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Eurofins for unbiasis the 
global leader in biological 

testing with an unrivaled 
reputationed analysis

Our diverse laboratories 
navigate seamlessly through 
a dynamic and ever-changing 

global marketplace

200,000 reliable
analytical methods 

for characterizing the safety, identity, 
purity, composition, authenticity,

and origin of products 

55K+ EMPLOYEES 900+ LABORATORIES 50 COUNTRIES 450M+ TESTS ANNUALLY 
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Eurofins US Food Footprint
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Different terms in the US

• Functional foods - The existing regulatory 
framework for functional foods is the same basic 
framework that applies to foods in general. This means 
the ingredients used in functional foods, including the 
dietary ingredients, must either be used in accordance 
with a food additive regulation issued by FDA or must 
qualify as "generally recognized as safe" (GRAS). 

• Nutraceuticals - There is no “nutraceutical” 
defined by the US federal law. It often appears on 
product labels from foreign countries or the FDA website 
in the names of companies that have received warning 
letters for violating the FDA regulations. 

• Dietary ingredients - The Federal Food, 
Drug, and Cosmetic Act defines a dietary ingredient as 
a vitamin; mineral; amino acid; herb or other botanical; 
dietary substance for use by man to supplement the 
diet by increasing the total dietary intake; or a 
concentrate, metabolite, constituent, extract, or 
combination of the preceding substances. 

• Dietary supplements - Dietary supplements 
include dietary ingredients such as vitamins, minerals, 
herbs, amino acids, and enzymes. Dietary supplements 
are marketed in forms such as tablets, capsules, 
softgels, gelcaps, powders, and liquids. FDA regulates 
dietary supplements under a special category of food 

https://www.vectorstock.com/royalty-free-vector/cute-happy-funny-ginger-root-with-question-vector-31728216
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Code of Federal Regulations for Dietary Supplements

● The production of dietary supplement follows 21 CFR 111 cGMP regulation

● The labeling rules of dietary supplement follow 21 CFR 101 Food Labeling 
regulation
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Dietary Supplement Label Claims

●Dietary supplements are not intended to treat, diagnose, cure, 

or alleviate the effects of diseases. 

●US laws have strict requirements on what type of claims that 

can be used on dietary supplement labels. 

●There are three categories of food and dietary supplement 

claims that are defined by FDA regulations: 
oHealth claims
oStructure/function claims
oNutrient content claims
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Health Claims and Structure/Function Claims
● Health claims describe a relationship 

between a food substance or dietary 
supplement ingredient and reduced risk of a 
disease or health-related condition. A 
health claim requires FDA evaluation and 
authorization prior to its use. - 21 CFR 
101.14
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● Structure/function claims describe the role of a 
nutrient or dietary ingredient intended to affect 
the structure or function in humans or that 
characterize the documented mechanism by 
which a nutrient or dietary ingredient acts to 
maintain such structure or function. 
Structure/function claims do not require 
preapproval by FDA but they require to 
include a disclaimer. - 21 CFR 101.93



Nutrient Content Claims

Nutrient Content Claim characterizes the level of a 
nutrient in a dietary supplement and describes the 
level of a nutrient in the product, using terms such 
as:

●“free”, “high”, and “low” - 21 CFR 101.54(b), 101.60

●“high potency” - 21 CFR 101.54(f) 

●“antioxidant” - 21 CFR 101.54(g) 

A "Supplement Facts" panel is required if you make 
a nutrient content claim - 21 CFR 101.13(n)
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21 CFR 101 requirements for label statements

Five statements are required on 
the containers and packages of 
dietary supplements:
1. The statement of identity (name of the 

dietary supplement) - 21 CFR 101.3(a)

2. The net quantity of contents statement 
(amount of the dietary supplement) - 21 
CFR 101.105(a)

3. The nutrition labeling - 21 CFR 101.36

4. The ingredient list - 21 CFR 
101.4(a)(1)

5. The name and place of business of the 
manufacturer, packer, or distributor - 21 
CFR 101.5
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The nutrition label for a dietary supplement is 
called a "Supplement Facts" panel - 21 CFR 
101.36(b)(1)(i)



Quality Regulation of Dietary Supplements

● 21 CFR 111.70 asks to 

 (b) establish specifications for each component used in dietary supplement 
manufacture for their (1) identity, (2) purity, strength, composition, and (3) limits 
on contamination that may adulterate or may lead to adulteration of the finished 
batch of the dietary supplement. 

