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• Beyond Meat Class Action Lawsuit.

• How to spot errors in protein labeling and claims.

• Why protein labeling is difficult for food 

manufacturers.

• Development of a new, in vitro enzyme digestion 

method for regulatory compliance.

• Standardization and distribution for regulatory 

approval.

Overview
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Beyond Meat Protein Content Class Action
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Feb. 2, 2023, 11:18 AM CST
By Rob Wile

https://www.nbcnews.com/author/rob-wile-ncpn1293609


Issues with Beyond Meat Protein Labeling
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• Labeled as 20g/serving vs 19 g/serving 

found in Class Action.

• Labeled as 40% DV Protein vs 7% DV 

Protein found in Class Action.

Water, pea protein*, expeller-pressed canola oil, refined 
coconut oil, rice protein, natural flavors, dried yeast, cocoa 
butter, methylcellulose, contains 1% or less: potato starch, 
salt, potassium chloride, beet powder color, apple extract, 
pomegranate concentrate, sunflower lecithin, vinegar, 
lemon juice concentrate, vitamins and minerals (zinc sulfate, 
niacinamide [vitamin B3], pyridoxine hydrochloride [vitamin 
B6], cyanocobalamin [vitamin B12], calcium pantothenate).



Beyond Meat: 20 grams Crude Protein vs 19 grams
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• Crude protein is what is labeled for total protein 

(nitrogen x conversion factor).

• Beyond Meat is fortified with protein and is 

making a protein claim.  It must have 100% of 

the protein content claimed (20 g).*

*Class I nutrients are those added in fortified or fabricated foods. 
These nutrients are vitamins, minerals, protein, dietary fiber, or 
potassium. Class I nutrients must be present at 100% or more of 
the value declared on the label ; in other words, the nutrient 
content identified by the laboratory analysis must be at least 
equal to the label value. - 21 CFR 101.9(g)(3)



Beyond Meat: 40 % Daily Value vs 7%
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• The %DV is calculated based on quality protein 

content – not crude.

• Labeled as 40% DV Protein vs 7% DV Protein 

found in Class Action.

– Likely used crude protein instead of quality protein 

for calculation.

– 7% DV does not even meet a good source of protein.

20g crude protein/50g quality protein = 40%



U.S. Regulations for Protein Claims

• Protein claimed = Crude Protein 

– Nitrogen by Dumas combustion or Kjeldahl x [6.25 or Jones Factor]
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• Daily value (DV) of protein = 50 g Quality Protein/serving

– Quality Protein must be determined by PDCAAS method

• Protein Digestibility Corrected Amino Acid Score



U.S. Regulations for Protein Claims (cont.)
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• Labeling Protein Content outside of Nutrition Facts Label

– Consensus: Constitutes claim of good source of protein in consumer mind.

– Some manufacturers disagree.

• Good source of protein = 5 g Quality Protein/serving (10% DV)

– Requires %DV protein in Nutrition Facts Label



Identifying Mislabeled Protein Products (Oat)
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✓ Mostly oats –
PDCAAS typically 
<0.6

✓ Good Source of 
Protein Claim

✓ No %DV listed

✓ Likely less than 
5g Quality 
Protein.



Protein claims for Collagen Protein Sources

© 2019 WRSS Food & Nutrition Insights 10

✓ Collagen does not contain Tryptophan.

✓ PDCAAS Value = Zero.



Why are protein labeling errors so common?
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• Requirements are not well understood

• Manufacturers follow competitor labeling mistakes

• True compliance is:

− Expensive

− Time consuming

− Contrary to ethics of some manufacturers



Impact of Food Processing on Protein Digestibility
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Nosworthy, MG et al. (2018) Effect of 
Processing on the In Vitro and In Vivo 
Protein Quality of Beans (Phaseolus 
vulgaris and Vicia Faba). Nutrients 
(10) 671; doi:10.3390/nu10060671

True Protein Digestibility was 
analyzed via Two-Way ANOVA with 
Tukey’s post-hoc test. Means 
followed by different letters (small 
in the same pulse class and large in 
the same treatment) indicate a 
significant difference between 
samples (p < 0.05).



