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INTRODUCTION 

Cosmetics as defined by European regulation no. 

1223/2009 are the products designed for external ap-

plication on the human body with objectives ranging 

from cleansing, perfuming to protection and appear-

ance enhancement. (Guilleme et al., 2017). Cosmetics 

are subjected to stringent requirements.  Rerequire-

ments.These requirements encompass ensuring the 

safety of the products, minimizing potential side effects, 

and substantiating their positive impact on overall well-

being. (Kalra et al., 2020). The cosmetics market is 

highly dynamic, witnessing a constant influx of new 

products at a rapid pace. This continuous innovation 

has led to the emergence of novel concepts and the 

introduction of new terminology. One such term is 

"cosmeceuticals," coined by Kilgman, which combines 

"cosmetics" and "pharmaceuticals (Kligman, 2005)." 

Cosmeceuticals refer to cosmetic products that offer 

benefits similar to those of pharmaceutical drugs  

(Rashid et al., 2023). The term is commonly used in the 

cosmetic industry, although not recognized by the Fed-

eral Food, Drug, and Cosmetic Act (FD&C Act) (https,//

www.fda.gov/regulatory-information/laws-enforced-fda/

federal-food-drug-and-cosmetic-act-fdc-act). The selec-

tion of these substances is attributed to their capability 

to penetrate the skin and specifically target biological 

processes such as inflammation, pigmentation, and 

aging (Dini and Laneri, 2019).    

Marine pharmaceuticals have captivated considerable 
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interest in the cosmeceutical industry owing to their 

distinctive and diverse bioactive constituents. The ca-

pacity of marine pharmaceuticals to provide contempo-

rary solutions for a range of dermatological disorders 

elucidates their significance in the field of cosmeceuti-

cals (Martins et al., 2014). These bioactive substances 

have many biological properties, including anti- mela-

nogenic, antiacne, anti-photoaging, anti-wrinkling, 

Wound healing and anti-inflammatory, antibacterial, 

antioxidant, anti-tyrosinase, and anti-aging activities 

(Fig.1.) (Brunt and Burgess, 2018). They have the po-

tential to offer therapeutic advantages since they can 

target particular cellular processes and pathways impli-

cated in dermatological disorders (Lim et al., 2019). 

Marine cosmeceuticals are natural health products that, 

when consumed, can enhance the appearance and 

functionality of the snails, hair, and skin. These sub-

stances are thought to work on the body's aesthetic 

effects and/or personal cleanliness. Because consum-

ers nowadays are more conscious of the foods they eat 

and the supplements they take, they are more likely to 

choose natural products that can enhance and restore 

health and beauty without any negative effects (Dini 

and Laneri, 2019).  

As a result, marine cosmeceuticals are growing in pop-

ularity. Cosmeceuticals are active substances in vari-

ous formulations, including creams (Zata et al., 2020) 

lotions, and ointments. These ingredients include vita-

mins, minerals, phytochemicals, and enzymes. These 

naturally occurring bioactive compounds may be ob-

tained from a variety of sources, including marine life, 

microbes, and terrestrial plants (Siahaan et al., 2022). 

These compounds can serve a wide range of purposes, 

some advantageous to human health and can support 

strong, healthy skin, hair, and nails at the cellular level. 

Plants grow too slowly in general, and their chemical 

combination fluctuates according to changes in season 

to season and region (Siahaan et al. 2017). Despite 

this, plant-derived substances are quite popular and 

widely utilized in cosmetics. On the other hand, using 

contemporary aquaculture techniques, marine plants 

and animals can create chemically distinct biomole-

cules that are not present in different terrestrial re-

sources and may be grown quickly and affordably in 

vast quantities (Agrawal et al. 2018).  

Marine cosmeceuticals' biological targets and mode 

of action of drugs 

Depigmentation of skin, UV filters, antiinflammatory, 

antiacne, antiwrinkle, moisturizing, anti-aging, anti-

oxidant, and cytoprotective compounds are all in high 

demand right now (Carpio et al., 2021). The biological-

related activities and associated MOA of certain im-

portant cosmeceutical and biochemical pathways and 

target sites are involved in such processes (Sánchez-

Suárez et al., 2022). 

Anti-melanogenic activity 

The desire to lighten and make skin tone brighter and 

eliminate localised hyperpigmentation drives the need 

for skincare products (Corinaldesi et al., 2017). Skin 

whitening deals with the use of natural or synthetic 

agents that cause hypopigmentation by lowering the 

melanin concentration in the skin. This practice can be 

driven by dermatological necessities such as skin hy-

perpigmentation caused by autoimmune conditions, 

exposure to UV radiation, genetic factors, and hormo-

nal changes that can induce an overproduction of mela-

nin in the skin. Synthetic substances that cause a de-

crease in pigmentation by reducing the melanin con-

centration in the skin can be used (Babitha and Kim 

2011). One or more melanogenic pathway steps, like 

transfer of melanosome, degradation, and post-transfer 

pigment processing, may be involved in depigmenta-

tion. Avoiding exposure to UV light, blocking tyrosinase 

enzyme, inhibiting the proliferation and metabolism of 

melanocytes, or eliminating the melanin itself can all 

stop the production of new melanin (Pillaiyar et al., 

2017).  

Several mechanisms, including the suppression of the 

transcription factor linked to microphthalmia, the down-

stream of melanocortin 1 receptors activity, the disrup-

tion of melanosome maturation and transfer, the loss of 

melanocytes, and the tyrosinase enzyme inhibition, can 

result in skin lightening. Many depigmenting substanc-

es modify skin pigmentation by affecting the activity and 

transcription of tyrosinase-associated melanogenic en-

zymes, tyrosinase-related protein-1 (TYRP-1), TYRP-2, 

or peroxidase. The most frequent and widely used in-

gredient in skin-whitening cosmetics is tyrosinase inhi-

bition. Due to toxicity, poor stability, limited skin pene-

tration, and low potency, synthetic tyrosinase inhibitors 

have only seen limited application to date (Masum et 

al., 2019). Since it is commonly accepted that these 

Fig.1. Use of marine sources for dermatological disorder 

(Zata et al., 2020)  
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substances are safer than traditional skin whiteners, 

researchers have recently focused on substances from 

marine creatures, particularly phlorotannin like 7-

phloroeckol (Fig.2) obtained from brown algae (Azam 

et al., 2017). The concept that active substances are 

not isolated but instead exist within complex and stable 

groups of chemicals that reduce their detrimental im-

pacts at the location of application raised safety con-

cerns ( Lee et al., 2022). Similarly, arbutin,azelaic acid, 

and kojic acid are found to have anti-melanogenic prop-

erties, which help with skin whitening (Fig.2).  

Anti-tyrosinase activity 

Melanin acts as a shield against UV rays, and its anti-

oxidant properties protect the skin. This pigment is vital 

for protecting against sun damage and plays roles in 

disguising appearance, maintaining body temperature, 

and working with beauty products. (Chang and Teo, 

2016). The skin is constantly exposed to both external 

and internal environments, and as a result, it rapidly 

responds to these conditions by altering the pattern of 

constitutive pigmentation. An imbalance in melanin pro-

duction, whether too much or too little, goes beyond 

just cosmetic concerns. Even slight shifts in one's 

health or exposure to harmful environmental factors 

can affect skin coloration trends within transitory (like 

during pregnancy) or long-lasting (such as age spots) 

and hence address illnesses including lentigo, pregnan-

cy masks, and hyperpigmentation brought on by drug 

overdoses, whitening cosmetics are also in high de-

mand. 

