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Introduction 
In light of the ascending need for high-quality oral beauty sup-

plements, Bio-E has launched its new Marine Collagen + Caviar 
Daily Supplement. Containing selected rare ingredients from all 
over the world, the Marine Collagen + Caviar Daily Supplement is 
cultivated with scientific formulation, which aims at penetrating 
and revitalizing skin cells in order to stabilize their elastic struc-
ture, thus generating cell renewal and delaying the ageing process. 
Caviar contains multiple nutrients such as protein, multiple amino 
acids, highly unsaturated fatty acids, folic acid, vitamins and trace 
elements, which can promote collagen synthesis, and improve the 
mitochondrial function of cells while inhibiting protein cross-link-
ing [1,2]. Due to its cell structure being similar to that of the human 
skin, it can be readily absorbed by the skin, thus accelerating the 
synthesis of collagen and increasing skin elasticity. Different variet-
ies of microelements including more than 47 minerals and proteins, 
amino acids and recombinant basic fatty acids required by the skin 
not only effectively nourish the skin, but also keep the skin delicate 
and smooth and protect it against ageing [3]. Bio-E’s Marine Col-
lagen + Caviar Daily Supplement contains carefully selected stur-
geon caviar powder from France, and marine roe protein peptides 
harvested from Japanese salmon, to help energise billions of living 
cells. The highly bioavailable Japanese deep-sea salmon marine roe 
protein peptides are of small molecular weight at around 500 Da 
and contain “cytokines” that can increase the metabolism of ageing 
cells and revitalize new cells by IGF-1 activation, due to their abun-
dance in amino acids, collagen, chondroitin sulphate, hyaluronic 
acid, elastin and so on. Benefits also include estrogen regulation 
that delays menopause, reduction of wrinkles and hair growth pro-
motion [4]. Top-grade French sturgeon caviar powder has always 
been highly praised by aristocrats due to a traditional belief in its 
ability to nurture the cells, hence improving collagen regeneration 
as well as mitochondria function, resulting in more delicate and 
smooth appearances [5].

 
Human skin is composed mostly of type I collagen and type III col-
lagen, accounting for 80%~85% and 10%~15% of the entirety of 
the skin’s collagen respectively [6]. Type I collagen mainly resides 
in the dermis with thick fibers, supporting the skin contour and 
enhancing skin elasticity. In the meantime, type III collagen exists 
in the superficial dermis as small fibers. The type III collagen con-
tent is at its peak when we are in fetus form, accounting for circ. 
60% of the total amount of collagen. Hence the softness, elasticity  
and moisture of a baby’s skin are unmatched compared to those  
of adults. Not only is a baby’s skin extremely soft and plump, but 
it also possesses the ability to recover quickly after injury without  
leaving much of a scar, due to its high content of type III collagen. 
Because of this, type III collagen has also been referred to as “baby 
collagen” [7]. However, type III collagen dwindles continuously to 
less than 20% for adults, resulting in the inability of the skin to re-
pair scars, sharply deteriorated elasticity and shrunk skin [8]. How-
ever, type III collagen diminishes continuously to less than 20% in 
adults, resulting in the skin’s inability to repair scars, rapidly dete-
riorated elasticity and collapsed looks [8].

In line with the functionalities of different types of collagen, 
Bio-E has formulated its marine collagen peptides complex with 
fish collagen peptides type I and III in conjunction with fish col-
lagen tripeptide. The fish collagen peptides type I and III are har-
vested from sashimi grade salmon of the western Norwegian sea 
close to the Arctic Ocean, where the temperature is low through-
out the year with very little human pollution. Then, a dual patent-
ed enzyme degradation technology is used to extract fish collagen 
peptides type I and III with over 500 active peptides, making it 
one of the fastest absorbing and bioavailable supplements on the 
market, with a digestibility of over 98%. It is also a trial tested to 
promote the body’s absorption of dietary iron and increase hemo-
globin levels [9]. As type III collagen is highly sought after in the 
market due to its rarity, Bio-E’s Marine Collagen + Caviar Daily Sup-

