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PEPTIDE POWER

¢
C A comprehensive exploration of collagen peptides, offering insights
into their biological significance, new breakthroughs in physiological
functionality, and potential applications for promoting wellness.
Nitta Gelatin leverages over 100 years of expertise in collagen
ingredient technologies and a growing body of published human
clinical trials substantiating collagen peptides’ emerging roles in
addressing broader health issues. O
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COLLAGEN BOOM = O
COLLAGEN CONFUSION? Q
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MORE THAN A SIMPLE SOURCE OF AMINO ACIDS

Collagen, the most abundant protein in the human body, plays a fundamental role in maintaining
the integrity of our skin, joints, bones, and connective tissues. However, as we age, our body's
natural collagen production declines, giving rise to various health concerns. In response, the market
for collagen peptide supplements has surged, promising to rejuvenate and fortify our bodies from
within. And while the mantra of “eat collagen, build collagen,” may have a ring to it, research
indicates this is a major oversimplification of the complex mechanisms of action in play. Recent
scientific discoveries suggest the consumption of collagen peptides yield biological benefits past
simply providing the necessary amino acids required to biosynthesize new collagen, and act as cell
signaling molecules in a wide array of physiological processes associated with dermal repair [1,2,3]
joint support [4,5,6] bone formation [7,8,9] and blood sugar metabolism [10,71].
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NATIVE COLLAGEN VS. COLLAGEN
PEPTIDES - WHAT'S THE DIFFERENCE?

Collagen peptides are a specialized form of collagen sourced from native collagen proteins
found abundantly in the connective tissues of animals. Unlike the native collagen, which
forms long, fibrous structures, collagen peptides are broken down, or “hydrolyzed,” into
smaller, more easily absorbed fragments. Accordingly, collagen peptides may also be called
hydrolyzed collagen, hydrolyzed gelatin, collagen hydrolysate, or gelatin hydrolysate.

The production of collagen peptides from native collagen involves the addition of heat and
enzymes along with a pH adjustment (acid or base). The result is a collection of short amino
acid chains in the form of di-, tri-, or oligopeptides, which are non-gelling, readily soluble in
water, and highly bioavailable. A dipeptide is simply a linkage of two amino acids by a peptide
bond. While a tripeptide is made up of three amino acids linked together, and oligopeptides
contain more than three bound amino acids. The ability to tightly control the “peptide
profile,” or levels of specific di- or tri-peptides within a collagen peptide ingredient, is a direct
function of the production process developed by the ingredient manufacturer, and not

necessarily dictated by raw material source.
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WHAT ABOUT VEGAN O
COLLAGEN PEPTIDES?

O

Currently, commercially available collagen peptides can only be sourced from animal-derived
collagen-rich raw materials, including those from bovine hide, bovine bone, porcine skin,
eggshell membrane, chicken cartilage, or fish skin and scales. These high quality, food-grade
proteins are valorized through the conversion of potentially discarded materials from the meat
or seafood industries into value-added nutraceutical ingredients. Through meticulous
processing and purification, collagen peptides are transformed into a versatile, soluble powder
that can be easily incorporated into dietary supplements, beverages, or functional foods, making

them accessible for consumption to support various aspects of human health.

Ingredients currently marketing themselves
as “vegan collagen” are not derived from
native collagen. These products are
generally either “collagen boosters” or plant-
derived amino acid blends. Collagen
boosters contain no collagen protein and
instead offer vitamins, minerals, or
botanicals which may be linked to collagen
preproduction within the body. While plant-
based amino acid blends may look similar to
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traditional collagen peptides from a simple
amino acid profile standpoint, they ignore
the importance of specific di-, tri-, or
oligopeptides within the product.