Melanin is produced through specific biochemical pro-

cesses within melanosomes and organelles in melano-

cytes. This melanin is later transferred to adjacent 

keratinocytes to protect against UV radiation. The en-

zyme tyrosinase plays a key role in the initial stages of 

this melanin production by converting tyrosine to 3,4-

dihydroxy phenylamine (DOPA) and then oxidizing DO-

PA to dopaquinone (Rodrigues et al., 2021). Tyrosi-

nase plays a critical role in producing melanin and con-

trolling skin coloration. Because it is a key enzyme in 

this process, a common approach in cosmetic skin-

lightening treatments is to inhibit or reduce its activity. 

To prevent the disparity, most studies conducted to 

assess newer tyrosinase inhibitors use conventional 

tyrosinase inhibitors that act as positive control, such 

as kojic acid (Nursid et al., 2020). Kojic acid, a fungal 

metabolite product, is the most extensively studied ty-

rosinase inhibitor. It is currently used in cosmetics to 

lighten skin and as a food additive to deter enzymatic 

browning. Tyrosinase inhibitors are useful for treating 

several dermatological conditions linked to melanin 

hyperpigmentation and are essential depigmenting 

agents in cosmetics (Peng et al., 2021). 

Anti-aging activity 

Skin aging involves the deterioration of the dermis, 

characterized by thinning, dryness, reduced firmness, 

fragility, enlarged pores, the appearance of fine lines 

and wrinkles, visible blood vessels, increased transpar-

ency, and diminished elasticity (Suh et al., 2014). Wrin-

kles form due to the natural decrease in skin thickness 

and elasticity with age, along with the distortion of elas-

tic fibres within the skin. Yet, outside influences such 

as sun exposure, pollution, nicotine, repetitive facial 

expressions like squinting or frowning, and lifestyle 

choices, including diet, sleep habits, and overall health, 

also play a role in aging. Intrinsic aging, on the other 

hand, is mainly influenced by genetic factors 

(Brancaccio et al. 2022). 
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Fig. 2.  Structures of arbutin (i), azelaic acid (ii), kojic acid (iii), and 7-phloroeckol (iv) 
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The lamellar barrier shrinks with ageing, reducing the 

skin's moisture retention capability. Additionally, the 

aging process involves a decline in collagen produc-

tion, decreased activity of fibroblasts, and a slower rate 

of fibroblast renewal. Human skin is a physical barrier 

against viruses and physical harm, dividing the inside 

from the outside world (Prastya et al., 2020). Certain 

compounds, both inorganic and organic, like melanin, 

help regulate protection systems against UV damage. 

To shield themselves from UV rays, different organisms 

produce specific substances, for example, plants gen-

erate secondary metabolites such as flavonoids, while 

marine microorganisms in high-sunlight areas create 

substances like scytonemin, mycosporine-like amino 

acids (MAAs), and other UV-protective compounds with 

unidentified chemical structures. Animals, including 

humans, rely on melanin for UV protection. Beta-

carotene is a potent ingredient in preventing the for-

mation of harmful reactive oxygen species (ROS), safe-

guarding against cellular damage and aging. It's recog-

nized as a key component with anti-aging benefits 

(Nayak et al., 2022). 

Anti-photoaging activity, 

Dermatophilosis or photoaging can result from pro-

longed exposure to UV light. The composition of epi-

dermal extracellular matrix (ECM) can be altered due to 

exposure to UV radiation, specifically UV-A (400 nm–

320 nm) and UV-B (320 nm–290 nm) (Kasanah et al., 

2022). Mottled pigmentation, histological alterations 

such as altered connective tissue and epidermal thick-

ness, and even skin cancer (melanoma) are frequently 

mediated by ROS. Numerous issues result from pro-

longed exposure to ultraviolet (UV) rays and are linked 

to different pathological effects of skin damage (Chen 

et al., 2019). 

Exposure to UV rays can lead to sunburn when mela-

nin does not provide sufficient protection. While limited 

sun exposure can boost mood and vitamin D produc-

tion, it can also cause immediate skin issues like burns, 

thickening, redness, and excessive tanning. Over time, 

continuous exposure is detrimental, contributing to 

premature skin aging and increased risk of skin cancer 

due to UV-induced immune suppression (Hsieh et al., 

2013). While UV-A predominantly impacts the deeper 

dermal layer and UV-B targets the outer epidermal lay-

er, both significantly contribute to skin aging. They 

harm dermal fibroblasts by triggering cytokines, matrix 

metalloproteinases (MMPs), and mutations in mito-

chondrial DNA. By reducing antioxidant enzymes & the 

antioxidant defence mechanism, radiation-induced oxi-

dation may lead to photoaging, which may cause se-

vere oxidative damage, immune modulation, activation 

of melanin production, and, ultimately, carcinogenesis 

(Khan et al., 2018). Use sunscreen creams that fre-

quently incorporate organic or inorganic filters to pre-

vent the harmful effects of UV exposure. Various natu-

ral compounds with photoprotective properties have 

been studied for innovative technological applications. 

These include substances like scytonemin sourced 

from cyanobacteria, mycosporines found in fungi and 

cyanobacteria, MAAs present in various organisms 

(Table 1) like cyanobacteria, microalgae, macroalgae, 

yeast, fungi, sponges, corals, and certain animals, as 

well as flavonoids from plants and melanin in both hu-

mans, other animals, and certain bacterial species (Liu 

et al., 2018).  

Antiwrinkle activity 

The majority of antiwrinkle/antiaging cosmetic formulas 

include moisturising ingredients to keep the skin hydrat-

ed, which is crucial for proper skin function (Shanura 

Fernando et al., 2018). To imitate the skin's natural 

hydration mechanisms, lipids that prevent water loss or 

substances that can establish connections with water 

molecules are applied externally (Kalasariya et al., 

2022). Trans epidermal water loss (TEWL) is typically 

reduced to its usual level by using an oil/water emul-

sion that contains linoleic acid and linolenic acid to hold 

onto the water in the skin. Currently, researchers are 

exploring marine microorganism-derived biosurfactants 

like mannosyl erythritol, rhamnolipids, and sophoro-

lipids for potential use in cosmetics. These substances 

possess emulsification, solubilization, wetting, foaming, 

and dispersion properties. They enhance the solubility 

of hydrophobic components in products and aid in their 

effective delivery through the skin barrier (Kalasariya et 

al., 2021). These biosurfactants sourced from marine 

organisms offer benefits over synthetic alternatives 

because they result in minimal skin irritation, making 

them ideal for anti-aging treatments (Riani et al., 2018). 

Antiwrinkle activities of some marine-derived com-

pounds are mentioned in Table 2.  

