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Abstract 
 

The global appetite for sustainable, high-quality protein continues to surge, yet much of the industry remains 
anchored in outdated legume-based methods, such as those centered on pea (Pisum sativum) protein, which—
while once pioneering—now face limitations in purity, nutritional completeness, and functionality (Lu et al., 
2020; Shanthakumar, 2022).  Food scientists, informed by FDA guidelines and USDA research, define a true plant 
protein isolate as achieving at least 90% protein purity on a dry basis with minimal non-protein components, in 
stark contrast to concentrates that typically range from 50–80% and can never qualify as true isolates without a 
radically different process (Gorissen et al., 2018).  Pea protein, for instance, boasts a robust but incomplete 
essential amino acid (EAA) profile, with high lysine (7.7% of protein, often surpassing soy or wheat), moderate 
leucine (7.5%), good phenylalanine (5.2%), solid valine (4.9%), balanced isoleucine (4.4%), adequate threonine 
(3.9%) and histidine (2.9%) - per WHO standards, but limited by low methionine (1.2%) and tryptophan (1.1%), 
totaling ~23.6% EAAs and requiring blending for wholeness.  Moreover, standard extraction methods like alkaline 
solubilization can cause partial denaturation, unfolding proteins and potentially reducing solubility, 
emulsification, and bioavailability without altering the amino acid sequence (Dhaliwal, 2021; Harasym, 2025). 
This paper contrasts these legacy approaches with the next-generation true plant protein isolates from 
Community BioRefinery (CBR), whose patented, gentle, non-denaturing aqueous mechanical process.  Using 
only cold water to achieve >90% purity while preserving intact, undenatured proteins with little or no spoilage 
risk.  Drawing from diverse feedstocks enables strategic multi-plant blending for a complete EAA profile, 
delivering the ideal “Perfect Plant Protein Isolate” as a whole food with superior digestibility (~80-90% 
PDCAAS/DIAAS, often elevated to near 1.0 through optimization), functionality, and sustainability in a zero-waste 
model (Community BioRefinery; Ratanapariyanuch, 2012).  Validated by independent third-party engineering 
reviews confirming its efficacy, product claims, and scalability—alongside financial models projecting $30M+ 
annual net revenues for a nominal facility, as corroborated by USDA ASPEN Feasibility Study analysis, CBR's 
innovations not only surpass single-source limitations but also align with industry visions like the Food Protein 
Summit’s mission “to advance food protein production and support a more accessible, sustainable food system 
by bringing together experts in nutrition, science, and technology” through collaboration, fresh ideas, and 
resilient solutions (Food Protein Summit, 2026). 
 

Introduction: What Makes a True Isolate Different from a Concentrate? 
 

Experts in food science, along with FDA reviews and USDA-backed work, separate concentrates from true isolates 
mainly by how pure and refined they are (Gorissen et al., 2018): 



* Protein concentrates run 50–80% protein (most commercial ones sit around 70–80%), keeping 
noticeable amounts of carbs, fiber, fats, and other compounds organic to their source. 

* True protein isolates reach 90% or higher by stripping away nearly all non-protein material (without 
denaturing), giving better digestibility and wider uses. 
 

Because concentrate production is intentionally less aggressive, it can’t get to 90% purity without turning into a 
full isolate process (Asen, 2023).  That high purity is what lets true isolates excel in clean-label products while 
cutting extra calories and anti-nutritional factors.  Sadly, many products labeled “isolate” today only manage 80–
85% and fall short of the stricter standard (Shanthakumar, 2022). 
 