 (d) establish specifications for dietary supplement labels (label specifications)

● 21 CFR 111.73: You must determine whether the 111.70 specifications are met.

● 21 CFR 111.75: What must you do to determine whether specifications are met?
 (a)(1)(i) Conduct at least one appropriate test or examination to verify the identity of 

dietary ingredient
 (c) Verify that the finished batch of the dietary supplement meets product 

specifications via tests and examinations



Specification example

Turck_et_al-2017-EFSA_Journal

https://www.everforeverbio.com/tongkat-ali-extract/



ADULTERATION

●FDA definition of adulteration
 Under section 402(g)(1) of the Act [21 U.S.C. § 342(g)(1)], a dietary supplement shall be deemed 

to be adulterated if it has been prepared, packed, or held under conditions that do not meet 
cGMP regulations for dietary supplements. 

●Economically motivated adulteration (different than FDA adulteration)
 Substitute ingredients 
 Diluted ingredients
 Adding API for product enhancement (weight loss, sexual enhancement)

●Unintentional and accidental adulteration 
 Issues with cross contamination (allergens, pesticides)
 Microbiology
 GMO
 Active compounds degradation and interaction (vitamin B12 with dibasic calcium phosphate 

tableting agent; amino acid ingredient in gummy supplement)

●Your products are adulterated if they don’t meet your finished 
product, ingredient, or label specifications.

USP.org



ADULTERATION

●The top two 21 CFR 111 violations are specifications
and testing (more than 50%) for the last ten years.



Testing method development in industrial settings

●21 CFR Part 111 – Subpart E - 111.75 
(h)(1) “You must ensure that the tests and examinations that you use to 
determine whether the specifications are met are appropriate, scientifically 
valid methods.”

●21 CFR Part 111 – Subpart J - 111.320
(a) “You must verify that the laboratory examination and testing 
methodologies are appropriate for their intended use.”
(b) “You must identify and use an appropriate scientifically valid method 
for each established specification for which testing or examination is 
required to determine whether the specification is met”



Testing method development in industrial settings

● Full Method Validation
• Specificity
• System Suitability
• Linearity
• Accuracy
• Precision
• Quantification limit
• Detection limit
• Ruggedness
• Forced Degradation
• Sample and standard stability
• Multi-lab 

● Scientifically-Valid Method Verification
• Specificity
• System Suitability
• Linearity
• Accuracy
• Precision
• Quantification limit
• Detection limit
• Ruggedness
• Forced Degradation
• Sample and standard stability
• Multi-lab 



Naturally-derived, botanical dietary supplements are highly complex

Geography, 
growth stage, 

plant part 
differences

Processing & 
manufacturing 

differences

Lack of 
reference 

standards & 
validated 
methodsPhytochemical

s as 
interferences of 

each other 
during testing

Dosage form, 
matrix, 

encapsulation 
complications

Genetic 
diversity among 

different 
species

Botanical Supplement Testing

Active Pharmaceutical 
Ingredient (API) Testing

VS



What do you test?
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Identity

Strength/
Potency

Composition

Purity

Contaminants



Identity
● Is your green tea extract ingredient a green tea extract? 

● The identity tests may include:
 Organoleptic (color, taste, odor): sensory method
 Appearance:  visual inspections, macroscopic, microscopic
 Physical: Melting-point, Density
 Chemical: Wet Chemistry (Titrimetric, colorimetric, 

precipitation); Spectroscopy (UV/VIS, FL, FTIR, NMR); Thin 
Layer Chromatography (TLC or HPTLC); Liquid 
Chromatography (HPLC, UPLC); Gas Chromatography (GC); 
Mass Spec (LC-MS/MS, GC-MS/MS, HRMS, MALTI-TOF, 
DART-MS, AMS); 

 Molecular: DNA barcoding, next-generation sequencing 
(NGS)

 Microbiological: Agar media-based or turbudity microbiological 
methods

 Biological: Enzyme-Linked ImmunoSorbent Assay (ELISA)

runnersdailyvitamin.com

Multiple tests to determine 
Botanical Identification as an 
“orthogonal” approach



Identity - Botanical economically motivated 
adulteration
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Raspberry (Rubus idaeus) Maravilla Raspberry

HPLC to distinguish Maravilla Raspberry 
from common raspberry: Anthocyanin 
profile for Maravilla showing higher levels 
of cyanidin-3-glucosyl-rutinoside and 
cyaniding-3-rutinoside.