Alternatively, vegan collagen peptides may
be produced using precision fermentation
techniques to program microorganisms to

produce proteins which are biologically
similar to animal-derived collagen peptides.
The commercial viability and physiological
efficacy of these ingredients, as well as
those produced from animal-cell culture, are

yet to be determined.
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THE POWER OF COLLAGEN-DERIVED
DIPEPTIDES “PO” AND “"0OG”
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Studied for two decades, collagen-derived dipeptides PO and OG have been found to elicit unique
physiological effects within the body related to skin [12], bone [13], and joint [74] health. Following
ingestion of collagen peptides, these compounds were identified at high levels within the human
bloodstream [15] and maintained in circulation for extended periods of time compared to the
other hydroxyproline-containing di- and tripeptides measured [76]. The unique findings of in
vitro, in vivo, and absorption trials led Nitta Gelatin’s clinical research team to initiate the first
randomized, double blind, placebo-controlled human trials exploring the potential of high PO + OG
collagen peptide supplementation in 2012.

Over a decade of human clinical trials, Nitta's collagen peptide ingredients with concentrated
levels of PO + OG (>3000 ppm) have been found to elicit greater skin and joint benefits when
compared to standard collagen peptides (<100 ppm) in head-to-head human clinical trials.
Specifically, collagen peptides with concentrated PO + OG levels were found to outperform both
standard collagen peptides and placebo when evaluating benefits for dermal moisture, elasticity,
and smoothness [17], wound healing [18], and joint comfort [19].
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BEYOND SKIN AND JOINT SUPPORT:
EMERGING AREAS OF RESEARCH

The benefits of collagen peptide consumption related to skin and joint health are well-
established with independent, unbiased meta-analyses confirming their potential for dermal
and mobility support. Recent systemic reviews confirmed benefits of collagen peptide
supplementation in terms of skin hydration, elasticity, and wrinkles [20], and reductions in
osteoarthritis symptoms [217], for skin and joints, respectively. Additionally, Wellnex
Replenwell collagen peptides are backed by 10 double blind, placebo-controlled human
clinical trials for safety and efficacy in the areas of skin and joint wellness.

As we continue to dive deeper in our understanding of these traditional benefits, Nitta
Gelatin is also at the forefront of new areas of discovery. Effects of collagen peptide
consumption on heart health, cognitive function, and blood sugar support are emerging
opportunities of focus, with promising preliminary findings. Continue reading to learn more

about our latest clinical and preclinical research.

Blood Sugar Metabolism

Two human, double blind, active-controlled, randomized
studies support daily supplementation of Replenwell fish
collagen peptide “Type D" for improved insulin sensitivity,
fasting blood glucose, and glycosylated hemoglobin (HbA1c) in
test groups with diagnosed Type Il diabetes, compared to
those who received a placebo [22,23]. Nitta Gelatin also holds
a patent for a “therapeutic or preventive agent for diabetes
containing a peptide obtained by subjecting collagen to a two-
step enzymatic treatment”[24].

Cardiovascular Support

Following 2.5g daily supplementation with Replenwell collagen
peptides featuring concentrated PO + OG for 12 weeks, a
significant reduction in baPWV (marker for arterial stiffness)

was observed in the test group compared to placebo [25].

Cognitive Function

A recent pilot study suggests that 5g daily ingestion of
Replenwell collagen peptides with concentrated PO + OG
resulted in positive changes in brain structure and improved

language-related cognitive function after 4 weeks [24].
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FLAVOR AND FORMAT Q O
PREFERENCES REMAIN
PRIORITIES

While researchers and product developers remain focused on providing solid, science-based
nutritional solutions, it's important not to lose sight of user experience. In addition to health
benefits backed by clinical substantiation, consumers also demand flavor, convenience, and
price points that suit their needs. Trending formats for collagen peptide products include
ready-to-mix (RTM) powders, ready-to-drink (RTD) beverages, gummies, chews, gels, bars,

and capsules.

Nitta's Replenwell collagen peptides open the doors to new product innovation with a
minimum effective dosage of just 2.5 grams daily. Lower dosages allow product developers
to formulate for convenience with reduced serving requirements. Additionally, these
products are offered in both powdered and agglomerated versions, allowing for optimum
performance RTD or RTM applications.

Whether consumers’ wellness strategies call for a scoop of collagen peptides in a morning
coffee, a protein bar on the go, or a gummy supplement, there is a Replenwell ingredient to
get brands to market faster and help them stay at the top of their game. Clinical research,
ingredient optimization, and consumer education will continue to be drivers in the next
generation of collagen peptide supplements.
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