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Digestion and gut absorption of Bioactive Collagen Peptides (BCP®s) 

Introduction 

This paper supports the findings that Bioactive Collagen Peptides (BCP®s) are small 
specific polypeptides that can partially survive digestion and cross the gut barrier in 
their intact form, to ultimately stimulate the metabolism of target connective tissue cells. 

It was once believed that dietary proteins were completely digested into amino acids 
prior to their absorption, however today it is well-known that di- and tri-peptides are 
also well absorbed by the gut. 

Most recently, evidence has emerged to show that short polypeptides (chains of up to 
circa 50 amino acids), and even small proteins, can pass through the gut barrier intact 
and produce their specific biological functions in the body.  

GELITA has been advancing the science on BCP®s to explain how such a unique 
peptide chain structure sets these products apart from the broader class of food-
derived polypeptides and facilitates their transport across the gut wall.  

Such features that make BCP®s highly permeable are further detailed in this paper. 

Key points 

• Bioactive Collagen Peptides (BCP®s) are polypeptides of unique shape and amino
acid composition that are absorbed by the gut in intact form, to some extent.

• The rare single helical structure of BCP®s, formed by strings of frequent Proline–
Hydroxyproline–Glycine repeats, provides the favorable folding and stability that
seem to facilitate gut permeability.

• Bioactive Collagen Peptides (BCP®s) are remarkably rich in the amino acid Proline
(¼) and it is known that Proline and Glycine form rare “cis” peptide bonds, strong
bonds that are more resistant to being broken down by digestive enzymes.

• The true digestibility of Bioactive Collagen Peptides (BCP®s) is very high (98.4%).
Amino acids are important products of peptide digestion, as they are the vital
protein building blocks of new connective tissue. Approximately 10% of the BCP®s
stay intact during digestion (good bioavailability) and directly stimulate the
metabolism of target connective tissue cells.
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Bioactive Collagen Peptides (BCP®s) of unique composition and structure 

GELITA uses an enzymatic hydrolysis process to produce Bioactive Collagen 
Peptides (BCP®s) from the parent collagen protein. The process is like human 
digestion, however specific, so to consistently obtain the precise bioactive 
sequences.  

Although gut digestion can break down collagen into peptides, the digestion is 
random and does not always cleave the collagen protein into the desired active 
sequences (Feng and Betti, 2017; Guo et al., 2015; Liang et al., 2014). 

The BCP®s by GELITA include a range of specific polypeptides of optimal molecular 
weight distribution profiles, containing circa 20-50 amino acid residues, which 
corresponds to an average of 2 to 5 kDa in size  

How Bioactive Collagen Peptides (BCP®s) are absorbed by the gut 

A number of studies in-vivo tested the concept that small, but physiologically significant 
quantities of polypeptides, ranging in chain length from 3 to 51 amino acids, or even 
small proteins of nearly 200 amino acids, can be absorbed intact through the gut and 
produce biologic effects at the tissue level (Parmentier et al. 2014; Roberts et al., 
1999).  

Exactly how the Bioactive Collagen Peptides (BCP®s) pass through the gut wall intact 
is not completely elucidated, however paracellular transport seems to be the preferred 
route due to the narrower shape of the BCP®s (<14Å) (Figure 1). 

https://www.sciencedirect.com/science/article/pii/S0308814616320544
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.6854
https://www.sciencedirect.com/science/article/pii/S1756464614002527
https://jpharmsci.org/article/S0022-3549(15)30302-6/fulltext
https://www.karger.com/Article/Abstract/7679
https://www.karger.com/Article/Abstract/7679
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Figure 1. Paracellular transport of Bioactive Collagen Peptides (BCP®s) through the gut wall. The tight 
junctions, which are the areas in between the gut lining cells, form pores that normally allow the diffusion 
of small peptides (<600 Da). This also seems to be the preferred route for the absorption of BCP®s, due 
to their narrower shape (<14Å) and resistance to hydrolysis. Adapted from: Srivastava 2017 p.457; 
Miner-Williams et al. 2014; Wada and Lönnerdal 2014 and Lorkowski 2012.  

This may also be the case in situations when permeability is increased, such as during 
strenuous exercise (JanssenDuijghuijsen et al., 2016). Hence it might make sense to 
consume Bioactive Collagen Peptides (BCP®s), ideally before and during physical 
activity, when used in association with an exercise or a physical rehabilitation program. 

Specific characteristics support the intact absorption 
of Bioactive Collagen Peptides (BCP®s) 

When collagen is denatured to produce Bioactive Collagen Peptides (BCP®s), the 
single helix structure of the collagen type is maintained. This unique structure, formed 
by strings of frequent Proline-Hydroxyproline-Glycine repeats, is more extended and 
narrower than a normal alfa-helix, so that it provides the favourable folding and stability 

that seem to facilitate gut absorption. 

