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Suplementy diety zawierajgce kolagen — analiza i dostepnosc¢ na polskim
rynku®
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Supplements containing collagen vary in quality. Therefore,
the aim of this study was to analyze the collagen content in
products available on the Polish market, as well as their price,
source of collagen origin, and declarations and claims of
producers placed on product labels. The study was conducted
in selected Polish online shops, and additionally the data were
verified in some stationary shops in the Mazovia region. The
material for the study was the information from product labels
and descriptions available on websites. The analysis covered
30 dietary supplements containing collagen in various forms:
in liquid, tablet and capsule form and in powder form.
Only 13% of the supplements were pure single-ingredient
substances, and the rest functioned as multi-ingredient
supplements. The most common collagen booster used in
supplements was vitamin C. The products analyzed differed in
terms of the source of collagen. Most were supplements with
collagen of marine origin. Among the collagen properties
most often declared on product labels, strengthening of joints
and tendons, bones, skin, hair and nails was mentioned. The
costs of treatment in the tested products varied and very often
were not proportional to the content of the active substance in
the tested supplement.

INTRODUCTION

The main protein produced by the human body is collagen,
which is present in bones, tendons and ligaments, muscles,
as well as skin and hair [16]. Its loss occurs with age.
Compared to young adults, collagen synthesis in the body in
people around the age of 80 can decrease by up to 75% [9],

Stowa kluczowe: suplementy diety, kolagen, zrodlo kolage-
nu, rynek polski.

Suplementy zawierajgce kolagen, rozniq sie jakoscig. Celem
pracy bylo przeanalizowanie zawartosci kolagenu w pro-
duktach dostepnych na polskim rynku, jak rowniez ich ceny,
zrédla pochodzenia kolagenu oraz deklaracji i oswiadczen
producentow umieszczonych na etykietach produktow. Bada-
nie przeprowadzono w wybranych, polskich sklepach interne-
towych oraz dodatkowo zweryfikowano dane w czesci sklepow
stacjonarnych na Mazowszu. Materiat do badan stanowity in-

formacje z etykiet produktow oraz opisy dostepne na stronach

internetowych. Analizie poddano 30 suplementow diety za-
wierajgcych kolagen w roznej postaci: w plynie, w tabletkach
i kapsutkach oraz w formie proszku. Zaledwie 13% suplemen-
tow miato charakter czystej substancji jednosktadnikowej,
a pozostate funkcjonowaly jako suplementy wieloskiadniko-
we. Najczestszq substancjqg wspomagajgcq kolagen stoso-
wang w suplementach byla witamina C. Produkty poddane
analizie roznily sie ze wzgledu na zZrodla otrzymywania kola-
genu. Najwiecej bylo suplementow z kolagenem pochodzenia
morskiego. Wsrod najczesciej deklarowanych na etykietach
produktow wlasciwosci kolagenu, wymieniano wzmacnianie:
stawow i Sciegien, kosci, skory oraz wlosow i paznokci. Kosz-
ty kuracji w sprawdzonych produktach byly zroznicowane
i bardzo czesto nie byly proporcjonalne w stosunku do zawar-
tosci substancji aktywnej w badanym suplemencie.

and supplementation with bioactive collagen peptides can
counteract this process.

Collagen proteins are becoming increasingly popular
on the market, and manufacturers of foodstuffs, dietary
supplements are meeting the expectations of consumers by
introducing new products with these proteins. More and more
people see the need to use collagen preparations for cosmetic
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and therapeutic purposes in the prevention of diseases of the
musculoskeletal system, among others [8] such as rheumatoid
arthritis (RA). One way of alleviating the disease symptoms
of RA is prevention in the form of maintaining physical
activity appropriate to the patient’s age [2] and taking dietary
supplements containing collagen peptides [12].

The aim of this study was to analyze collagen content
in products available on the Polish market, as well as their
prices, sources of collagen origin and declarations and
claims placed by producers on the labels of these product.

