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Abstract

The consumption of beauty from within has been growing rapidly in recent years due to the increase number of female
individuals who care about facial appearance. The formulation originally designed by Bio-E composed of fish collagen peptide,
bonito elastin peptide, fish maw powder and rose water was demonstrated to stimulate the fibroblast to produce type I collagen.
Compared to individual ingredients alone, the scientific Bio-E’s formulation of the four ingredients at specific ratio had synergistic
benefits on improvement of skin conditions potentially due to the multi-target effects including skin fibroblast regeneration, bone
recovery, hydration and free radicals’ eradication. Beyond traditional care of skin rejuvenation, rejuvenating changes in the facial
skeleton was also highly appreciated against facial ageing. All ingredients were produced from high value-added natural resources
by environmental, sustainable and patented processes. Apart from functionality, scientific literature demonstrated the Bio-E’s
formulation consisting of the four ingredients had no adverse events during oral supplementation. Overall, the synergistic effects of
the f Bio-E’s formulation on rejuvenating the structures of both bone and skin should provide a valuable and novel insight for facial

anti-ageing.

Introduction

Female individuals do not hesitate to consume expensive oral
and topical skin care products to resist facial ageing and retain
their youthful appearance, leading to a potential market with a
rapid annual growth rate. The skin, which widely spreads above
the subcutaneous fat, muscle and bone, is smooth and tight for
young individuals. Wrinkles might appear especially visible to the
naked eyes during ageing [1]. From microscopic angle, loss of tissue
cells is one of the reasons that lead to facial ageing. Individuals
have varied cell loss rate while the average rate amounts to 7%
every decade [2]. There are internal and external causes for skin
ageing [3]. Internal causes refer to the ageing of skin resulted from
metabolic and physiological alterations while exogenous factors

include life patterns such as unhealthy western diet and smoking

and environmental exposures such as ultraviolet radiation, wind
blowing and exposure to chemicals [3] (Figure 1).

On the other hand, skin ageing is not the sole reason for facial
ageing. The common absorption of facial bones especially around
the eye sockets lead to reduced density and support of skeletal
tissues, causing the lateral upper eyelid to be pulled by the lower
eyelid and aggravating the performance of “lateral ptosis” [4].
Moreover, bone absorption of maxilla and jawbone results in the
hollow facial appearance, manifesting nose lengthening and nose
tip drooping and even the protrusive “witch’s chin” [4]. Thus, failure
to consider ameliorating changes in the skeletal foundation of the
face may restrict the potential benefit of any rejuvenation procedure
(Figure 2). Various functional food from natural resources have
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been used as anti-aging agents due to their evidence-based support
regarding functionality and safety. As an essential component
for the extracellular matrix of skin, orally administered collagen
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peptide has been found effective in improving skin elasticity and
hydration and ameliorating skin itchiness and sensitivity in dermis
and epidermis [5-8].
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Figure 1: Structure of a healthy skin [22].

Figure 2: Orbital ageing that contributes to the periorbital ageing [4].

Elastin peptides including proline-glycine (PG) also critically
impose beneficial effects on skin conditions [9]. Fish maws,
commonly known as the dried swim bladders, have been
consumed over many centuries as traditional medicines, tonics and
a luxurious gourmet food in Southeast Asia and China [10]. The
health benefits of fish maw include improving amnesia, insomnia,
dizziness, and weakness [11]. The Glycosaminoglycans in fish
maw can mediate skin repair, regeneration and wound healing
through FGF-signal pathway [11]. In addition, plant-based extracts

rich in various phytochemicals such as anthocyanins, vitamin C
and proanthocyanins can scavenge free radicals generated by UV
exposure, which is crucial for skin whitening and hydration [12].
As skin ageing is a complex process involving different targets, it is
assumed that multiple components should have synergistic effects
on skin conditions compared to each single component. In our
study, we aim to verify the Bio-E’s formulation of collagen peptide,
elastin peptide, rose water on expression of type I collagen in vitro

compared to each single component.
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Materials and Methods
Chemicals

Primary cultured normal human dermal fibroblasts (NHDF)
were obtained from DS Pharma Biomedical (Osaka, Japan).
Dulbecco’s modified eagle’s medium (DMEM) and phosphate
buffered saline (PBS) were obtained from Invitrogen (Carlsbad,
CA). Preparation: Fish collagen peptide, bonito elastin peptide, fish
maw powder and rose water were formulated by Bio-E at specific
proportion considering scientific matter, flavour and cost. The Bio-
E’s formulation and individual ingredients are diluted by PBS to
S5mg/ml and 1mg/ml for stimulating fibroblasts in type I collagen
production.