What truly elevates a modern true isolate—like the one from Community BioRefinery—is that it remains 
undenatured: the protein structure stays intact and native, without any damage from heat, harsh chemicals, or 
enzymes (USDA, Community BioRefinery).  This gentle handling preserves functionality (better emulsification, 
gelation, and solubility), taste neutrality, and bioavailability, while avoiding any risk of spoilage or degradation 
that can occur in more aggressive processing (Harasym, 2025). In short, CBR’s isolate isn’t just purer—it’s 
structurally whole and stable, delivering protein as close to its natural state as possible.                                                       
NOTE: CBR ran tests on its protein isolates, to include using an off-the-shelf commercial cookie mix, added CPI (corn protein 
isolate) to the mix and baked the batch of cookies.  These cookies remained fresh for over 8 months – uncovered – without 
degradation of freshness or taste.  CBR attributes these results to the antioxidant properties of the protein isolate. (CBR) 
 

Peas and other legumes have long dominated plant-protein conversations, but that single-source, moderate-
purity model is starting to look dated (Lu et al., 2020). The real path forward is flexible biorefineries that 
thoughtfully pick and blend from many plants to produce the ideal “Perfect Plant Protein Isolate.” Community 
BioRefinery (CBR) has made that vision real (CBR).         
NOTE:  CBR attributes its protein isolates characteristics to the method of recovery and isolation used, i.e., no heat or 
chemicals used.  Damage is caused when heat/chemicals break the integrity of the protein molecule, enabling the rotting 
process to commence – thereafter requiring addition of masking agents to offset the putrid odor and flavor of the protein. 
 

The Older Approach: Pea Protein Concentrate 
 

Pea protein concentrate—produced from yellow split peas (Pisum sativum) with straightforward dry or wet 
fractionation—was a solid early win for plant proteins (Dhaliwal, 2021).  Its decent sustainability, low allergen 
profile, and strong lysine content helped it find a home in supplements and meat alternatives (Shanthakumar, 
2022).  Today, though, these methods feel more like a historical footnote, held back by modest purity and leftover 
non-protein parts (Asen, 2023). 
 

Typical Purity 
Commercial pea concentrates usually deliver 50–80% protein by dry weight, with most landing in the 70–80% 
range (Gorissen et al., 2018).  The rest is starch, fibers, fats, minerals, and small amounts of compounds like 
phytic acid and trypsin inhibitors that can add calories and slightly reduce uptake (Lu et al., 2020). 
 

Why It’s Starting to Feel Outdated 
Traditional pea fractionation focuses on keeping costs down and processes simple, deliberately leaving some of 
the original plant material in place (Harasym, 2025).  That choice keeps purity well under 90%, often bringing 
off-flavors, inconsistent solubility, and an incomplete amino-acid lineup (peas are especially low in methionine) 
(David, 2025).  At its core, pea concentrate can never qualify as a true isolate because its process just won’t allow 
that level of purity (Asen, 2023).  As people and companies ask for cleaner, more versatile, and fully balanced 
proteins, single-legume concentrates are looking more like a stepping stone than the end goal (Shanthakumar, 
2022). 
 
 



The Next Chapter: Community BioRefinery’s Perfect Plant Protein Isolate 
 

Community BioRefinery (CBR) is reshaping the field with a proprietary aqueous mechanical biorefinery process 
co-patented with the USDA (Community BioRefinery). What truly sets CBR apart is its smart feedstock 
selection—prioritizing flexibility, local sourcing, and total resource use (Ratanapariyanuch, 2012).  The gentle, 
non-denaturing method uses only cold water and mechanical force (no heat, chemicals, or enzymes) and can 
handle almost any above-ground plant, breaking it down to micron-sized particles while leaving every 
component intact (Community BioRefinery). 
 

CBR pulls feedstocks from within a 25–50-mile radius of each facility to slash transport fuel consumption and 
emissions and support nearby farmers (Community BioRefinery).  Choices are guided by nutrition, economics, 
and zero-waste goals: high-protein or high-oil crops go toward premium food products, while residues become 
fibers, sugars, biofuels, and bioplastics (Ratanapariyanuch, 2012).  Common sources include corn (including the 
exclusive USDA non-GMO corn hybrid, rich in oleic acids and branched-chain amino acids), soy, rice, barley, hemp 
seeds and stalks, sugar beet pulp, tomato seeds, grape and citrus pomace, corn stover, sweet cane sorghum, and 
even dairy whey waste (Community BioRefinery). 
 