MATERIALS AND METHODS

The research was conducted in selected Polish online
stores, and additionally data was verified in selected stationary
stores on the territory of the Mazovia region in August and
September 2019. Information about the supplements was
obtained in the following online shops: www.aptekagemini.
pl, www.gshpolska.pl, www.pharmovit.pl, www.bingospa.
eu, www.finshop.pl, www.sklepdietetyczny.pl, www.
vodanaturalna.pl, www.vitalabo.pl, www.japanstore.pl, www.
aptekawaw.pl, www.formeds.com.pl, www.swansonshop.pl,
www.kenayag.pl, www.topwitaminy.pl, www.medicaherbs.
pl, www.colway.pl, www.cefarm24.pl, www.kolagen.pro,
www.noblehealth.pl, www.sfd.pl, www.biogo.pl, www.
pbc24.pl, www.testosteron.pl, and in stationary shops such as
Rossmann, Tesco, Lidl in Warsaw and Siedlce, and additionally
in the Dietitian’s Clinic in Siedlce. The material for the study
consisted of information placed on product labels and product
descriptions available on websites. The prices, sources of
collagen origin and declarations placed by producers on the
labels of these products were checked. Excel 2016 was used
to analyze the data.

RESULTS AND DISCUSSION

Forms of dietary supplements with collagen

During the study, 30 products containing collagen were
analyzed. Dietary supplements in various forms (Fig. 1)
were available on the market in the same proportions: liquid
collagen, collagen in powder form and, collagen in capsules
and tablets (33.3% respectively).

BLiquid collagen

u Collagen in capsules
and tablets

u Collagen in powder
fomm

Fig. 1. Form of presence of collagen in products.
Rys. 1. Forma wystepowania kolagenu w produktach.

Source: Own study
Zrodlo: Badanie wlasne

In addition to the various forms of collagen present in
products, it may also be present as a denatured or hydrolyzed
collagen. The most commonly used forms are denatured
collagen and hydrolyzed collagen. Denaturation and
hydrolysis processes break down the peptides into shorter
chains and, after sufficiently long treatment, even into single
amino acids. However, such strong processing of peptides
should be avoided because of the breakdown of collagen and
loss of its therapeutic properties [15, 21].

Collagen type II (CII) denaturation refers to the process
of breaking down peptide chains of amino acids and most
commonly this process is used to process gelatin protein
supplements by heating [21]. It is well known that protein
denaturation is an irreversible process and completely
inactivates peptides, which reduces the benefits of their use
in joint disease. It is important to bear in mind that some
manufacturers of collagen type II (CII) supplements do not use
the protein denaturation process by advertising their product
as non-denatured collagen, i.e. UC-II active in the prevention
of arthritis, among others [11].

Form of preparations (one or multiple ingredients)

Share in the analyzed market of dietary supplements of
single- and multi-ingredient products is presented in Fig. 2.

M one ingredient

B multiple ingredients

Fig. 2. Share in the analyzed market of dietary supple-

ments of single- and multi-ingredient products.

Rys. 2. Udzial w analizowanym rynku suplementéw diety
produktow jedno i wieloskladnikowych.

Source: Own study

Zrédlo: Badanie wlasne

Most of the dietary supplements with collagen on the
market were in the form of multicomponent preparations
and rarely were there only preparations with pure collagen.
Only 13% of the supplements were in the form of pure single-
ingredient collagen and 87% as a multi-ingredient supplement
(Fig. 2). Pure collagen was most often found in liquid or
powdered form. In multi-ingredient products, vitamin C and/or
hyaluronic acid were most commonly added. In many collagen
preparations sold in liquid form — a preservative was added,
and an anti-caking agent was added to food supplements sold
in capsule or tablet form.

Collagen sources

Collagen sources quoted by manufacturers in the dietary
supplements analyzed are presented in Fig. 3.
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Fig. 3. (’Jollagen sources in the dietary supplements (%).
Rys. 3. Zroédla kolagenu w suplementach diety (%).
Source: Own study

Zrédlo: Badanie whasne

The analyzed products differed in the source of collagen.
Most of the analyzed supplements contained collagen of marine
origin from sea fish (33%), then from poultry (20%) and from
bovine (7%). A large percentage of supplements (27%) did not
contain information about the source of collagen on the label,
which is important information for buyers of such products.
However, as many as 13% of the supplements contained
a mixture of collagens from different sources.

The most commonly used sources of collagen are raw
materials of animal origin such as fish, chicken, porcine or
bovine origin [7, 8]. Excellent parts of animals, from which
collagen is obtained are tendons, skins and bones. The
prevalence of animal (pork and beef) peptides was such
that gelatin became synonymous with collagen, and in the
physically active community, gelatin and fruit jellies with
gelatin were seen as sufficient to strengthen joints [20].