Anti-oxidant activity 

Antioxidants are essential for cellular defence against 

aging as they prevent UV-induced reactive oxygen spe-

cies like superoxide anion (O2), hydroxyl radical (HR), 

and H2O2 from damaging membrane lipids, proteins, 

and DNA (Zhong et al. 2019). Antioxidants protect the 

skin from harmful environmental factors like UV rays, 

cigarette smoke, and air pollution that promote oxida-

tive damage. The so-called "antioxidant therapy" in-

volves consuming nutritional supplements that contain 

antioxidants to maintain health and stave off various 

ailments (Tziveleka et al., 2021). Enzymatic and non-

enzymatic chemicals make up antioxidants, while in 

humans, plasma and erythrocytes include enzymatic 

antioxidants like superoxide dismutase (SOD), cata-

lase, the peroxidase glutathione (GSH), reductase of 

glutathione (RG), & glutathione transferase (GST). 

Chlorophylls, carotenoids, and analogues of tocopher-
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ols including vitamin E and isoprenoids are intriguing 

pigments obtained through marine resources which are 

naturally occurring antioxidants (Vega et al., 2020). 

Carotenoids are key ingredients in numerous sun-

screens because of their antiinflammatory and antioxi-

dant properties. They aid in shielding the skin from 

UVA-induced reactive oxygen species and enhance 

skin protection against sunlight. On the other hand, 

MAAs have a strong antioxidant activity by scavenging 

superoxide anion, which prevents lipid peroxidation and 

protects the skin from UV rays. In addition to their thick-

ening and moisturising abilities, algae-derived carbohy-

drates may also contain anti-oxidant, anti-melanogenic, 

and anti-aging qualities that are good for skin, making 

them valuable cosmeceuticals (Vladkova et al., 2022). 

Additionally, the anti-oxidant activities of some marine-

derived compounds are shown in Table 3. 

 

S. No. Compound Source Mode of Action Structure Reference 

1 Eckol Algae 

  

Eckol has antioxidant 

qualities, assists in 

scavenging damaging 

free radicals in the skin. 

 (Pallela et 

al.,2010) 

2 Mycosporine 

methylamine-

serine 

Algae and 

Cyanobac-

teria 

Skin soothing, UV ab-

sorption and Anti inflam-

matory effect 

 

OH

OH

O

NH

O

CH3 O

OH

CH3

(He et al., 2022) 

3 Mycosporine-

glycine 

Red algae DNA damage preven-

tion, Antioxidant proper-

ties and reducing dam-

age caused by UV radi-

ation. 

 

O

NH
OH

OH

CH3

OOH

O (Jun et al., 2020) 

4 Palythene Marine 

Bacteria 

Anti- photoaging through 

UV protection, Antioxi-

dant properties 

 

CH3

O

NHOH
OH

CH3

O

OH

N

(Kim et al., 

2012) 

5 Shinorine Microalgae Antioxidant activity and 

defiance against pho-

toaging by reducing 

damage caused by UV 

Radiation 

 

OH

O OH

O

NHOH

CH3

CH3

O

OH

N

(Oh et al., 2020) 

6 Porphyra-334 coral Antioxidant activity and 

protection against pho-

toaging by reducing UV-

induced damage to the 

skin 

 

O OH

OH

CH3

O

NH

O

OH

CH3

OH

OH

N

(Ryu et al., 

2014) 

Table 1. Important anti-photoaging activities of marine compounds 



Singh, A. and Nimisha / J. Appl. & Nat. Sci. 16(2), 478 - 494  (2024) 

483 

Antiacne activity  

Acne vulgaris, generally known as acne or pimples, is 

the most prevalent skin condition marked by the swell-

ing of the sebaceous glands (Ardiansyah et al., 2021). 

While commonly seen in adolescents, acne can also 

appear in adults. Various elements, including hormonal 

changes, microbial factors, and immune responses like 

androgen-driven oil gland activity, follicular hyperkerat-

inisation, and inflammation, play roles in acne for-

mation. The bacterium Propionibacterium acnes is re-

sponsible for the inflammation that leads to the devel-

opment of inflamed lesions (Pagar et al., 2023). Some 

anaerobic bacteria trigger the release of pro-

inflammatory cytokines along with ROS, and excessive 

production results in a harmful phenomenon that even-

tually leads to scars. To digest excess of sebum and 

Table 2.  Important anti- wrinkle activities of marine compound sported 

Marine  
Compound 

Source Mode of Action Findings Reference 

Fucoidan Brown seaweeds such 
as Sargassum sp., 
Undaria pinnatifida, 
and Fucusvesiculosus. 

Possesses antiwrinkle effects 
that slow down the skin's break-
down of collagen and elastin 
fibers by blocking the enzymes 
collagenase and elastase. It 
also promotes the formation of 
collagen and enhances skin 
hydration. 

Based on both in 
vitro and in vivo 
studies, fucoidan 
has been shown to 
improve skin elastic-
ity, reduce wrinkle 
depth, and increase 
skin firmness. 

(Fitton et al., 
2015) 

Collagen pep-
tides 

Scales of fish, skin of 
fish, or other aquatic 
sources of collagen. 

Through simple skin absorption, 
they stimulate the creation of 
newly produced collagen fibres, 
promoting skin suppleness and 
reducing the appearance of 
wrinkles. 

Clinical reduces 
wrinkle depth and 
increases skin mois-
ture and softness. 

(Al-Atif, 2022) 

Squalene olive oil, algae, and 
other marine plant-
based oils like shark 
liver oil. 

Moisturizes and protects against 
free radicals. It enhances skin 
hydration, offers UV protection, 
and lessens oxidative stress. 
Additionally, it encourages skin 
cell renewal and aids in restor-
ing the skin's normal barrier 
function. 

It has been shown in 
studies to have the 
ability to smooth out 
fine lines, inhibit the 
development of 
wrinkles, and en-
hance skin texture. 

(Alves and 
Kijjoa, 2020) 

Astaxanthin Microalgae that retain 
astaxanthin have a 
protective pigment, 
including Haemato-
coccus pluvialis. 

Strong antioxidant that fights 
free radicals and lessens oxida-
tive stress prevents MMPs, 
which are responsible for break-
ing down collagen. 

Topical application 
may boost skin hy-
dration, improve 
skin suppleness, 
and reduce the 
depth of wrinkles. 

(Alves and 
Kijjoa 2020); 
(Siahaan et al., 
2022) 

Marine colla-
gen 

Scales of fish, skins of 
fish, and other marine 
sources of collagen. 

Promote collagen synthesis, 
increase skin suppleness, and 
minimize the look of wrinkles. 

It enhances skin 
texture and aids in 
moisture retention. 

(Siahaan et al., 
2022) 

Eicosatetrae-
noic acid (EPA) 

Abundantly present in 
fish oil, especially 
those from cold-water 
fatty fishes. 

It has anti-inflammatory and 
antioxidant properties that can 
help lessen the oxidative stress 
and inflammation contributing to 
wrinkles and skin ageing. 

Additionally, it im-
proves skin water 
retention and also 
performs barrier 
function. 

(Brunt and Bur-
gess, 2018) 

Dermaseptin Derived from sea 
frogs' skin secretions. 

A peptide with antibacterial and 
antioxidant effects is referred to 
as dermaseptin. 

It has demonstrated 
potential anti-ageing 
effects by increasing 
skin suppleness, 
lessening the depth 
of wrinkles, and 
speeding up the 
healing of wounds. 

(Navon-Venezia 
et al., 2002) 

Chondroitin 
sulphate 

Derived from marine 
sources such as shark 
cartilage. 