Cell Culture

when the plating rate of fibroblasts reached 75% ~ 85%, the
culture solution was discarded and was washed twice with PBS. 1ml
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of 0.25% trypsin was added to digest the cells at 37 °C for 3-5min.
Then the digestion was terminated when about 80% of the cells are
suspended. The cells are centrifuged at 1000 rpm/min for 1min.
After centrifugation, the supernatant was discarded and counted
with a cell counter. Then the cell suspension was inoculated into
a 96-well plate with a volume of 2ml per well. After inoculation, it
was placed in an incubator (37°C, 5% CO,, 95% RH) for 24h+2h.
Then it was collected in a 1.5ml centrifuge tube and placed in an
ultra-low temperature refrigerator at - 80 °C. The supernatant of
cells after incubation was collected and analysed for the content of
type I collagen by Elisa kit [13].

Results

The type I collagen production by fibroblasts in blank and
stimulated by the Bio-E’s formulation and other four ingredients
are shown in Table 1. The improvement of type I collagen stimulated
by the Bio-E’s formulation were much better than those from
individual ingredients (Table 1 & Figure 3).

Table 1: Type I collagen improvement stimulated by Bio-E’s formulation and other four ingredients.
Sample Concentration Type I Collagen (ng/ml) Type I Collagen Improvement
Blank / 5.73+0.33
5 mg/ml 7.03£0.41 22.69%
Bio-E’s Formulation
1 mg/ml 6.70+0.31 16.93%
5 mg/ml 6.86+0.32 19.72%
Fish collagen peptide
1 mg/ml 6.47+0.35 12.91%
5 mg/ml 6.77+0.51 18.15%
Bonito elastin peptide
1 mg/ml 6.24+0.49 8.90%
5 mg/ml 6.45+0.23 12.56%
Rose water
1 mg/ml 6.12+0.29 6.80%
5 mg/ml 6.39+0.24 11.52%
Fish maw powder
1 mg/ml 6.25+0.22 9.08%
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Blank Formulation Fish collagen Bonito Rose water  Fish maw
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B1lmg/ml ®5mg/ml
Figure 3: Type | collagen improvement stimulated by Bio-E’s formulation and the four ingredients alone.
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Discussion

Human skin contains fibroblasts that produce extracellular
matrix consisting of collagen, proteoglycans, elastin fibres and
so on. Collagen fibres constructs the key structure of skin and
are responsible for skin strength while proteoglycans with great
amount of water lubricate and cushion the skin. Healthy skin
depends on a sustainable and balanced process that breaks down
collagen and proteoglycans and recovery with newly formed matrix.
However, due to internal and external causes, the disturbed process
with faster breakdown of extracellular matrix led to skin ageing.
Also, certain areas of the facial skeleton particularly the maxilla
including the pyriform region of the nose, the superomedial and
inferolateral aspects of the orbital rim, and the pre-jowl area of the
mandible undergo resorption that contributes the stigmata of facial
ageing. Addressing the changes of such skeleton foundation should
not be under-appreciated in any facial rejuvenation procedures [4].

Fish collagen peptides have a unique sequence of amino acid
containing high levels of glycine, hydroxyproline, proline, alanine
- and thus providing specific nutritional benefits not found in
other protein sources. Collagen peptides are key components
of extracellular matrix of skin and bone, which are fundamental
against facial ageing when collagen is degraded and absorbed in skin
and bone respectively [5,8]. Proline-Glycine (PG peptide), a marker
peptide contained in elastin fibres, could significantly enhanced
elastin synthesis of normal human dermal fibroblast without
impacting the rate of cell proliferation [14]. Besides, the low yield
from 10000 precious skipjack tuna’s hearts to 1 kg elastin peptide
make it a very high value ingredient. Elastin could also induce
mineral formation during bone regeneration by initiating mineral
deposition in the aorta and promoting osteogenic differentiation of
bone marrow mesenchymal stem cells [15].

