
1Richardson Centre for Food Technology and Research, 
Department of Food and Human Nutritional Sciences, University of Manitoba, Winnipeg, MB, Canada

2EKSci LLC, St. Louis, MO, United States

Erin Goldberg1*, Adam Franczyk1, Amanda G. A. Sá1, Mingyan Jing1, Shusheng Zhao1, Elaine Krul2, James D. House1

*Erin.Goldberg@umanitoba.ca – Research Associate

ØRodent bioassays required to establish protein content claims in North America 
impede protein food innovation and conflict with public opposition to animal testing, 
hindering novel protein food development.

ØFinding alternative methods for assessing protein quality without animals is 
challenging, especially for protein ingredient suppliers and those seeking Vegan 
Certification

Ø It is crucial to establish a scientifically valid, and ethically sound approach to assess 
protein quality, particularly in the North American context

Ø In vitro methods were positioned at the FAO/WHO 1991 meeting1, but never validated
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üProtein digestibility-corrected amino acid score (PDCAAS)¹

In vitro methods for Protein quality evaluation: 

üpH-drop & pH-stat methods estimate TFPD% in the 
calculation of PDCAAS, the currently approved method for
verifying protein content claims

ØRecruit a total of 8 laboratories 
(4 in Canada, and 4 in the United 
States)

ØAssess interlaboratory performance 
of both methods

ØEstablish the methods’ equivalence to 
established in vivo assays

To validate two static in vitro methods – the pH-stat 
and the pH-drop –for determining TFPD%
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T = 37 ºC
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INTRODUCTION OBJECTIVES
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METHODOLOGY

ØPromote innovation in the development of high-
quality foods through protein content claims and
address public concerns surrounding animal research

ØEnable a cost-effective solution to determine protein
digestibility within the North American context

Validating An In Vitro Method for 
True Fecal Protein Digestibility Assessment: 

A Collaborative Study Protocol
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Current in vivo method for Protein quality evaluation: 

Plant-based Animal-based

Casein, high nitrogen
Skim milk powder
Egg white powder

Isolates: Soy & pea protein
Flours: Soy, rice, & wheat

Pulses: Pinto bean (raw & cooked), 
Yellow pea & green lentil flour (raw)

Ø Results will be evaluated by AOCS to determine whether the 
interlaboratory performance of the methods meet the criteria for 
approval as Official Methods

Ø Results will be published in an appropriate peer-reviewed journal
Ø  The final AOCS approved method and data will be shared with the    

  FDA and Health Canada for consideration as methods that can be   
  used for calculating PDCAAS for use in protein content claims

Ø8 labs with demonstrated experience with the pH-drop 
and pH-stat methods were recruited

ØThrough an iterative process, Official Methods were 
adapted and approved by AOCS

ØThese methods, along with customized training videos 
were provided to participating laboratories 

pH-stat2-3

pH-drop4

IVPD = 74.51 + (22.51 × ∆pH)

IVPD = 76.14 + (47.77 × ∑ mL 0.1 N NaOH)

ØProvide evidence of alternative in vitro methods to
assess protein digestibility for protein content claims
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PRE-TRIAL 
TESTING

Ø  12 protein samples were selected based upon availability of  
 published data from ileal amino acid digestibility studies

Ø  All samples were randomly coded, and provided in triplicate to all 
 participating laboratories

STRENGTHS & LIMITATIONS
ØThere are other more evolved methods for testing
protein digestibility (ie. INFOGEST)

ØHowever, the advantage of the pH-drop and pH-stat
methods is that they are rapid, inexpensive, and can be
performed in any laboratory with standard equipment

ØTo ensure consistency and accuracy, two pre-trial samples 
were provided to participants for testing

ØResults from all labs will be analyzed prior to approval to 
proceed with full testing

ØEach participant will receive a report of laboratory results, 
together with statistical analysis and outlier identification. 

Ø If large deviations from mean values are observed from a lab, 
the cause will be investigated and remediated

Scan QR Code to view our IAFNS funded Study with the 
Center for Open Science (COS)