Through the stimulation of colla-
gen production, inhibition of 
collagenase activity, and im-
provement of skin moisture, 
chondroitin sulphate has anti-
wrinkle benefits. 

Promotes skin firm-
ness to the skin. 

(Pai et al., 
2017) 

Sea cucumber 
extract 

produced by several 
sea cucumber spe-
cies. 

Bioactive substances found in 
sea cucumber extract, including 
peptides, collagen, and antioxi-
dants, support its antiwrinkle 
efficacy. 

It aids in enhancing 
skin texture, reduc-
ing wrinkle for-
mation, and improv-
ing skin elasticity. 

(Bahrami et al., 
2018) 
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skin oil, they also release lipases, which in turn trigger a 

severe local inflammatory response that destroys hair 

follicles (Mias et al., 2023). Consequently, the cosmet-

ics sector has identified inhibiting the growth of P. acne 

as a key strategy for acne treatment. During research 

on antibacterial components from aquatic resources to 

create natural skincare products for acne prevention, 

Sargafuran (Fig. 3.) emerged with potent antiacne prop-

erties against P. acnes, showing a minimal inhibitory 

concentration (MIC) value of 15 µg/mL. Exploring 

chemicals from various algae species could offer prom-

ising options for developing skincare products targeting 

acne vulgaris (Nabiya et al., 2022). Antimicrobial activi-

ties exhibited by some marine-derived compounds are 

listed in Table 4.  

Wound healing and antiinflammatory activities 

The sophisticated and highly controlled wound healing 

process involves reconstructing injured tissues' ana-

tomical structures and forms. Three phases overlap in it 

(Park et al. 2017). 

Proliferative phase- This triggers the release of growth 

hormones and promotes the proliferation of cells. 

Initial inflammatory phase- This involves activating 

platelets and releasing cytokines and growth factors, 

which define characteristics.  

Remodeling phase- The collagen is produced and 

organised, giving rise to the mature scar (Ibrahim et al., 

Table 3. Important anti-oxidant activities of marine compounds 

Marine  
Compound 

Source Mode of Action Findings Reference 

Fucoxanthin Brown seaweeds 
like Undaria pin-
natifida and Hi-
jikia fusiformis. 

It reduces oxidative stress, neu-
tralises free radicals, and stops 
the lipid peroxidation of the skin. 

It has antiinflammatory quali-
ties and the ability to in-
crease skin suppleness. It 
promotes the overall well-
being of the skin and pro-
vides protection against 
premature ageing caused by 
oxidative damage. 

(Seth et al., 
2021) 

Porphyra-334 Porphyria spe-
cies of red algae. 

Absorption of UVB and UVA light 
aids in defending the skin against 
oxidative damage brought on by 
UV radiation. 

It has calming effects on the 
skin and helps to keep it 
healthy. 

(Becker  
et al., 2016) 

Phlorotannin Brown seaweeds 
such as 
Ascophyllum 
nodosum, Eck-
lonia cava(EC), 
and Fucusvesic-
ulosus. 

They demonstrate high antioxi-
dant activity through the scaveng-
ing of free radicals and the inhibi-
tion of oxidative stress. It also has 
antiinflammatory properties, aids 
in UV damage prevention, and 
stimulates collagen production in 
the skin. 

They have been found to 
support better skin health 
and skin brightness. 

(Rajan  
et al., 2021) 

C-phycocyanin Blue green algae 
(e.g., spirulina) 

It has antiinflammatory and anti-
oxidant properties. It neutralises 
free radicals, lowers oxidative 
stress, and shields the skin from 
harm caused by the environment. 

It increases collagen synthe-
sis and enhances skin sup-
pleness. 

(Bannu  
et al., 2019) 

Halogenated 
compounds 

Algae, sponges, 
and various ma-
rine microbes 

They can neutralize free radicals, 
reduce oxidative stress, and 
shield the skin from harm from the 
environment. 

Some halogenated substanc-
es have also shown anti-
inflammatory properties and 
the ability to enhance skin 
health. 

(Shanura 
Fernando  
et al., 2016) 

Bromophenols Red and brown 
algae 
(Rhodophyta 
and Phaeophyta, 
respectively) are 
examples of 
marine algae. 

They have Antiinflammatory and 
antioxidant characteristics that 
work well to scavenge free radi-
cals and reduce skin oxidative 
stress. 

The potential of bromophe-
nols to prevent UV-induced 
ageing and promote skin 
health has been studied. 

(Olsen  
et al., 2013) 

Mero-
terpenoids 

marine inverte-
brates, including 
corals and 
sponges. 

meroterpenoids have significant 
antioxidant properties. They can 
neutralise free radicals, lessen 
oxidative stress, and shield the 
skin from harm caused by the 
environment. 

These substances have also 
demonstrated promise for 
accelerating wound and skin 
healing. 

(Mhadhebi 
et al., 2011) 

OH

CH3

CH3

OOH

O

Fig. 3. Structure of Sargafuran 
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2018); Goldberg and Diegelmann, 2017). 

Several factors can impede the wound healing process, 

such as infections, pre-existing medical conditions like 

diabetes or heart issues, certain medications, including 

steroids, and aging. Essentially, two types of signalling 

mechanisms exist within inflammation, those that initi-

ate and sustain it and those that bring it to an end. 

These messages' asymmetries can damage tissues 

and cells and, due to the improper functioning of the 

whole process, might result in persistent inflammation 

Table 4.  Important antimicrobial activities of marine compounds reported in the literature 

Marine 

Compound 

Source Mode of Action Findings Reference 

Zinc oxide Zincite, a mineral 

resource, can be 

used to create natural 

zinc oxide. Further-

more, it is synthe-

sized. 

Antimicrobial and antiinflamma-

tory effects can be obtained by 

zinc oxide. It reduces sebum 

production, prevents the devel-

opment of germs that cause 

acne (such Propionibacterium 

acnes), and reduces inflamma-

tion brought on by acne lesions. 

It has a little dehydrating effect 

that aids in absorbing extra oil 

and clearing pores. 

(Abendrot 

and Kali-

nowska-Li, 

2018) 

Alginate Produced by a num-

ber of different brown 

seaweed species, 

including Laminaria 

and Ascophyllum. 

It helps to absorb excess oil 

from the skin and regulates se-

bum production. Additionally, it 

has antiinflammatory properties 

that reduce acne-related red-

ness and inflammation. 

Alginate helps gently exfoliate 

dead cells from the skin, which 

can help with skin cleanliness. 

  

  

(Abd-Allah 

et al., 2020) 

Niacina-

mide 

Vitamin B3 comes in 

the form of niacina-

mide, which can be 

produced artificially or 

obtained naturally 

from foods like fish. 

It reduces inflammation, regu-

lates sebum production, and 

strengthens the skin's protective 

barrier. 

Niacinamide also aids in the 

reduction of post-inflammatory 

hyperpigmentation (PIH), a 

condition frequently associated 

with acne, and has antibacteri-

al properties against germs 

that cause acne. 

(Madaan  

et al., 2021) 

Sea whip 

extract 

Produced by Pseu-

dopterogorgiaelisabet

hae, a type of Carib-

bean gorgonian coral. 

It calming and antiinflammatory 

properties. It reduces redness 

and soothes inflammation 

brought on by acne. 