Elements of PDCAAS Protein Quality Method

• Amino Acid Analysis

– Acid hydrolysis for majority of amino acids.

– Performic acid oxidation for cysteine and methionine.

―Base hydrolysis for tryptophan.

• Determination of crude protein.

• Calculation of limiting AA relative to 1991 FAO Complete Protein.

• Determination of protein digestibility in rats.

PDCAAS Value = Limiting Amino Acid Value x Digestibility
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Rat PDCAAS Digestibility Method
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Drawbacks to Rat PDCAAS method

Method Use of animals for product  testing

Timing 2-3 month turnaround

Cost $5,000+ per sample

Sample size 1 to 1.5 kg

Nutritional analysis Full analysis of all nutrients ($1,200/sample)

Over-fortification — Processing effects on score unpredictable
— Significant over-use of expensive ingredients

~$6,200 USD Total Cost per sample 15© 2023 WRSS Food & Nutrition Insights

X

X

X

X

X



• Lower barriers to compliance.

– Cost

– Time

– Amount of sample

– Amount of testing

– Eliminate the use of animals

How can compliance with protein labeling 
regulations be improved?
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• Develop in vitro digestibility method with respect to above needs.



• Compensate for individual amino acid reactivity

Considerations for an enzymatic in vitro digestion 
method
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• Enzymes for digestion cannot interfere with measurement

• Model after enzyme digests for peptide 
mapping protocols

− Keep enzyme levels less than 2% of 
substrate/sample

− Avoid self-digestion of proteases
o Make-up enzymes just prior to digestion
o Maintain Trypsin and Chymotrypsin at pH 2 prior to digest



ASAP-Quality score digestion overview

37oC

Method Reference – US Pat No. 9,738,920, IN VITRO METHOD FOR ESTIMATING 
IN VIVO PROTEIN DIGESTIBILITY, Plank, DW. (2017)
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Amino Acids with Exceptional Ninhydrin Reactions 
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Lysine (~2X) Proline (~0.5X) Arginine (~1.2X) Histidine (~1.2X)



Correlation of ASAP-Digestibility Score to the
Rat Digestibility Score
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Correlation of ASAP-Quality Score to the 
Final Rat PDCAAS Value
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Method Updates:  Outlier Samples Resolved
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PDCAAS Method only validated with 
Post-column Derivatization Amino Acid Analysis
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Reference -

Post-column ninhydrin-derivatization

+ Label

Pre-column derivatization

https://www.shimadzu.com/an/hplc/support/lib/lctalk/53/53intro.html


Advantages of ASAP-Quality Score

Method Use of animals for 
product  testing

No Animals

Timing 2-3 month turnaround 15-days

Cost $5,000+ per sample $1,500 per sample

Sample size 1 to 1.5 kg 20 grams

Nutritional 
analysis

Full analysis of all
nutrients 
($1,200/sample)

Not Required

Over-fortification 
(Ingredient Waste)

— Processing effects 
on score 
unpredictable

— Significant over-use 
of expensive 
ingredients

Significantly reduced

Rat PDCAAS ASAP-Quality

✓

✓

✓

✓

✓

✓

$6,200

$1,500
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• Launch of improved equation

• AOAC collaborative study

– Recruit participating labs internationally from
• Academia
• Industry
• Governmental agencies

• AOAC First action status

• Citizen Petition to FDA

Next steps to advance FDA regulatory approval
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• Companies with animal testing bans.

• Companies who want to reduce class action risk at low cost.

• Companies who want to comply with the law using an ethical 
test for clean label.

Who is using the in-vitro test now?
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Summary

Protein Labeling Regulations –

• Currently in the US
― Low-levels of compliance by industry.
― Requires use of animal testing (considered unethical).
― High-expense and product development delays.
― Class action and regulatory risk.

• Potential solution
― In vitro PDCAAS alternative

• Low-cost
• Rapid
• High correlation to rat
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Thank you!



Appendix
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Reporting of Protein Quality Results
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Reporting of Protein Quality Results
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Reporting of Protein Quality Results
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