Proline is the only cyclic amino acid and it forms kinks in the 
collagen polypeptide chain that are difficult to accommodate in 
typical globular proteins. This gives the Bioactive Collagen 
Peptides (BCP®s) a functional “drill” shape that is also resistant 
to hydrolysis (Figure 2). 

https://books.google.co.uk/books/about/Peptide_based_Drug_Discovery.html?id=sbcpDwAAQBAJ&source=kp_cover&redir_esc=y
https://www.cambridge.org/core/journals/nutrition-research-reviews/article/are-intact-peptides-absorbed-from-the-healthy-gut-in-the-adult-human/2E7A4E29741BF1554C6611AD355DA2F7
https://www.sciencedirect.com/science/article/pii/S0955286313002374?via%3Dihub
https://www.ncbi.nlm.nih.gov/pubmed/22461953
https://physoc.onlinelibrary.wiley.com/doi/abs/10.14814/phy2.12994
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Figure 2. The polypeptide chain analogy: spring vs. drill. The 
rare single helix structure of the collagen type is maintained 
in the Bioactive Collagen Peptides (BCP®s). A peptide chain 
is often interpreted as a linear string of linked amino acids. 
However, each amino acid has a slightly different shape that 
influences the final structure of the polypeptide. The unique 
Proline-Hydroxyproline-Glycine repeats in collagen gives 
BCP®s a functional shape and resistance to hydrolysis, so 
that BCP®s do not encounter the same permeability issues as 
the broader class of nutritional polypeptides.  

 
 
 

 
Such unique characteristics differentiate Bioactive Collagen Peptides (BCP®s) from the 
broader class of polypeptides. Polypeptides that lack the correct folding have low and 
variable gut permeability, which is the case for most polypeptides occurring in normal 
alfa-helix shape, as well as beta-sheets and random coils. 
 
We observe that polypeptides that survive hydrolysis in the gut are usually those that 
are high in the amino acid Proline. Proline and Hydroxyproline (Hyp) represent ¼ of all 
the amino acids in collagen peptides, a remarkably high proportion not seen in any 
other protein source (Figure 3). 
 

 
 
Figure 3. Proline and Hydroxyproline (Hyp) represent 25% of all the amino acids in collagen peptides, 
a remarkably high proportion not seen in any other dietary or supplementary protein source. The content 
of Proline and Hydroxyproline in the most common dietary sources of protein will vary from an average 
of 4 to 5%, up to a maximum of 10%.  
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The importance of Proline in peptide activity has been best described by Tagliazucchi 
et al. (2016). In this study, the one thing in common observed for the peptides that 
resisted the action of digestive enzymes was the presence of one to four Proline 
residues in their sequence. In many cases, Proline was also at or near to the carboxylic 
end. The researchers also found that these Proline-rich peptides were more stable, 
capable of slowing down the action of peptidases present in the intestinal brush-border 
membrane and in the colonic cells, further protecting the peptides from hydrolysis.  
 
Proline is a key amino acid in the structure of peptides because it forms strong amino 
acid bonds that are resistant to the action of digestive enzymes.  
 
The structural rigidity and peptide bond stability of Bioactive Collagen Peptides 
(BCP®s) are explained by the fact that Proline and Glycine, in the frequent collagen 
motifs, form significantly more of the rare “cis” peptide bonds, which are stronger than 
the “trans” peptide bonds, most commonly found in other protein sources. This 
contributes to preserve the intact structure of BCP®s against denaturation during its 
fast passage through the gut (< ~1h).  
 
In contrast, amino acids such as histidine – present in collagen at only ~1% – form 
weak peptide bonds that are more easily broken down by digestion. Bioactive Collagen 
Peptides (BCP®s) are less inclined to be disrupted by enzymatic activity in the gut 
because they lack in these weak points of hyper-hydrolysis. 
 
 

 
 
 
In the pharmaceutical industry, for example, the new generation of “Cell-Penetrating 
Peptides” – called the ‘triple helical’ CPPs – are mimicking the native collagen folding 
in their structure for improved stability against enzymatic breakdown and for a safer 
and more efficient route for delivery of active substances across the intestinal barrier 
(Lundquist and Artursson 2016; Shinde et al. 2015).  
 