Promotes a healthy complex-

ion by reducing excessive se-

bum production. 

(Draelos, 

2011) 

Chitosan Obtained from crusta-

cean shells, such as 

those of crabs, 

prawns and lobsters. 

Antimicrobial and wound-

healing capabilities are both 

found in chitosan. It aids in re-

ducing acne-related inflamma-

tion and preventing acne-

causing bacteria from growing. 

Chitosan promotes skin regen-

eration and can speed up the 

recovery of acne lesions. 

(Abd-Allah 

et al., 2020) 

Fucoidan Brown seaweeds like 

Sargassum and Fu-

cusvesiculosus. 

It has antiinflammatory and anti-

bacterial effects Both inflamma-

tion and the development of 

acne-causing bacteria are inhib-

ited. 

Fucoidan supports a healthy 

skin barrier and regulates se-

bum production. 

  

(Zheng  

et al., 2023) 

Marine 

peptides 

Produced by a variety 

of marine creatures, 

including sponges, 

fish, and algae. 

Marine peptides have antibacte-

rial qualities that work to kill 

acne-causing bacteria and re-

duce acne inflammation. Addi-

tionally, they can speed up 

wound healing and minimize 

acne scarring. 

Marine peptides have the abil-

ity to improve skin moisture 

and improve general skin 

health. 

(Fonseca  

et al., 2023) 

Marine 

enzymes 

Obtained from marine 

sources, such as pa-

paya (papain) & pine-

apple (bromelain). 

They aid in unclogging pores, 

removing dead skin cells, and 

reducing acne-related irritation. 

  

These enzymes may be helpful 

to reduce acne-related PIH. 

  

(Vladkova 

et al., 2022) 
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and, in more extreme circumstances, even death 

(Goldberg and Diegelmann, 2017). The more persistent 

inflammatory conditions of the skin, which include seb-

orrheic dermatitis, eczema, atopic dermatitis, rosacea, 

and psoriasis, can manifest in a number of ways, in-

cluding recurrent rashes accompanied by itching & red-

ness of the skin (Demidova-Rice et al., (2012).  

In folk medicine, sea cucumbers, especially Sti-

chopushermanni, sometimes known as "gamatemas," 

have been historically used to treat a variety of ail-

ments, notably the healing of wounds. Another com-

pound sourced from marine environments known for its 

wound-healing attributes is fucoidan (Khotimchenko, 

2018), a sulphated, fucose-rich polysaccharide primari-

ly discovered in the matrix of brown algae. The part 

cutaneous inflammation causes many illnesses, includ-

ing cancer and discoid lupus erythematosus (DLE), as 

well as aging of the skin that is evident. It highlights 

how crucial it is to manage inflammation by using anti-

oxidants, cosmeceuticals that reduce inflammation, and 

a diet high in antioxidant and antinflammatory foods. 

Microbiological, immunological, and toxic substances 

trigger the inflammatory response by triggering media-

tors such as prostaglandins, leukotrienes, Nitric Oxide 

(NO),Tumor Necrosis Factor-alpha (TNF-α), and inter-

leukins. After that, the article explores methods for re-

ducing the overproduction of pro-inflammatory eico-

sanoids, specifically arachidonic acid, and addresses 

problems with traditional therapies such as corticoster-

oids and nonsteroidal antiinflammatory medications 

(NSAIDs)  (Ganceviciene et al., 2012; Yuan et al., 

2023). The possible role that sea cucumbers—in partic-

ular, Stichopus hermanni—may have in the healing of 

wounds comes into light. Based on sustained release 

qualities, sea cucumber extracts have been shown in 

studies to speed up wound contraction rates and im-

prove the efficacy of hydrogel wound dressings (Ming, 

2001).  

The antiinflammatory properties of sea cucumbers are 

also discussed in the article, with substances such as 

saponins being credited for their effectiveness. The  

fucoidan is a polysaccharide generated from marine 

algae that can heal wounds. Fucoidan is present in 

brown algae (Mou et al., 2018). Faster wound contrac-

tion is facilitated by the antiinflammatory and angiogen-

ic properties of low molecular weight fucoidans (LMF). 

Collagen deposition is increased, tissue remodelling is 

accelerated, and antioxidant activity is demonstrated by 

LMF therapy, possibly via sulphate groups. It empha-

sizes how growth factors such as Vascular Endothelial 

Growth Factor (VEGF) and Transforming Growth Fac-

tor-beta (TGF-β) are involved in wound regeneration 

and how LMF treatment boosts their expression, which 

lends further credence to the substance's ability to heal 

wounds (Savari et al., 2019). 

Marine sources derived cosmeceutical ingredients 

The majority of marine resources can potentially be 

transformed into precious cosmeceutical chemicals by 

the marine bioprocess sector. Modern bioprocessing 

technologies have been created through separation to 

extract bioactive components from food products ob-

tained from marine sources that can be utilised as cos-

meceuticals. The transformation processes responsible 

for producing these compounds with functional quali-

ties, for instance, enzyme-mediated hydrolysis activity, 

are enhanced by adjusting physicochemical variables 

like pH and temperature.  Therefore, the ultrafiltration 

membrane method is employed to obtain an effective 

recovery while obtaining functional bioactive substanc-

es with the appropriate functional characteristics and 

molecular size (Resende et al., 2022). Numerous ma-

rine organisms contain a variety of compounds with 

fascinating properties that are used by the cosmetics 

industry. The ones that have already undergone com-

mercialization are included in Table 5 (Boden, 2019).  

Cosmeceuticals from marine origin 

Consumers' growing interest in natural cosmetics has 

led to a rush to mine nature's rich supply of biologically 

active substances for use in cosmetics (Shaikh, 2022). 

As more and more customers seek goods made from 

natural sources, the cosmetics sector is releasing more 

and more products that contain marine-based extracts 

or components. The cosmetics sector increasingly fo-

cuses on research and development (R&D) to create 

products using compounds or extracts from natural 

sources. This shift aligns with a worldwide preference 

for items seen as beneficial to health, environmentally 

responsible, and eco-friendly (Siahaan et al., 2017). 

Due to their numerous benefits compared to synthetic 

alternatives, consumers are increasingly seeking cos-

metic products that utilize innovative bioactive com-

pounds from natural sources. While marine resources 

are now recognized as a rich reservoir of varied com-

pounds with diverse biological properties suitable for 

cosmeceuticals, plant-based ingredients have long 

been and remain a staple in natural cosmetics. The 

extensive biodiversity in marine settings offers a wealth 

of chemical diversity with potential applications across 

pharmaceuticals, cosmeceuticals, molecular research, 

fine chemicals, and agrochemicals.  Further research 

efforts are needed to fully grasp the vast potential of 

the marine environment, especially considering the 

numerous undiscovered marine species. Over time, 

marine organisms have developed various biochemical 

and physiological mechanisms for purposes like repro-

duction, communication, and defence against threats 

such as infections and predators. Given their beneficial 

properties like antioxidant, antiinflammatory, anti-

allergic, antiaging, and UV protection, many of these 

compounds hold significant promise as cosmeceuticals 



Singh, A. and Nimisha / J. Appl. & Nat. Sci. 16(2), 478 - 494  (2024) 

487 

or marine-based cosmeceuticals (Harari, 2012). 