Fish maws are commonly recommended in Asia over many
centuries as tonics for people recovering, warding off illness
especially for women after child delivery [16]. Fish maws are
excellent protein sources with low fat content. They are rich in
glycine, proline, glutamic acid, alanine and arginine with a well-
balanced composition of FAAs [16]. Glycosaminoglycans (GAGs)
contained in fish maws form proteoglycan aggregates and provide
essential structural components of the extracellular matrix in
addition to collagen fibres, which results in the formation of
supermolecular structures and increase the capacity of water
retention in the dermis and epidermis [17]. Facial ageing also
results from a great number of free radicals generated from UV
exposure like sun and cell phone radiation. They are responsible
for degradation of extracellular matrix, melanin production and
deposition [18-19].

Rose contains different varieties of phytochemicals and
antioxidants as flavonoids, anthocyanins and proanthocyanins
[20]. Rose water can be easily absorbed into the blood circulation
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through oral administration and can quickly and directly exert
the beauty and soothing effects on the human body. In particular,
French thousand leaf rose in this formulation is organically grown
in France and known as the “Queen of flowers”. Clinical studies show
orally administered rose water can improve the dullness of the skin
and deeply purify the underlying layer of the skin [21]. Safety is
another significant concern from consumers for daily consumed
food products. In the Bio-E’s formulation, collagen peptide
and elastin peptide were produced from fish and bonito heart
respectively by edible enzymatic hydrolysis, which produces small
molecule peptide for easy bio-access. The rose water was produced
by pure water extraction process in which no organic solvent was
used. Essentially, this Bio-E’s formulation comprised four natural,
clean label food ingredients, free of additives and preservatives.
Also, research have shown that no adverse events occurred during
orally supplementation of these ingredients [9,16,21].

In our study, we demonstrated the synergistic efficacy of
Bio-E’s formulated compositions consisting of fish collagen
peptide, bonito elastin peptide, rose water and fish maw powder
on improving collagen synthesis by fibroblast stimulation.
Compared to individual ingredients, Bio-E’s combined components
had better performance. The Bio-E’s scientifically composed
formulation provide a novel insight for facial anti-aging based on
the consideration and appreciation of the rejuvenation of both skin
structure and bone structure.

References

1. Robert C, Robert AM, Robert L (2005) Effect of a preparation containing
a fucose-rich polysaccharide on periorbital wrinkles of human
voluntaries. Skin Res Technol 11(1): 47 52.

2. Branchet MC, Boisnic S, Frances C, Robert AM (1990) Skin thickness
changes in normal aging skin. Gerontology 36(1): 28 35.

3. Khavkin ], Ellis DA (2011) Aging skin: histology, physiology, and
pathology. Facial Plast Surg Clin North Am19(2): 229 234.

4. Mendelson B, Wong CH (2012) Changes in the facial skeleton with aging:
implications and clinical applications in facial rejuvenation. Aesthetic
Plast Surg 36(4): 753 760.

5. Okawa T, Yamaguchi Y, Takada S, Sakai Y, Numata N, et al. (2012) Oral
administration of collagen tripeptide improves dryness and pruritus in
the acetone-induced dry skin model. Journal of Dermatological Science
66(2): 136-143.

6. Pyun HB, Kim M, Park ], Sakai Y, Numata N, et al. (2012) Effects of
Collagen Tripeptide Supplement on Photoaging and Epidermal Skin
Barrier in UVB-exposed Hairless Mice. Preventive nutrition and food
sciencel7(4): 245 253.

7. Choi SY, Ko EJ, Lee YH, Kim BG, Shin HJ, et al. (2014) Effects of collagen
tripeptide supplement on skin properties: a prospective, randomized,
controlled study. ] Cosmet Laser Ther 16(3): 132 137.

8. Berardesca E, Abril E, Serio M, Cameli N (2009) Effects of topical gluco-
oligosaccharide and collagen tripeptide F in the treatment of sensitive
atopic skin. International journal of cosmetic science 31(4): 271 277.