 
Optimal efficacy of Bioactive Collagen Peptides (BCP®s) 
 
It is well-known that minimal differences in the amino acid sequence and protein 
structure can have a major impact, not only to the absorption of the polypeptides, but 
also on the stimulatory efficacy to the target cells. 
 

https://www.sciencedirect.com/science/article/pii/S0958694616301716
https://www.sciencedirect.com/science/article/pii/S0958694616301716
https://www.sciencedirect.com/science/article/pii/S0169409X16302277
https://onlinelibrary.wiley.com/doi/pdf/10.1002/psc.2725
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This confirms the results of a series of preclinical trials performed by GELITA which 
have demonstrated that minimal differences in peptide molecular weight and structure 
ultimately have major effects on the efficacy of BCP®s (Figure 4). 
 
 

 
 

Figure 4. GELITA’s preclinical trials with human connective tissue cells (internal reports). 

 
 
Bioavailability 
 
Bioactive Collagen Peptides (BCP®s) have an excellent bioavailability, based on the 
following three properties: 
 

- Digestibility: BCP®s have a high true digestibility, estimated at 98.4% (Keith and Bell, 

1998). The amino acids are important products of peptide digestion, as they are the 

vital building blocks of new connective tissue proteins once the target cells have been 

directly stimulated by the bioactive peptide fractions. 

 

- Chemical integrity: approximately 10% of the BCP®s remain intact during digestion. 

This is a significant proportion, which contributes to efficient bioavailability, as the 

polypeptides enter the bloodstream to directly stimulate the connective tissue cell 

metabolism. 

 

- Food interactions: to the best of our knowledge, there are no negative dietary 

interactions that could interfere with the digestion, absorption and metabolism of 

BCP®s. Several human studies have demonstrated the efficacy of BCP®s, consumed 

as part of diverse composite meals or formulated products, with no detriment to the 

end-point benefits. 

 

https://academic.oup.com/jn/article-abstract/118/5/561/4737959?redirectedFrom=fulltext
https://academic.oup.com/jn/article-abstract/118/5/561/4737959?redirectedFrom=fulltext
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As such, intact Bioactive Collagen Peptides (BCP®s) stimulate the target cells to 
produce new collagen, whereas the digested parts deliver the necessary building 
materials. That means that virtually a very high proportion of the peptides and amino 
acids in the BCP® s are used by the body, confirming their excellent bioavailability. 
 
It was demonstrated that Bioactive Collagen Peptides (BCP®s) appear in the blood 
stream and have an affinity for the family of connective-tissue cells (Figure 5) (Oesser 
et al. 1999). 
 
 

 
 
Figure 5. Bioactive Collagen Peptides (BCP®s) appear in the blood stream and show higher 
accumulation in the target tissue, compared to the free amino acid Proline (animal model) (Oesser et al. 
1999). 
 

 
With regards to the mode of action of Bioactive Collagen Peptides (BCP®s), it is 
discussed that specific peptides can maximally stimulate the Integrin receptors that are 
present on the surface of connective tissue cells (Siebert et al., 2010). This seems part 
of the natural set of metabolic processes which allow the cells to maintain their 
extracellular matrix and thus maintain the physiological function of the connective 
tissue. 
 
 
Conclusion 
 
Collagen peptides are an exception to the rule of protein metabolism. The way they 
are digested, absorbed, and used by the body is a relatively new field of science and 
an area of great interest. New information is emerging every day to help us better 
understand the metabolism of food-derived peptides, especially of collagen peptides, 
for their unique characteristics. For this reason, this document is revised and updated 
yearly to include new information, so please always ensure that you hold the latest 
version.    
 
 
On behalf of GELITA, 

https://academic.oup.com/jn/article/129/10/1891/4721835?pagewanted=all
https://academic.oup.com/jn/article/129/10/1891/4721835?pagewanted=all
https://academic.oup.com/jn/article/129/10/1891/4721835?pagewanted=all
https://academic.oup.com/jn/article/129/10/1891/4721835?pagewanted=all
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4246064/
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Disclaimer: GELITA excludes any warranty and/or liability for any and all claims arising from or in relation with statements made 
regarding its ingredients, including but not limited to claims based on allegedly misleading advertising and/or a violation of 
applicable local statutes and regulations. The positioning as well as the packaging, labelling and advertising of the client’s products 
with GELITA’s ingredients falls solely within the responsibility of the client, who must rely solely on the scientific studies to create 
their claims. The statements in this document have not been evaluated by the Food and Drug Administration nor by any local 
regulatory bodies, and the product(s) discussed herein is (are) not intended to diagnose, treat, cure or prevent any disease. The 
information contained herein is for business and informational purposes only. Although the information provided is, to the best of 
our knowledge, truthful and accurate, GELITA does not guarantee its accuracy. Companies desiring to incorporate any structure/ 
function claim in product labelling or advertising must consult with appropriate legal counsel to ensure any such claim is lawful 
and substantiated for the specific product and the desired market. GELITA assumes no responsibility for buyer’s product claims. 

 