Discovering new marine natural products often involves 

collecting specimens, which challenges their sustaina-

bility and reproducibility. Issues related to consistency 

arise due to environmental changes and shifts in the 

biochemical interactions within the target organisms' 

communities. Additionally, the substantial biomass of-

ten needed for drug discovery raises sustainability con-

cerns. Furthermore, variations in the chemical composi-

tion of the same species across seasons or locations 

might mean the desired metabolite isn't consistently 

present. However, modern methods for raising marine 

invertebrates in aquaculture may provide a way around 

these two problems since they allow for the continuous 

production of animal biomass in the presence of uni-

form environmental circumstances (Romano et al., 

2022). 

Macroalgae-derived compounds 

Generally speaking, cosmeceuticals—marine brown 

and red algae—are used in cosmetic goods (Jesumani 

et al., 2019). Seaweeds, or macroalgae, have long 

been used to manufacture phycocolloids such as algi-

nates, carrageenan, and agar. Furthermore, some 

Table 5.  Marketed product of marine origin for dermatological disorders 

S. 

No. 

Product Ingredient Source Cosmetic Benefits Company Website 

1 Eleana Marine 

collagen 

Marine 

sponge 

Reduces the wrinkles' visibility and pro-

tects the skin from free radical damage 

and irritation. 

www.klinipharm.com/ 

2 Rose Plus 

marine colla-

gen complex 

Marine 

collagen 

Marine 

collagen 

Increases collagen and elastin production, 

reducing fine lines and creating smooth, 

velvety skin. 

www.the organic phar-

macy.com/ 

3. SalmonCol-

lagen 

Marine 

collagen 

Salmon 

skin 

Profound penetration enhances the state 

of the skin from the inside out. 

www.finncanada.com/ 

4. Eclae Carote-

noids 

Marine 

Phyto-

plankton 

(Dunaliella

salina) 

Produces a substantial amount of carote-

noids and enhances the effects of anti-

aging. 

www.eclae.com/en/ 

5. Abyssine Exopoly-

saccharides 

Alter mo-

nas fer-

ment ex-

tract 

Recognising and minimising irritation 

caused by skin sensitivity 

www.unipex.com/ 

6. Refirmar Protein 

mixture 

Pseudoalt-

eromonas 

sp. 

Moisturising, antiwrinkle, and reducing 

expression lines. 

https,//bioalvo.com/ 

7 Sea Code Glycopro-

teins 

Pseudoalt-

eromonas 

sp. 

Protein maintenance in cells. https,//lipotec.com 

8 Resilience Tricyclic 

diterpene 

glycoside 

Pseu-

dopterogor

gia 

Elisa-

bethae 

Analgesic and antiinflammatory medica-

tion used to treat pain brought on by sun-

burn. 

https,//esteelauder.es 

9 Alguronic Alguronic 

acid 

Marine 

microal-

gae 

Enhances the firmness and general health 

of the skin. reduces the visibility of tiny 

lines. 

www.algenist.com/ 

10 Dermochlo-

rella DG 

Oligopep-

tides 

Marine 

microalga 

(Chlorella 

sp.) 

Boosts the firmness and tone of the skin 

and removes vascular defects. 

www.codif-reserche-

etnature.com/ 

11 Collagen 

Moisturizer 

Marine 

collagen 

Fish skin Provides tissues with resilience and stops 

wrinkles from forming. 

www.seanergy.es/ 

12 Hydrolysed 

Fish Colla-

gen 

Hydrolysed 

Fish Colla-

gen 

Fish skin Encourages strong, healthy joints, hair, 

skin, and nails. 

www.kenneyandross. 

com/ 

https://lipotec.com
https://esteelauder.es
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brown and red macroalgae varieties are utilised in cos-

metics because they contain many physiologically ac-

tive substances, vitamins, minerals, amino acids, car-

bohydrates, and lipids (Rahman, 2020). The macroal-

gae such as Ulva lectica, Ascophyllum nodosum, Lami-

naria species like L. longicruris, L. saccharina, and L. 

digitata, along with Alaria esculenta, Chondrus crispus, 

Mastocarpus stellatus, and various Porphyra species 

are commonly incorporated into cosmetic products. 

These algae naturally produce diverse chemical com-

pounds as a defence against environmental stresses. 

Many of these compounds serve as pigments in cos-

metics and are also recognized as cosmeceuticals, 

offering skincare benefits like protection against UV 

rays, oxidative damage, and signs of aging. Given their 

distinct properties, the cosmetic industry has utilized 

these functional components from macroalgae for 

years in roles such as moisturizers, skin conditioners, 

and agents to control product thickness (Ariede et al., 

2017). Agar and carrageenan, two of its main products, 

have been employed in cosmetics and marine cosmet-

ics as gelling, thickening, and stabilizing agents. About 

59% of all macroalgae grown worldwide are brown al-

gae, with red algae making up 40% and green algae 

less than 1% (CHA et al. 2011). Large-scale seaside 

cultivation of macroalgae is possible, and by adjusting 

the culture conditions, it is possible to regulate the pro-

duction of the bioactive chemicals produced by the al-

gae, including proteins, polyphenols, and pigments.  

The over-production of cutaneous progeria, brought on 

by cellular senescence and increasing telomere degra-

dation, was effectively reduced by a lipophilic extract of 

the brown alga Alaria esculenta (Christaki et al., 2013). 

It investigated how phlorotannin’s from brown algae, 

namely EC, inhibit human cell lines' MMPs. At low con-

centrations, it was discovered that phenol tannins in EC 

selectively inhibited MMP-2 and MMP-9 activities and 

efficiently inhibited the activity of bacterial collagenase-

1. Similar to the positive control drug doxycycline, the 

inhibitory effects were also observed in human dermal 

fibroblasts and HT1080 cells. Crucially, EC extract 

showed MMP inhibition without having harmful effects, 

suggesting that it could be used as a safe therapeutic 

MMP inhibitor for diseases such as wrinkle formation, 

arthritis, metastasis, and chronic inflammation (Kim et 

al., 2006).  

Castillo et al. extracted bioactive chemicals from five 

Adriatic Sea algae using two different extraction proce-

dures (ultrasound-assisted and matrix solid-phase dis-

persion), with ethanol/water being the most effective. 

Total phenolic content ranged from 0.2 to 38 mg GAE/

g, and antioxidant activity varied with IC50 values be-

tween 44 and 11,040 mg/L. Liquid chromatography-

tandem mass spectrometry identified abundant hy-

droxybenzoic acid derivatives, particularly in Gongolar-

ia Barbata (up to 500 mg/kg).this shows that  potential 

of these algae as a rich source of phenolic compounds 

(Castillo et al., 2023). The methanol extract of the red 

marine algae Corallina pilulifera (CPM) has been 

shown in vitro to be able to inhibit UV-induced oxidative 

stress as well as the expression of MMP2 and MMP9 in 

human dermal fibroblast (HDF) cells. Dermocea® by 

Gelyma is a commercially available product containing 

a mixture of algal extracts derived from the red algae 

Meristotheca diaresis and Jania rubens. This product is 

designed to enhance the production of keratin, glycosa-

minoglycans (GAGs), and collagen types I and III. 

(Ganesan et al., 2019).  