Current Trends on Biotechnology  
& Microbiology

ISSN: 2641-6875
DOI: 10.32474/CTBM.2022.03.000158

Review Article 

https://www.lupinepublishers.com/index.php
http://www.lupinepublishers.com/biotechnology-microbiology/
http://dx.doi.org/10.32474/CTBM.2022.03.000158


Citation: Douglass Seymour Jones*. The Science and Biotechnology Behind Bio-E’s Marine Collagen + Caviar Daily Supplement. Curr Tr 
Biotech & Microbio 3(2)- 2022. CTBM.MS.ID.000158. DOI: 10.32474/CTBM.2022.03.000158.

                                                                                                                                                          Volume 3 - Issue 2 Copyright @ Douglass Seymour JonesCurr Tr Biotech & Microbio.

555

plement stands out as one of the few top-level products with both 
collagen type I and III added. Low molecule weight type I collagen 
peptides with thick fibers provide support for the skin, resulting 
in a firm and less wrinkly appearance, while type III collagen pep-
tides with thin fibers promote the fibroblasts to further synthesize 
type III collagen and hyaluronic acid. In addition, a multi-patented 
fish collagen tripeptide is added because of its high bioavailability 
with a low average molecular weight between 250 to 500 Da. While 
most competitors are still with molecular weights between 1000 
to 2000 Da, this 3rd gen collagen tripeptide achieves an absorption 
rate 5 times of its competitors [10]. A patented enzymatic hydroly-
sis technique is utilized to target cleave the “beauty fragments” GPH 
(Glycine-Proline-Hydroxyproline) to a global leading level of no less 
than 3.4%. It is certified by the Korean FDA with an efficacy claim of 
helping promote skin hydration. Furthermore, 3 human trials and 
multiple animal tests were conducted to validate its ability to help 
improve the plumpness and moisture in the skin, reduce the loss of 
hydration, diminish wrinkles caused by photoaging, and promote 
the synthesis of hyaluronic acid and ceramide [11-12].

To further improve the efficacy in improving skin conditions, 
Bio-E incorporates proteoglycan and ceramide into its formulation, 
to help with the dermis’ hydration retention capacity and hydra-
tion loss prevention respectively. The proteoglycan comes from 
fish nasal cartilage powder of wild salmon in Hokkaido, Japan. The 
extraction ratio is extremely low, for only 1 kg of proteoglycan is 
extracted from 1600 salmons, making it one of the most expensive 

and exquisite inner beauty ingredients in the world. Proteoglycans 
can help lock in the water molecules in the multi-layers of the gly-
cosaminoglycan chain while the unique structure of proteoglycans 
promotes the production of hyaluronic acid in fibroblasts, resulting 
in a higher hydration retention capacity than that of hyaluronic acid 
alone. Moreover, by combining with the EGF receptors, proteogly-
cans help promote the production of type I collagen, increase skin 
elasticity and reduce fine lines. In a randomized, double-blinded, 
placebo-controlled trial, ingestion of salmon nasal cartilage-de-
rived proteoglycans showed improvement of the dermis conditions, 
including enhancement of skin elasticity, moisture, and smooth-
ness, and reduction of wrinkles, facial pores, and blotches (Figure 
1) adapted from reference [13]. Proteoglycans also contribute to 
the gut microbiota as a prebiotic, generating metabolites such as 
short-chain fatty acids to reduce the production of the inflammato-
ry cytokines and improve the epidermis conditions such as lamellar 
structures (Figure 2) adapted from reference [13] and dry peeling 
[14]. The gut-skin axis is a very critical target for skin conditions 
and should not be ignored for any orally administered product in-
tervention [15]. 

On the other hand, the prevention of water loss through the 
skin and defense from antigenic stimulus are critical for mammali-
an cells. These functions are served by the epidermal permeability 
barrier, which resides primarily in the extracellular domains of the 
stratum corneum as ceramide shown in Figure 3 adapted from ref-
erence [16]. 

