Naturally Derived Alternatives to Synthetic (Certified) Food Color Additives
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Both food product labeling regulations and today’s mass media have increased consumer awareness of food ingredients.
Various published studies have caused many consumers to be concerned about the consumption of synthetic color additives
(Table 1). A recent study commissioned by the United Kingdom’s Food Standards Agency (FSA)' found that some combina-
tions 2 of synthetic color additives increased hyperactivity in children. According to the research, there were concerns with
the European equivalents of Red 40, Yellow 5 and Yellow 6. Due to food safety concerns over the years, governments in
the United States and Europe have reduced the number of approved synthetic color additives.

Food and beverage processors are formulating with natural alternatives to synthetic color additives in response to changing
consumer preferences. D.D. Williamson (DDW) defines naturally derived color additives as those which are (a) derived from
agricultural, biological, or mineral sources, (b) extracted with a simple process, and (c) have long histories of safe use.

Table 1: Selected synthetic Table 2: Selected naturally derived
food color additives subject 21 CFR food color additives 3 exempt 21 CFR
to certification in the U.S.A. from certification in the U.S.A.
FD&C Blue 1 74.101 Annatto Extract 73.30
FD&C Blue 2 74.102 Dehydrated Beets (Beet Powder) 73.40
FD&C Green 3 74.203 Caramel 73.85
FD&C Red 3 74.303 [betal-Carotene 73.95
FD&C Red 40 74.340 Cochineal Extract; Carmine 73.100
FD&C Yellow 5 74.705 Sodium Copper Chlorophyllin 4 73.125
FD&C Yellow 6 74.706 Grape Color Extract ® 73.169
Grape Skin Extract ® 73.170
Color additives exempt from certification (Table 2) may be Fruit Juice (e.g., Aronia/ Chokeberry Juice, 73.250
declared on the ingredient statement as “Color Added”, Elderberry Juice)
“Colored with ___", or “___ color” the blank to be filled with Vegetable Juice (e.g., Beet Juice, Red 73.260
the name of the color additive (e.g., “Colored with Annatto Cabbage Juice, Purple / Black Carrot
Extract” or “Annatto Extract Color”). Naturally derived color Juice, Purple Sweet Potato Juice, Red
additives may achieve a cleaner and more consumer-friendly Radish Juice)
ingredient statement than, for example, “Blue 1”. Carrot Oil 73.300
Paprika 73.340
Paprika Oleoresin 73.345
Riboflavin 73.450
Saffron 73.500
Titanium Dioxide 73.575
Tomato Lycopene 73.585
Turmeric 73.600
Turmeric Oleoresin 73.615

Naturally derived colorants do not have the same color
intensity as synthetics, and some of these are less economical
on a dosage basis; however, technological advances have
reduced this performance gap. Improved blending of
naturally derived colorants to maximize attributes helps
Sl 9 to improve stability compared to using a straight (single)
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For example, there is no single naturally derived replacement for Red 40 that will work in every food and beverage
system. Selecting the best performing natural colorant blend to replace synthetics requires a thorough understanding
of the specific application. Key performance features that differentiate one naturally derived colorant from another
include stability in heat, acid, and/or light.

If you are working on a project to replace any synthetic color additives, we would be happy to work with you to see if
a naturally derived colorant(s) is a possible alternative in your application. To do so, please send us a sample of your
base without synthetic color additives as well as your finished target, and be prepared to discuss the questions outlined
below. Your responses to the following questions will help DDW select the best naturally derived colorant - straight or
blend - for your specific product, process and packaging:

Which naturally derived colorants, if any, were previously tested and what were the results?

What is the desired color of your product - final hue?

What is the background color of your product - starting hue?

What is the best form of the naturally derived colorant - liquid or powder?

What is the necessary solubility of the naturally derived colorant - water, oil, or emulsion?

What type of food or beverage product is being colored?

What is the final pH of your product?

What are the processing parameters of your product — frozen, baked, pasteurized, extruded, etc.?

What is the type of packaging used for your product — clear or opaque bottle, box, or bag, etc.?

What is the distribution of your product - foodservice or retail?

What is the target minimum shelf-life of your product - 3 months, 6 months, or 12 months?

What are the religious requirements for your product — kosher or halal?

What are the dietary requirements of your product — vegan, organic, GM status, allergen restrictions, etc.?

What other ingredients, if any, are used to fortify your product - vitamins, minerals, herbs, etc.?

Where do you plan to market your product — in which countries (for regulatory compliance)?

DDW'’s naturally derived color additives are standardized for strength, stabilized for safety, and validated for quality to
improve the allure of foods and beverages through visual appeal. DDW is also the exclusive global distributor for its
partner, colorMaker, which has developed natural blends to substitute for synthetic color additives, as follows:

Color Hue Synthetic (Certified) European Union colorMaker™
Color Additive (E.U.) Synonym Natural Blend Solution
FD&C Red 3 Erythrosine (under development)
Red
#2794 liquid (non-kosher)
2
FD&C Red 40 Allura Red 2 AC #1860 liquid (for pH 3 to 5)
#2725 powder
FD&C Yellow 5 Tartrazine 2 #1626 liquid
#1810 liquid
Yellow 068 p
#0681 powder
2
FD&C Yellow 6 S”rgreatnYe;'S(‘é‘{locvcg or #0383 liquid
9 #3855 powder
- #3947 liquid (for aqueous
Blue FD&C Blue 1 Brilliant Blue FCF food systems with a neutral pH)

! The study conducted by the researchers from Southampton University is published in The Lancet www.thelancet.com. For more information please also visit the FSA webpage

at www.food.gov.uk.

2 Mix A contained Sunset Yellow (E110), Tartrazine (E102), Carmoisine (E122), Ponceau 4R (E124), Sodium Benzoate (E211). Mix B consisted of Sunset Yellow (E110), Quinoline Yellow

(E104), Carmoisine (E122), Allura Red (E129), Sodium Benzoate (E211).

3To learn about the specific functionality of each, please visit www.naturalcolors.com/colorant.aspx.

4 Sodium Copper Chlorophyllin may be safely used for coloring citrus-based dry beverage mixes in an amount
not exceeding 0.2% in the dry mix.

5 Grape Color Extract may be safely used for coloring most non-beverage (food) applications.

© Grape Skin Extract may be safely used for coloring most beverages.
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