Research suggests that marine brown and red algae 

offer significant potential as beneficial marine-derived 

cosmeceuticals, whether in pure compounds or ex-

tracts. Extracts from the green alga Chlamydocapsa 

sp., commonly referred as snow algae, are incorpo-

rated into skincare and hair care products to combat 

photoaging. It may also help prevent wrinkle formation 

from exposure to UV rays in cold, or dry conditions and 

protect against environmental factors that compromise 

skin barrier function (Ganesan et al., 2019; 

Chakraborty, 2023). 

Marine invertebrate-derived compounds   

Marine invertebrate-derived compounds are bioactive 

substances extracted from marine invertebrates, such 

as sponges and coral-derived compounds, as dis-

cussed below. These compounds have been found to 

have potential applications in various fields, such as 

cosmeceutical and drug discovery. 

Marine sponge-derived compounds 

Generally, some of the isolated bioactive secondary 

metabolites produced by marine invertebrates, particu-

larly marine sponges, are thought to be produced by 

functional groups of enzymes derived from the associ-

ated microorganisms. When analysing the secondary 

metabolites produced by marine invertebrates, it is im-

portant to consider the relationship between these or-

ganisms and phytoplankton (Kennedy et al. 2009). 

These microbes are renewable sources of many natu-

ral compounds, which makes them potentially highly 

essential for new medicines and cosmeceuticals. Ma-

rine sponges are considered repositories of marine 

microbial variety, which may open up new possibilities 

for marine biotechnology. This is demonstrated by the 

fact that a large number of metabolites derived from 

sponges have properties in common with natural chem-

icals produced by bacteria and fungi, or they fall into 

the same family of substances (Wang et al., 2022). 

Microbes commonly reside within the mesophyll of 

sponges, and some studies have indicated that specific 

compounds initially identified from marine sponge ex-

tracts are created by microorganisms associated with 
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these sponges. Furthermore, numerous natural sub-

stances isolated from marine sponges, including antibi-

otics, antifungals, and compounds with antipredator or 

antifouling properties, seem to be products generated 

by marine microbial activity (Petchiyammal et al., 

2023). As bacteria give their hosts the byproducts of 

their metabolism, the sponges are able to acquire char-

acteristics unique to bacteria, including autotrophy, ni-

trogen fixation, and nitrification. Moreover, these bacte-

ria are capable of breaking down substances from me-

tabolism that support the sponge skeleton and shield it 

from UV light (Patel et al., 2023). 

However, to fight for space, marine sponges also pro-

duce enzymes. These enzymes can be employed as 

skin-whitening ingredients in a variety of cosmetic for-

mulas, as well as to slow the growth of germs and fun-

gus that could invade their host. Sponge metabolites 

are becoming more and more promising for use in cos-

metics even though the cosmetics industry has only 

examined a small fraction of the bioactive substances 

identified in marine sponges (Rosner et al., 2023). For 

example, in the pigmented human melanoma cell line 

MM418, it was demonstrated that halistanol trisulphate, 

a C-29 steroidal detergent derived from the Indo-Pacific 

sponge Haliclona sp., inhibited the maturation of tyrosi-

nase to a form linked with melanin formation 

(Townsend et al. 1992). The marine sponge Acanthella 

cavernosa was extracted in hexane, methanol, and 

ethanol. These extracts were tested for their antioxidant 

and antibacterial properties against P. acnes; only the 

ethanol extract showed these properties in vitro.  So, a 

marine sponge may be used as a natural cosmeceuti-

cal made from marine extract to prevent acne (Yanti et 

al., 2015). 

 

Coral-derived compounds 

Coral powder is employed as a sustainable substance 

in various cosmetic products due to its textural, chemi-

cal, and physical properties and mineral content 

(Uppala 2015). In its composition, coral powder con-

sists mainly of calcium carbonate and can contain ap-

proximately 74 other minerals, excluding heavy metals. 

When applied topically, coral powder offers skin miner-

al benefits, protection against UV rays, and properties 

that soften the skin and provide antioxidant, anti-aging, 

and antiacne effects. Additionally, it is used in creating 

formulations for deodorants and lipsticks (Uppala, 

2015).  

Additionally, certain coral secondary metabolites, such 

as diterpene glycosides like pseudopterosins, have 

been isolated from corals and have shown potential for 

use in cosmeceuticals.  These compounds possess 

beneficial properties like antiinflammatory, antioxidant, 

and antiacne, making them essential ingredients for 

skincare formulations. Significant research has focused 

on the antiinflammatory effects of pseudopterosins, 

with particular attention given to pseudopterosin A. 

Their analgesic and antiinflammatory qualities have 

been observed to surpass those of current medications 

like indomethacin. The alteration of the arachidonic 

acid cascade by a pharmacological mechanism of ac-

tion that is still unknown is the mechanism of action of 

pseudopterosins. It has been documented that pseu-

dopseudopterosin A binds to G protein-coupled recep-

tors to prevent phagosome formation and release intra-

cellular calcium. Several other pseudopterosins have 

also been shown to exhibit remarkable antiinflammato-

ry properties, and it is proposed that they prevent leu-

kotriene production and human neutrophil degranula-

tion (Bhattacharya, 2023).   

Sea cucumber-derived compounds  

The sea cucumbers are a great source of bioactive 

substances such as minerals, fatty acids, gelatine, vita-

mins, amino acids, phenols, chondroitin sulphate, sapo-

nins, carotenoids, and bioactive peptides. Wound heal-

ing, neuroprotective, anticancer, anticoagulant, antibac-

terial, and antioxidant properties are a few of the health 

benefits associated with sea cucumbers (Pangestuti 

and Arifin, 2018). Sea cucumber extracts are rich in 

vitamins such as A, B1 (thiamine), B2 (riboflavin), B3 

(niacin), and various minerals including calcium, mag-

nesium, iron, zinc, selenium, germanium, strontium, 

copper, and manganese. These components make 

them valuable ingredients for cosmeceutical applica-

tions. Sea cucumber extracts contain easily absorbed 

vitamins and minerals that replenish moisture and en-

courage the regeneration of damaged skin cells 

(Siahaan et al., 2017). The studies on the properties of 

sea cucumber extract are given in Table 6 

Future perspectives  

Even though there are now a few marine-related prod-

ucts in the market, the quantity of these products is still 

relatively small compared to the size of the ocean and 

the discoveries that yet lie ahead. Until 2012, just three 

categories of marine algal compounds—agar, carra-

geenan, and alginates—were used commercially. This 

suggests that a large number of marine compounds, 

particularly tiny molecules, can still be used to make 

cosmeceuticals. However, more work needs to be done 

on the products' isolation and characterisation to identi-

fy their pharmacophores molecular changes, assess 

their pharmacological qualities and safety aspects, en-

hance the product's quality, and, most importantly, 

more research and development funding.  

Conclusion 

The desire to appear younger and healthier has be-

come a global concern as the baby-boomer generation 
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approaches senior age. People's awareness of the 

risks associated with using various chemicals in medi-

cations and cosmetics and the health advantages of 

compounds derived from natural resources has in-

creased thanks to the population-informing power of 

social media and the efficient transmission of scientific 

data. Therefore, the utilisation of natural materials and 

eco-friendly procedures characterise this millennium. 

Marine biotechnology, also called "blue biotechnology," 

is gaining attraction as an alternative to "green technol-

ogy" because it offers a wide range of naturally occur-

ring compounds with unique biological and pharmaco-

logical qualities unavailable in terrestrial ecosystems. 