HPTLC to distinguish true cinnamon, 
Cinnamomum verum vs. other 
cinnamon: Client samples from lane 4-6 
showed the presence of the adulterant 
Cinnamomum cassia under the short 
wave UV light (254 nm).



Identity - Botanical economically motivated 
adulteration

Usp.org

Adulteration of Grape Seed Extract with Peanut Skin 
Extract tested by Thin Layer Chromatography

Mudge et.al. Food Anal. Methods, 2016



Photo ©2021 Steven Foster



Strength/Potency

● Strength/potency is the concentration of the ingredients. 
Each item should be listed on the label. When there are 
analytical methods available, you will be expected to use 
testing to verify your label. Occasionally, you can exempt 
testing requirement and justify the strength/potency level 
by input level.

www.esha.com/products/supplements-analysis-
labeling/us-supplement-label-formats/

https://irwinnaturals.com/



Strength/Potency - Rapid determination for stevia 
ingredients and products
● Rapid & Eco-friendly with 14 min 

separation time (compared to JECFA 
2017’s 80 min run time) and 11.9 
mL/run mobile phase use. 

● Robust on columns from 3 different 
manufactures.

● Cost effective and accurate – HPLC 
platform using authentic standards, 
not UPLC or Mass Spec.

● Excellent method specificity – peak 
resolution ≥ 1.5.

www.foodbusinessnews.net

www.just-drinks.com



Strength/Potency - AOAC Official Method Final Action 2020.05: 
Cocoa Flavanols and Procyanidins
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• Cocoa flavanol and procyanidin analysis 
in industry setting has always been 
challenging because of its chemical 
complexity.

• Eurofins contributed to the AOAC 
2020.05 final action official method
developed by MARS and has led to set 
up this method across multiple Eurofins 
labs in the US, Germany, and China.  

• Co-study director of the AOAC multi-lab 
study that involves 13 laboratories 
across the world.



Purity

●The portion of percentage of a dietary supplement that 
represents the intended product.
 Foreign or Unknown Materials
 Chromatographic Purity
 Microbiological Purity

www.consumerlab.com



Composition

●Physical tests of the material or product
 Powder – particle size 
 Tablets – weight variation, hardness, disintegration
 Capsule – weight variation, dissolution/rupture
 Liquids – pH, dissolved solids, viscosity, BRIX



Limit of contaminates

●The FDA sets permissible 
levels of various 
contaminants and these 
levels cannot be exceeded 
in the dietary supplement.
 Heavy Metals
 Pesticides
 Residual Solvents
 Mycotoxins
 Allergens
 Active Pharmaceutical 

Ingredients (API)

https://sellercentral.amazon.com/gp/help/external/55N3JF2WQS7RVNE



Other label claims

●Use of the Term “Organic”
●Use of the Term “Natural”
●Use of the Term “Healthy”
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● The FDA has considered the term 
"natural" to mean that nothing artificial 
or synthetic (including all color 
additives regardless of source) has 
been included in, or has been added 
to, a food that would not normally be 
expected to be in that food.

● Commercial dietary supplements 
containing turmeric ingredients were 
tested for synthetic curcumin 
adulteration. 

● Using only the carbon-14 Accelerator 
Mass Spectrometry method cannot 
determine which constituent(s) 
contain synthetic compound that was 
derived from petroleum-based 
materials, whereas using a method 
with an HPLC alone can only provide 
indirect evidence of curcuminoids’ 
natural origin

Test for “Natural” claim – Confirming botanical origin



●Only 4 out of the 14 samples 
analyzed supported authentic 
label claims. And a significant 
correlation between the 
percentage of curcumin-to-
curcuminoids and % biobased
carbon (Pearson’s r = -0.875, 
p = 0.000) indicated that 
synthetic curcumin was 
greatly attributed to 
determined synthetic 
ingredients.

Test for “Natural” claim – Confirming botanical origin



Take home messages

●Dietary supplement is regulated in a special category of Food 
and follows the food labeling rules 

●Specification violation is the top reason for dietary supplement 
adulteration. And testing is necessary to verify the 
specifications. 

●It is important to use scientifically-valid analytical methods to 
test the identity, strength, purity, composition, and contaminants 
of dietary supplements
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Thank You!
For Q&A, please contact me at hongyou@eurofinsus.com