Figure 1: The ratio of (length of red circle diameter) / (length of blue circle diameter) represents the proportion of ellipse axis 
length. The smaller the gap between the red circle and the blue circle becomes, the greater the improvement in skin looseness.
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Figure 2: Effects of sPG on facial corneocytes. An increased number of good lamellar structures and less roll-up were observed in 
the sPG group after 2 weeks of ingestion.

Figure 3: Epidermal lipids and skin barrier function.
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Figure 4: Plasma concentration of radioactivity after oral administration of 3H-ceramide.

It is observed orally supplemented with a normal diet with cer-
amide (from rice bran and germ) for the 4 weeks reduced trans-epi-
dermal water loss and improved stratum corneum flexibility. In 
Bio-E’s formula of Marine Collagen + Caviar Daily Supplement, ce-
ramide is sourced from the precious essence of Japanese rice and 
comes in the form of rice bran oil powder. Only 1-2g glucose cera-
mide is extracted from one ton of Japanese rice through a dual-pat-
ented process. A number of clinical studies showed that this Jap-
anese-patented ceramide can help repair corneum, establish skin 
protection barrier, and improve other skin problems such as dehy-
dration, roughness, dry lines, sensitivity, redness, itching and so on 
[17,18]. Each tablet of Marine Collagen + Caviar Daily Supplement 
contains 2 mg of added ceramide, which is way higher than that of 
those on the market (Figure 4). The advantage of rice-derived cer-
amide lies in its high bioavailability for the following reasons: (1) 
the radioactivity concentration in the blood gradually increased to 
attain Cmax at 10.67 h after the administration, followed by gradual 
elimination with a T1/2 of 67.12 h, so it can be retained by the body 
for a long period (2) the rates of remaining ceramide in the body 
and skin were 34% and 16%, respectively, of the total absorbed ce-
ramide, so the retention of ceramide in the body was high [19]. 

Last but not least, Bio-E Marine Collagen + Caviar Daily Supple-
ment contains bonito elastin peptides, which are sourced from the 
aortic bulb of Japanese bonitos and research has shown that the 
signature indicator amino acids of elastin, desmosine and iso-des-
mosine, are only detected in the aortic bulb of bonitos, but not 
in their skin or any other tissues [20]. However, due to the aortic 
bulb’s size being only 2-3 cm long, only milligrams of elastin pep-
tides can be extracted per fish. Research and questionnaires have 
suggested the ingestion of bonito elastin peptides generates mul-
tiple benefits including skin elasticity en hancement, reduction of 
wrinkles, vascular aging prevention, relief of joint pain and female 
chest sagging improvement [21].

Conclusion
Compared to similar inner beauty products on the market, Bio-

E’s Marine Collagen + Caviar Daily Supplement is formulated with 
top-notch patented ingredients from all over the world (Table 1). 
The science and biotechnology of type I and III collagen peptides, 
low molecular weight tripeptides, EGF stimulating theory and 
gut-skin axis target were also unprecedentedly combined in this 
product.

Table 1: Comparisons of Bio-E Marine Collagen + Caviar Daily Supplement and other products on the market.

Items Bio-E Marine Collagen + Caviar Daily Supplement Others

Key Ingredi-
ents

Caviar French sturgeon caviar powder and Japanese salmon roe protein peptides Single source fish roe powder

Collagen fish collagen peptides type I and III, Korean collagen tripeptide Only type I collagen from fish skin

Other Key Ingre-
dients

rice bran oil powder (contains ceramide), Japanese Hokkaido salmon nasal 
cartilage powder, Japanese bonito elastin peptides None

Content 
Analysis

Caviar
15 mg/tablet 6 times compared to others 2.5 mg/tablet

Collagen 699 mg/tablet 525 mg/tablet
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Bioavail-
ability

Molecular 
Weight

Circ. 500 Da collagen molecular weight, only 1/3 compared to others 1500 Da

Credibility

1. Top-grade ingredients from Japan, South Korea and France

Unknown2. 5 patented key ingredients added

3. 13 patents in total
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