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FOOD SAFETY 
IS 

CRITICAL

RECALLS ARE ON 
THE RISE AND IN 
THE NEWS MORE 

THAN EVER



Adulterated Natural Food Color

Case #1

A novel blue corn color was marketed to food and beverage 
companies as the solution for bright blues and greens in low 
pH.

A major beverage brand in the U.S. was preparing to launch 
the blue corn color in one of their products.

They ran standard analysis testing to confirm the safety and 
authenticity of this breakthrough color. 
The company’s standard analysis testing confirmed it was 
not adulterated with FD&C Blue 1.

Still uncertain about this innovative natural blue, the 
beverage manufacturer’s sent the color to Sensient for 
deeper methods in testing protocol.

Sensient’s robust testing indicated the presence of the 
Industrial blue dye of the copper phthalocyanine class, 
commonly used for paper and fabric dying.



Heavy Metals in Natural Food Color

Case #2

Turmeric spice containing toxic heavy lead content were 
imported into the U.S.

Lead is notoriously common in low-quality turmeric 
powders,  because a large amount of turmeric is grown in 
soil with a high-lead content in or around India and China.

Six brands were forced by the U.S. FDA to issue “voluntary” 
recalls of products containing turmeric.

Additionally, there are instances where chromium lead, 
more commonly known as paint pigments, has been 
identified in turmeric material. 



Pesticides in Natural Food Color

Case #3

Sensient has been doing pesticide analysis for several 
years, and historically, 75% of the tested Paprika batches 
fail due to the presence of pesticides. 

In the last three years, failure rate has risen to 90% due to 
the increased number of pesticides added to the internal 
screening process.

More often than not, pesticides carry over from 
neighboring crop sprays. 

In today’s environment with zealous advocacy groups, the 
risks associated with pesticides are becoming increasingly 
higher.



1 in 4 Food Products FAILED testing based on one 
of these parameters



58% of Leading Food Manufacturers Issued at least One Recall in the Last Five 
Years. 

14% of those recalls reported an estimated financial impact of +$50 
million. 

According to a 2011 Grocery Manufacturers 
Association Study……..



According to Nielsen:
➢ Artificial food color is the third most avoided 

ingredient
➢ 61% of all consumers say they try to avoid them
➢ In Latin America, artificial colors are the second 

most avoided
➢ 56% of Latin American consumers try to avoid 

artificial colors

Plant-based ingredients like natural colors inherently 
add a layer of complexity to food safety controls and 
are more susceptible to micro activity and pesticides.

Consumers 
Around the 
World Are 
Demanding 
Natural Color

Source: Nielsen Global Health & Ingredient Sentiment Survey 2016



Process
FD&C Yellow 6

Azo reaction of Schaffer salt 
and sulfanilic acid

Fruit Juice
Expression of juice from fresh 
fruit or water infusion of the 

dried fruit 
Total color 87% min
Sum of volatile matter (at 135 deg. C) and chlorides and sulfates (calculated as sodium salts) 13% maximum
Water insoluble matter 0.2% max
Unreacted Intermediates
Sodium salt of 4-aminobenzenesulfonic acid 0.2% max
Sodium salt of 6-hydroxy-2-naphthalenesulfonic acid 0.3% max
Disodium salt of 6,6'-oxybis[2-naphthalenesulfonic acid] 1% max
Disodium salt of 4,4'-(1-triazene-1,3-diyl)bis[benzenesulfonic acid] 0.1% max
Subdyes
Sum of the sodium salt of 6-hydroxy-5-(phenylazo)-2-naphthalenesulfonic acid and the sodium salt 
of 4-[(2-hydroxy-1-naphthalenyl)azo]benzenesulfonic acid 1% max
Sum of the trisodium salt of 3-hydroxy-4-[(4-sulfophenyl)azo]-2,7-naphthalenedisulfonic acid and 
other higher sulfonated subsidiaries 5% max
Potentially carcinogenic compounds
4-Aminoazobenzene 50 ppb
4-Aminobiphenyl 15 ppb
Aniline 250 ppb
Azobenzene 200 ppb
Benzidine 1 ppb
1,3-Diphenyltriazene 40 ppb
1-(Phenylazo)-2-naphthalenol 10 ppb
Heavy Metals
Lead (as Pb) 2 ppm
Arsenic (as As) 3 ppm
Mercury (as Hg) 1 ppm
Cadmium (as Cd) 1 ppm

Little FDA 
Oversight

The FDA Does Not Have Clear Specifications for 
Colors from Natural Sources



There is a dire need for 

STANDARDS
around natural colors



What to 
do?