Chicken and other poultry fowl can also be a source
of collagen procurement. Due to its high availability and
relatively low price, chicken is the most available and currently
the cheapest meat on the market. Collagen in chicken meat
from chicken meat occurs mainly in connective tissue [13].
Meat from chicken breast contains about 2.5% of collagen,

ed Veggiecol which, according to the manufacturer, contains
a patented formula of collagen, hyaluronic acid and over five
hundred natural ingredients, including vitamin C, zinc and
copper to boost collagen levels. The main ingredients in Co-
lageno Vegetal by Borinquen Natural are carrot extract, meth-
ylsulfonylmethane (MSM), glucosamine, hyaluronic acid and
vitamin C. These ingredients are supposed to stimulate in the
human body the natural synthesis of collagen in cells.

Collagen-enhancing additives

Figure 4 shows the types and frequency of collagen-
enhancing additives in the dietary supplements analyzed.

The most common collagen-supporting additive (Fig. 4.)
used in dietary supplements was vitamin C (used in 28% of
the products). This vitamin was found alone or with other
vitamins and minerals. Vitamin C was the most commonly
used as a supporting additive, having been used in 28% of the
products. 14% of the products contained fruit and plant extracts
in the formulation. Examples of extracts were goi fruit extract,
field horsetail extract, or carrot juice. B vitamins, vitamin A,
vitamin E and minerals such as magnesium, zinc, manganese,
calcium were used in 28% of the products. Manufacturers also
added hyaluronic acid - in 11% of the products, glucosamine
and chondroitin - in 5% of the analyzed products. Only 9%
of the analyzed supplements did not contain any supporting
additives.

Vitamin C is one of the factors influencing the absorption
and collagen synthesis in the body. Kjaer et al [6] showed
that supplementation with vitamin C and other minerals had
a positive effect on hernia healing outcomes in men. The
study by Ivanov et al [5] showed a beneficial effect of vitamin
C supplementation on the synthesis of more type I and V
collagen in the arteries.

Cost of collagen treatment

The costs of collagen treatment in the analyzed products
were very often not proportional to the content of active
substance in the supplement.

and meat from thigh parts contains about
6% [13]. Chicken meat is also an excellent
source of amino acids [17]. Another
source of peptides and thus collagen is
saltwater fish and freshwater. The use of
this source was in response to epidemic
diseases in cows and pigs - Creutzfeldt-
Jakob disease and the swine flu epidemic
[7]. Approximately 30% of waste in the
form of skins, heads and bones remains
in the fish processing process. Using this
waste to obtain collagen is therefore most
appropriate. As a result of the spread of
civilization diseases such as hypertension,
the extraction of collagen from fish seems
to meet the industrial demand for this raw

B wathout addition

B glucosaming

® hyaluronic acid
chondr l:-':’ll

B vitamin {

B ather vitamins and
minarals

® frist extracts and
othars

material [19].

Researchers all over the world are try-
ing to find a plant-based source of colla-
gen that can be used by vegetarians and
vegans. Such products include Rejuvenat-

Source: Own study

Fig. 4. Collagen-supporting additives in food supplements (%).
Rys. 4. Dodatki wspomagajace dzialanie kolagenu w suplementach diety (%).

Zrédlo: Badanie wlasne
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The amount of active substance in
the analyzed liquid products ranged fmmune systen
between 216 mg and 20000 mg in o
a daily dose. The lowest cost of using EERi
a single dose of the liquid collagen
supplement was PLN 3.08, and the
dose of the active substance offered s
at this price was 9650 mg of collagen.
In contrast, the average cost of the
liquid collagen supplement was PLN
7.96 for an average daily dose of 5633
mg. The amount of active substance
in the analyzed collagen supplements
in capsules and tablets was between 10
and 4000 mg in a daily dose. The lowest

cost of using a single dose of collagen
supplement in tablets and capsules on
the Polish market was PLN 0.59, and
the highest was PLN 6.34. The collagen
powder supplements analyzed on the
Polish market contained between 1500
and 10000 mg in the recommended
daily intake. The lowest daily cost of
using a single dose of collagen powder
supplement was PLN 0.68 and the highest was PLN 3.29,
while the average cost of a daily dose was PLN 2.09.

Fig. 5.