This broad palette lets CBR blend precisely to fix the weaknesses of any single plant—for instance, making up for 
pea’s low methionine—and create tailored, complete essential amino-acid profiles (Gorissen et al., 2018). Pea 
protein is essentially "one dimensional," locked into its single-source limitations, while CBR's pure protein 
isolates are multi-dimensional, allowing isolates from different plants to be blended to maximize nutritional 
yield—and, crucially, they are actually true isolates (Community BioRefinery).  CBR can certainly make excellent 
true protein isolates from yellow split peas when it makes sense, but the real power is in moving past legume 
reliance toward optimized multi-plant blends (Community BioRefinery).  The result is the “Perfect Plant Protein 
Isolate”: reliably ≥90% pure, native and non-denatured, neutral in taste and smell, and highly bioactive 
(Community BioRefinery). 
 

* Purity and Composition Traditional pea concentrates stay at 50–80% and carry residues that can slow 
absorption (Asen, 2023).  CBR isolates regularly top 90–95%, delivering clean, complete nutrition through careful 
feedstock choices and blending—including unique advantages from proprietary USDA hybrid corn (Community 
BioRefinery). 
 

* Processing and Sustainability Old single-crop methods leave waste and anti-nutritional leftovers (Lu et al., 
2020).  CBR’s zero-waste system, running on diverse local plants, pulls intact proteins first and turns everything 
else into valuable co-products—setting a high bar for efficiency, sustainability, and environmental care 
(Ratanapariyanuch, 2012). 
 

* Nutritional and Functional Properties Legacy concentrates bring fiber but often struggle with digestibility and 
flavor (Dhaliwal, 2021). CBR’s multi-source, non-denatured isolates shine in bioavailability, emulsification, gel 
strength, muscle support, neutral sensory profile, and preserved bioactive peptides—living up to the “perfect” 
portion of its name (Community BioRefinery). 
 

* Market and Applications Commodity concentrates meet basic demand (Shanthakumar, 2022). CBR’s premium 
isolates target high-value areas: nutraceuticals, clinical nutrition, advanced functional foods, and integrated 
biofuel streams—building strong economics from versatile, top-tier performance (Community BioRefinery). 
 

Why CBR Feels Like the Future: Views from Regulators and Experts 
 

CBR’s isolates clearly meet the ≥90% true-isolate standard with a gentle, multi-feedstock approach—something 
traditional single-legume concentrates can never achieve (Gorissen et al., 2018).  This puts them in good standing 
with FDA GRAS reviews and delivers maximum real-world nutrition (Asen, 2023). 



USDA co-patenting and exclusive non-GMO hybrid-corn access highlight CBR’s leadership in creating sustainable, 
complete-protein isolates while linking food and energy production for wider bioeconomy benefits (Community 
BioRefinery). 
 

Food scientists point to strong yields (often above 64%), kept-native functionality, clean taste, and bioactive 
richness—benefits that come directly from leaving pea-centric thinking behind for flexible, optimized feedstock 
strategies (Harasym, 2025).  All of this fits perfectly with the Food Protein Summit’s push to speed up innovation, 
encourage teamwork, and develop practical, scalable answers for tomorrow’s protein challenges (Food Protein 
Summit, 2026).   
NOTE:  Community BioRefineries, in partnership with the USDA, have found much higher yields (over 90%) for increased 
functionality, shelf stability, plus no odor or taste. 
 

Conclusion 
 

Pea protein concentrate played an important role in getting us here, but its sub-90% purity, incomplete amino-
acid profile, and functional constraints—plus permanent ineligibility for true isolate status—place it firmly in the 
past (David, 2025).  Community BioRefinery is writing the next chapter by thoughtfully selecting from a wide 
range of renewable plants, using a patented non-denaturing aqueous mechanical process, and blending for 
optimal nutrition, all inside a zero-waste, locally rooted framework (Community BioRefinery).  The outcome is 
the “Perfect Plant Protein Isolate”: ≥90% pure, structurally intact and undenatured (avoiding any spoilage risk), 
nutritionally complete (enhanced by exclusive USDA hybrid corn), and responsibly produced (Ratanapariyanuch, 
2012).  With solid backing from FDA alignment, USDA partnership, and enthusiastic food-science support, CBR 
is raising the bar for purity, performance, and sustainability—giving us exactly the innovative, accessible plant 
proteins our world needs (Food Protein Summit, 2026). 
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