9. Zhang Z, Zhu H, Zheng Y, Zhang L, Wang X, et al. (2020) The effects and
mechanism of collagen peptide and elastin peptide on skin aging induced
by D-galactose combined with ultraviolet radiation. ] Photochem
Photobiol B 210: 111964.

American Journal of Biomedical Science & Research 70


https://pubmed.ncbi.nlm.nih.gov/15691259/
https://pubmed.ncbi.nlm.nih.gov/15691259/
https://pubmed.ncbi.nlm.nih.gov/15691259/
https://pubmed.ncbi.nlm.nih.gov/2384222/
https://pubmed.ncbi.nlm.nih.gov/2384222/
https://pubmed.ncbi.nlm.nih.gov/21763983/
https://pubmed.ncbi.nlm.nih.gov/21763983/
https://pubmed.ncbi.nlm.nih.gov/22580543/
https://pubmed.ncbi.nlm.nih.gov/22580543/
https://pubmed.ncbi.nlm.nih.gov/22580543/
https://pubmed.ncbi.nlm.nih.gov/22410290/
https://pubmed.ncbi.nlm.nih.gov/22410290/
https://pubmed.ncbi.nlm.nih.gov/22410290/
https://pubmed.ncbi.nlm.nih.gov/22410290/
https://pubmed.ncbi.nlm.nih.gov/24471092/
https://pubmed.ncbi.nlm.nih.gov/24471092/
https://pubmed.ncbi.nlm.nih.gov/24471092/
https://pubmed.ncbi.nlm.nih.gov/24471092/
https://pubmed.ncbi.nlm.nih.gov/24131075/
https://pubmed.ncbi.nlm.nih.gov/24131075/
https://pubmed.ncbi.nlm.nih.gov/24131075/
https://pubmed.ncbi.nlm.nih.gov/19496838/
https://pubmed.ncbi.nlm.nih.gov/19496838/
https://pubmed.ncbi.nlm.nih.gov/19496838/
https://pubmed.ncbi.nlm.nih.gov/32717457/
https://pubmed.ncbi.nlm.nih.gov/32717457/
https://pubmed.ncbi.nlm.nih.gov/32717457/
https://pubmed.ncbi.nlm.nih.gov/32717457/

Am ] Biomed Sci & Res

10.Pan Y, Wang P, Zhang F, Yu Y, Zhang X, et al. (2018) Glycosaminoglycans
from fish swim bladder: isolation, structural characterization and
bioactive potential. Glycoconjugate journal 35(1): 87 94.

11.Jian ], Wu Z (2003) Effects of traditional Chinese medicine on nonspecific
immunity and disease resistance of large yellow croaker, pseudosciaena
crocea (richardson). Aquaculture 218(1-4): 1-9.

12. Vollmer DL, West VA, Lephart ED (2018) Enhancing Skin Health: By Oral
Administration of Natural Compounds and Minerals with Implications
to the Dermal Microbiome. Int ] Mol Sc 19(10): 3059.

13.Nakatani S, Mano H, Sampei C, Shimizu ], Wada M, et al. (2009)
Chondroprotective effect of the bioactive peptide prolyl-hydroxyproline
in mouse articular cartilage in vitro and in vivo. Osteoarthritis Cartilage
(12): 1620-1627.

14. Shigemura Y, Nakaba M, Shiratsuchi E, Suyama M, Yamada M, et al.
(2012) Identification of food-derived elastin peptide, prolyl-glycine
(pro-gly), in human blood after ingestion of elastin hydrolysate. ] Agric
Food Chem 60(20): 5128-5133.

15.Li H, Szkopek T, Cerruti M (2020) Graphene oxide/elastin multilayered
membranes for bone regeneration. ECS Meeting Abstracts, MA2020-
01(8): 732-732.

16.Wen |, Zeng L, Xu Y, Sun Y, Chen Z, et al. (2016) Proximate composition,
amino acid and fatty acid composition of fish maws. Natural product
research 30(2): 214 217.

Copy@ Douglass Seymour-Jones

17.Lee DH, Oh JH, Chung JH (2016) Glycosaminoglycan and proteoglycan in
skin aging. ] Dermatol Sci 83(3): 174 181.