Dr. James E. Simon’s 
Standards for Natural Colors

Distinguished Professor of 
Plant Biology

Rutgers University



Dr. James Simon and Expert Committee’s Summary of Key 
Recommendations for Establishing Standards 



Sensient created a comprehensive food 
safety program for colors from plant 
sources that combines stringent quality 
testing, comprehensive vendor 
certification, full raw material traceability, 
and best manufacturing practices to 
ensure that colors from natural sources 
meet all required quality, safety and 
authenticity requirements. 

The program was based on the 
recommendations included in the expert 
committee whitepaper by Simon et al.

SENSIENT’S

RESPONSE



COMPLETE VENDOR CERTIFICATION 
Natural Color Safety and Testing Program

Hazard Analysis 
on All New 

Suppliers and 
Raw Materials

Required 
Certification 

of All 
Vendors

Established 
Rating 

System for 
Raw 

Materials



Submitted
Tariff/Duty 

Classification # 

Manufacturer 
Name and Site 

Address

Required 
Documentation 
of All Regulatory 

Statements

Mandatory 
Certificate of 

Analysis 

FULL RAW MATERIAL TRACEABILITY 
Natural Color Safety and Testing Program



ROBUST TESTING PROTOCOL 
Natural Color Safety and Testing Program

HEAVY 
METALS

MICROBIOLOGICAL PESTICIDES ADULTERATION UNAUTHORIZED 
SOLVENTS



Natural Color sources carry risk for microbial 
contamination.

Sensient tests for the following contamination 
possibilities:

• Spoilage Organisms
• Indicator Organisms
• Pathogens
• Mycotoxins—Mold Species
• Microsystins—Bacterial Toxin

Every batch received is tested.

Microbiological
Contamination



Mercury Arsenic Lead Cadmium Total Heavy Metals

FDA 21CFR <1 ppm <3 ppm <10 ppm

HC (Canada) <3 ppm <10 ppm <40 ppm

EC 231/2012 <1 ppm <3 ppm <2 ppm <1 ppm <40 ppm

JECFA <1 ppm <2 ppm <40 ppm

JFSA (Japan) <2 ppm <2 ppm <20 ppm

GB (China) <1 ppm <1 ppm <10 ppm <20 ppm

Heavy Metals 



Botanical color sources carry pesticide risk.

Pesticide residues can be concentrated during the 
extraction process to much higher levels than might be 
present in food crops.

Sensient complies with all EPA, CODEX, and EU pesticide 
residue regulations

Every batch received is tested for over 300 different 
types of pesticides

PESTICIDE
RESIDUES



Solvents come from extraction techniques

Each botanical has its individual list of approved 
solvents with a determined residual amount limit. 

Sensient tests for the entire USP 467 list of 51 
residual solvents.

The most common fail occurs from a high 
detection of ethanol.

UNAUTHORIZED SOLVENTS 



With any color, there’s risk of adulterated content. 

Sensient tests every batch for additives and dyes, including 
the following:

• Illegal Dyes: testing color product against 21 illegal 
dyes, such as Sudan and Para Red  

• HPLC Screens: testing for unknown chemical 
additives 

• IR Screens: additional test method screening for 
unknown chemicals

• Nut/Tree Nut: There have been instances where 
ground nuts were added to colors to increase 
weight, so we run test to identify any presences of 
nut content

ADULTERATION



ARE YOU TESTING FOR: PESTICIDES? 
HEAVY METALS? MICROBIOLOGICAL 
ISSUES? ADULTERANTS?



Leading brands can rely on our 
Certasure™ promise 

to protect their most valuable 
asset. Every single day.

Ensure your Natural Color 
is 

SAFE and AUTHENTIC.

THE STANDARD

NATURALS

Certasure™ in Action