Source: Own study

Declaration of health-promoting properties

The declaration of health-promoting properties of products
containing collagen serves manufacturers and distributors
as an additional asset and an incentive to purchase a given
product. Figure 5 presents the health-promoting properties
most frequently declared by manufacturers of dietary
supplements with collagen.

Many manufacturers claimed several benefits of a single
food supplement. Among the most frequently claimed properties
of collagen on the labels of the products, strengthening of
tendons and joints, skin, bones, hair and nails were mentioned.
Most of them concern improvement of joints and tendons skin
condition (25 declarations) (Fig. 5), then skin condition. 20
products indicated a strengthening effect in this regard. Also,
a very high number of benefits declared by producers concerned
the improvement of bone density, where such a declaration
concerned 18 products. Strengthening effects on hair and nails
were declared for 11 products. In individual cases, a positive
effect on eyes for 3 products, on teeth and on the metabolism
for 2 products, and on the immune system for 1 product
(Figure 5).

The use of collagen type II (CII) for chronic diseases such
as RA (Rheumatoid Arthritis) clearly alleviates the effects of
the disease. Administration of CII to patients is completely
safe and beneficial to improve health [10]. The administration
of low doses of CII has given positive results for joint pain,
chronic back pain [4, 18], which increased during exercise [ 10].
In the case of osteoarthritis, Guzman et al [3] showed that the
use of CII results in an alleviation of disease symptoms. The
benefits associated with CII administration are associated with
a lower immune response, with less production of IgG specific
to type II collagen. Interferons can be stimulated with higher
doses of collagen, although it was observed that during oral

Zrédlo: Badanie wlasne

The health-promoting properties most frequently declared by manufac-
turers of dietary supplements with collagen (number of declarations).
Rys. 5. Wlasciwosci prozdrowotne najcze$ciej deklarowane przez producentéw
suplementéw diety z kolagenem (liczba deklaracji).

supplementation this did not affect the outcome of the study
[14]. Type I collagen makes up about 80% of the total collagen
found in the human dermis [1]. Numerous studies confirm
the effectiveness of collagen in skin care and regeneration
[22] that is why collagen is one of the most commonly used
substances in cosmetology.

Products containing collagen are well widespread on the
Polish market, however, there is still a lack of offer for food
enriched with collagen proteins. Such functional food products
are available on foreign markets. Examples of such products
with added collagen are e.g. chocolate bars, chocolate creams,
chocolates and drinks available on the US market, candies,
coffee and gin available on the UK market, and beer with
collagen available in Japan or bread mix in RPA.

CONCLUSIONS

1. The dietary supplements with collagen analyzed were
available in various forms: collagen in liquid, capsule and
tablet form as well as in powder form.

2. Only 13% of the supplements were pure single-ingredient
substances, and the rest functioned as multi-ingredient
supplements. The most common collagen booster used in
supplements was vitamin C.

3. The products analyzed differed in terms of the source of
collagen. Most were supplements with collagen of marine
origin.

4. Among the collagen properties most often declared on
supplement labels, strengthening of joints and tendons,
bones, skin, hair and nails was mentioned.

5. The costs of treatment in the tested products varied and

very often were not proportional to the content of the
active substance in the tested supplement.
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1.

WNIOSKI

Analizowane suplementy diety z kolagenem wystepowaty
w rdznej postaci: kolagen w plynie, w kapsulkach i tablet-
kach oraz w postaci proszku.

Zaledwie 13% suplementow miato charakter czystej
substancji jednosktadnikowej, a pozostate funkcjonowaty
jako suplementy wielosktadnikowe. Najczestsza substancja
wspomagajaca kolagen stosowang w suplementach byta
witamina C.

. Koszty kuracji w
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3. Produkty poddane analizie roznity si¢ ze wzgledu na zrodta

otrzymywania kolagenu. Najwigcej bylo suplementow
z kolagenem pochodzenia morskiego.

. Wsrdd najezgsciej deklarowanych na etykietach suple-

mentu wlasciwosci kolagenu, wymieniano wzmacnianie:
stawow i $ciggien, kosci, skory oraz wlosow i paznokci.

sprawdzonych produktach byly
zrdéznicowane i bardzo czgsto nie byly proporcjonalne w
stosunku do zawarto$ci substancji aktywnej w badanym
suplemencie.
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