18. Al-Jamal MS, Griffith JL, Lim HW (2014) Photoprotection in ethnic skin.
Dermatologica Sinica 32(4): 217-224.

19.Cadet ], Douki T, Ravanat JL (2015) Oxidatively generated damage to
cellular dna by uvb and uva radiation. Photochemistry and Photobiology
91(1): 140-155.

20.Yang H, Shin Y (2017) Antioxidant compounds and activities of edible
roses (Rosa hybrida spp.) from different cultivars grown in Korea. Appl
Biol Chem 60: 129 136.

21.Duroux R, Mandeau A, Guiraudie-Capraz G, Quesnel Y, Loing E, et al.
(2020) A Rose Extract Protects the Skin against Stress Mediators: A
Potential Role of Olfactory Receptors. Molecules (Basel, Switzerland)
25(20): 4743.

22.Sibilla S, Godfrey M, Brewer S, Budh-Raja A, Genovese L, et al. (2015)
An Overview of the Beneficial Effects of Hydrolysed Collagen as a
Nutraceutical on Skin Properties: Scientific Background and Clinical

Studies. The Open Nutraceuticals Journal 8(1): 29-42.

American Journal of Biomedical Science & Research 71


https://pubmed.ncbi.nlm.nih.gov/29124565/
https://pubmed.ncbi.nlm.nih.gov/29124565/
https://pubmed.ncbi.nlm.nih.gov/29124565/
https://www.sciencedirect.com/science/article/abs/pii/S0044848602001928
https://www.sciencedirect.com/science/article/abs/pii/S0044848602001928
https://www.sciencedirect.com/science/article/abs/pii/S0044848602001928
https://pubmed.ncbi.nlm.nih.gov/30301271/
https://pubmed.ncbi.nlm.nih.gov/30301271/
https://pubmed.ncbi.nlm.nih.gov/30301271/
https://pubmed.ncbi.nlm.nih.gov/19615963/
https://pubmed.ncbi.nlm.nih.gov/19615963/
https://pubmed.ncbi.nlm.nih.gov/19615963/
https://pubmed.ncbi.nlm.nih.gov/19615963/
https://pubmed.ncbi.nlm.nih.gov/22548376/
https://pubmed.ncbi.nlm.nih.gov/22548376/
https://pubmed.ncbi.nlm.nih.gov/22548376/
https://pubmed.ncbi.nlm.nih.gov/22548376/
https://iopscience.iop.org/article/10.1149/MA2020-018732mtgabs
https://iopscience.iop.org/article/10.1149/MA2020-018732mtgabs
https://iopscience.iop.org/article/10.1149/MA2020-018732mtgabs
https://pubmed.ncbi.nlm.nih.gov/26190023/
https://pubmed.ncbi.nlm.nih.gov/26190023/
https://pubmed.ncbi.nlm.nih.gov/26190023/
https://pubmed.ncbi.nlm.nih.gov/27378089/
https://pubmed.ncbi.nlm.nih.gov/27378089/
https://www.sciencedirect.com/science/article/pii/S1027811714000494
https://www.sciencedirect.com/science/article/pii/S1027811714000494
https://pubmed.ncbi.nlm.nih.gov/25327445/
https://pubmed.ncbi.nlm.nih.gov/25327445/
https://pubmed.ncbi.nlm.nih.gov/25327445/
https://applbiolchem.springeropen.com/articles/10.1007/s13765-017-0261-4
https://applbiolchem.springeropen.com/articles/10.1007/s13765-017-0261-4
https://applbiolchem.springeropen.com/articles/10.1007/s13765-017-0261-4
https://pubmed.ncbi.nlm.nih.gov/33081083/
https://pubmed.ncbi.nlm.nih.gov/33081083/
https://pubmed.ncbi.nlm.nih.gov/33081083/
https://pubmed.ncbi.nlm.nih.gov/33081083/
https://benthamopen.com/ABSTRACT/TONUTRAJ-8-29
https://benthamopen.com/ABSTRACT/TONUTRAJ-8-29
https://benthamopen.com/ABSTRACT/TONUTRAJ-8-29
https://benthamopen.com/ABSTRACT/TONUTRAJ-8-29

