural, and healthy
alternative.
Edible glitter is available from Watson in a full range of vibrant natural colors.
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RADISH &
RED CABBAGE
Anthocyanins are a red-purple pigment found in both radishes and red cabbage.
Anthocyanin exhibits a reversible color change in response to the pH of its
environment, beginning with tropical red at low pH, and becoming pink, purple, and
then even blue at very high pH. Anthocyanins are stable in both heat and light, and are
used in many food and beverage applications.
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BETA
CAROTENE
Beta carotene is an orange-red pigment that colors everything from carrots and
pumpkins to flamingos and autumn leaves. Many yellow and orange vegetables owe
their color to beta carotene, and natural extracts from these have been used to color
foods for centuries.
Beta carotene is produced in two different ways. It can be extracted from a natural
source like algae or the same molecule can be produced synthetically. The first is
“naturally derived” while the second is “nature-identical.” Naturally derived beta
carotene tends to be lighter in shade and less stable, while synthesized nature-identical beta
carotene is brighter and more red in hue.
Either of these options will look good on the label for consumers: beta carotene is a
friendly and trusted ingredient. Consumers looking only to avoid the artificial FD&C
colors will be satisfied with chemically synthesized beta carotene; other consumers
want their colors sourced directly from foods and will prefer naturally derived beta
carotene.
Beta carotene in its basic form is susceptible to oxidation and can fade in light. Various
methods can be used to mitigate color loss from oxidation and light.
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TURMERIC
Turmeric is a warm and peppery spice that has been used in foods such as curries
for several thousand years, and in recent years has been used as a yellow colorant.
Turmeric comes from the root of the turmeric plant Curcuma longa. The root looks
much like a ginger root, and belongs to the same family of plants. Turmeric is
native to India and Southeast Asia.
In addition to its use in food as a color and spice, turmeric has also been used as
a medicine. Turmeric was traditionally used in Chinese and Ayurvedic medicine
for its healing properties, and in recent years scientists have begun investigating
possible benefits of turmeric. While the research continues, turmeric has been
shown to have potential in preventing the growth of prostate cancer and reducing
the symptoms of irritable bowel syndrome and rheumatoid arthritis.
Turmeric is commonly used to color mustard, butter, cake, popcorn, and cheese. It
provides a color four times as intense as the FD&C dyes, and is similar enough to
the color of FD&C Yellow No. 5 that it can be easily used as a substitute.
Turmeric can be deodorized, removing the flavor concern from the spice. While
turmeric is stable in color over much of the pH spectrum, it becomes greenish in
very acidic environments. Turmeric has good thermal stability, but is unstable in
light. Because of this, turmeric is best used in products which will be protected
from light, or in products such as pickles where extra color can be added to
compensate for fading. Curcumin, the pigment from turmeric, is not water-soluble
in its basic state, but it can be mixed with emulsifiers such as polysorbate or
propylene glycol to render it soluble in water and oils.

ALFALFA
Alfalfa is a common forage crop that people have cultivated for at
least sixteen centuries. It is also known as lucerne. It is used as fodder
for animals of many kinds, and in recent years has emerged as a green
colorant. Alfalfa is stable in heat and light, and is reasonably stable in
acid.
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SPIRULINA
Spirulina is a species of blue-green algae that has been used as a food for at least 400 years. It is currently used as a dietary
supplement, and was approved as a food colorant in the United States in 2013. Spirulina has been hailed as a superfood due to its high
concentration of protein, vitamins, minerals, nutrients, cartenoids, and antioxidants.
Spirulina was traditionally harvested for food by the peoples of Mexico, Africa, and Asia, where spirulina grew naturally in lakes
in response to nutrient cycles. In more recent times, spirulina has been cultivated in raceway ponds, tank systems, and microfarms.
Historically the majority of commercial spirulina has been grown in Asia, but since spirulina was approved as a food colorant it has
begun to be cultivated more in Europe and the United States. Spirulina has the ability to be grown as a pure culture in highly alkaline
water, since other bacteria and microalgae cannot survive in such a hostile environment. This allows it to be cultivated without worry
of contamination from other microorganisms.
The blue color of spirulina comes from the pigment phycocyanin. Spirulina contains between ten and twenty percent phycocyanin,
making it an extremely efficient source of the pigment. Phycocyanin is retrieved from the spirulina by means of expressing the algae,
and then washing it down with water to extract the blue color. The resulting pigment is either spray dried or put into solution to
enhance its properties. Processing also removes the unpleasant smell and flavor of spirulina from the pigment.
Spirulina blue can be used on its own, or mixed with other colors to create unique greens, purples, or black. Spirulina has poor heat
stability above 110 degrees fahrenheit, and fades after prolonged exposure to light. The color has been known to be unstable in highly
acidic environments and fades in solutions with high water activity. As a result, spirulina blue can be difficult to use in boiled candies,
but works well in panned candy or chewing gum, and in uses with low water activity.

CALCIUM
CARBONATE
Calcium carbonate is a mineral found in limestone, calcite, and marble. It is commonly used
as a calcium supplement, or to color tablet coatings. It is insoluble, but can be emulsified to
disperse in water, and is stable in heat, light, and acid.

COCOA
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Cocoa was eaten by the Mayans for centuries before the first
Europeans set foot on the Americas. Today, chocolate made
with cocoa beans is a favorite food around the world. The
rich color of chocolate is an excellent choice when facing
the need for a natural brown pigment.

Looking for an easy way to add natural color?
Try edible glitter from

Radish Red

Beta Carotene Orange

Turmeric Yellow

Fairway Green
(Spirulina and Turmeric)

Spirulina Blue

Amethyst
(Red Cabbage)

Mauve
(Beet Juice)

Bright Pink
(Red Cabbage)

Kaleidoscope
(Radish Red, Beta Carotene,
Turmeric, Fairway Green,
Amethyst, Clear)

Prism
(Radish Red, Beta Carotene,
Turmeric, Fairway Green,
Spirulina, Amethyst, Clear)

BARG
(Beta Carotene, Amethyst,
Radish Red, Fairway Green)

Clear

Calcium Carbonate White

Opaque White

Contact Us
watson-inc.com
301 Heffernan Drive
West Haven, CT 06516
Phone
1.800.388.3481 (Toll free within the U.S.A.)
203.932.3000
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In recent years, consumer momentum has consistently been
from artificial to natural. As natural products make their
way onto the shelves in more stores, that momentum will
only increase. While in the past natural colors were less
intense and less reliable than synthetic colors, the natural
colors of today are vibrant, consistent, enduring, and free
from unwanted tastes.
This guide covers the basics of natural colors, the history
of food colors, and the benefits of coloring food. It then
explores specific natural colors available to manufacturers.
Edible glitter is a great way to add natural color to your
product: it is exciting, all-natural, and does well in diverse
environments. Edible glitter is available from Watson in a
full range of vibrant natural colors.

watson-inc.com
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