While the pharmaceutical industry has been at the fore-

front of tapping into the riches found in the ocean, the 

cosmetic industries are increasingly giving marine habi-

tats more consideration. It is fascinating to note that 

these marine resources are underutilised despite some 

natural constraints. First and foremost, it is challenging 

to do more bioassays and development since relatively 

few molecules are separated from biological materials, 

often gathered from maritime habitats. The second fac-

tor is the production variations resulting from environ-

mental changes that marine organisms are exposed to. 

Thus, a sustainable method for harvesting bioactive 

metabolites for use as active ingredients, excipients, 

and additives is needed, such as cultivating marine 

creatures under ideal conditions. This will help make 

microbiological biotechnology a viable option for pro-

ducing many highly valued chemicals for cosmeceuti-

cals. 

ACKNOWLEDGEMENTS 

The authors thank Amity University Uttar Pradesh 

Lucknow Campus for providing the necessary library 

facilities.  

Conflict of interests 

The authors declare that  they have no conflict of  

interest.    

REFERENCES 

1. Abd-Allah, Hend, Rasha T A Abdel-Aziz & Maha Nasr 

(2020). Chitosan Nanoparticles Making Their Way to Clini-

cal Practice, A Feasibility Study on Their Topical Use for 

Acne Treatment. International Journal of Macromolecules 

156, 262–70. https,//doi.org/10.1016/j.ijbiomac. 

2020.04.040 

2. Abendrot, M. & U. Kalinowska-Lis. (2018). Marine Fungi, 

An Untapped Bioresource for Future Cosmeceuticals. 

Phytochemistry Letters 23, 15–20. https,//doi.org/10.1016/

j.phytol.2017.11.003 

3. Al-Atif, Hend. (2022). Collagen Supplements for Aging 

Wrinkles, A Paradigm Shift in the Fields of Dermatology 

and Cosmetics. Dermatology Practical and Conceptual 12

(1), 1–10. https,//doi.org/10.5826%2Fdpc.1201a18 

4. Alves, Ana, & Anake Kijjoa. (2020). Marine-Derived Com-

pounds with Potential Use As. Molecules 25(1223), 2536. 

https,//doi.org/10.3390/molecules25112536 

5. Ardiansyah, A, A Nugroho, A Rasyid & M Y Putra ( 2021). 

Screening of Antioxidant and Antiacne Activities in 16 Sea 

Cucumber in Indonesia. In IOP Conference Series, Earth 

and Environmental Science, IOP Publishing, 12048. DOI 

10.1088/1755-1315/695/1/012048 

6. Ariede, Maíra Bueno et al. (2017). Cosmetic Attributes of 

Algae-A Review. Algal Research 25, 483–87. https,//

doi.org/10.1016/j.algal.2017.05.019 

7. Azam, MohaRmmed Shariful, Jinkyung Choi, Min-Sup 

Lee, & Hyeung-Rak Kim. (2017). Hypopigmenting Effects 

of Brown Algae-Derived Phytochemicals, A Review on 

Molecular Mechanisms. Marine Drugs 15(10), 297. https,//

doi.org/10.3390/md15100297 

8. Babitha, Sumathy, & Eun-Ki Kim. 2011. Effect of Marine 

Cosmeceuticals on the Pigmentation of Skin. CRC Press, 

Boca Raton, FL, USA.pp.63-66 

9. Bahrami, Yadollah, Wei Zhang & Christopher M.M. Franco 

(2018). Distribution of Saponins in the Sea Cucumber 

Holothuria Lessoni; The Body Wall versus the Viscera, 

Table 6. Properties of the extracts of sea cucumber extract 

Sea Cucumber extract Properties Reference 

Stichopus japonicus The ethyl acetate fraction of this extract effectively hindered mela-

nin production by reducing the levels of essential proteins like 

tyrosinase, TRP-1, (tyrosinase-related protein-1) TRP-2, 

(tyrosinase-related protein-2) and the melanocyte-specific MITF 

(Microphthalmia-Associated Transcription Factor) isoform. exhibit-

ed minimal harm to human keratinocyte HaCaT cells and showed 

no negative effects in skin irritation tests on humans, reducing skin 

(Yoon et al., 2010) 

Sanguisorba officinalis 

and Stichopus japoni-

cus 

It has skin-lightening properties, Stichopus japonicus reduced 

tyrosinase activity by 61.78%, whereas a combination of both re-

duced it by 59.14%. Suppresses melanin production in clone M-3 

melanocytes showed non-irritating properties in ocular irritation 

(Lee et al., 2010) 

Fucosylated chondroitin 

sulphates (FuCS) 

It has anticancer, antioxidant, and angiotensin-converting enzyme 

inhibitory effects and promotes tissue repair. 

(Yin et al. 2022;  

Guillerme et al., 2017) 



Singh, A. and Nimisha / J. Appl. & Nat. Sci. 16(2), 478 - 494  (2024) 

491 

and Their Biological Activities. Marine Drugs 16(11). 

https,//doi.org/10.3390/md16110423 

10. Bannu, Saira M et al. (2019). Potential Therapeutic Appli-

cations of C-Phycocyanin. Current Drug Metabolism 20

(12), 967–76. https,//

doi.org/10.2174/1389200220666191127110857 

11. Becker, K., Hartmann, A., Ganzera, M., Fuchs, D. & 

Gostner, J. M. (2016). Immunomodulatory Effects of the 

Mycosporine-like Amino Acids Shinorine and Porphyra-

334. Marine Drugs 14(6), 1–12. https,//doi.org/10.3390/

md14060119 

12. Bhattacharya, Sanjib. (2023). Marine Natural Products 

against Phospholipase A2—In Pursuit of Novel Antiinflam-

matory Agents. In Phospholipases in Physiology and Pa-

thology, Elsevier, 91–100. https,//doi.org/10.1016/B978-0-

323-95699-4.00017-7 

13. Boden, Alexandra. (2019). Impacts of Cosmetic Ingredi-

ents on Larval Barnacles, A Study & Discussion of How 

Cosmetic Ingredients Affect Marine Life.” Duke University, 

Durham, NC, USA 

14. Brancaccio, M., Milito, A., Viegas, C. A., Palumbo, A., 

Simes, D. C. & Castellano, I. (2022). First Evidence of 

Dermo-Protective Activity of Marine Sulfur-Containing 

Histidine Compounds. Free Radical Biology and Medicine 

192, 224–34. https,//doi.org/10.1016/

j.freeradbiomed.2022.09.017 

15. Brunt, E. G. & J. G. Burgess. (2018). The Promise of Ma-

rine Molecules as Cosmetic Active Ingredients. Interna-

tional Journal of Cosmetic Science 40(1), 1–15. https,//

doi.org/10.1111/ics.12435 

16. Carpio, Laureano E., Yolanda Sanz, Rafael Gozalbes & 

Stephen J. Barigye (2021). Computational Strategies for 

the Discovery of Biological Functions of Health Foods, 

Nutraceuticals and Cosmeceuticals, A Review.Molecular 

Diversity 25(3), 1425–38. https,//doi.org/10.1007/s11030-

021-10277-5.  

17. Castillo, A., Celeiro, M., Lores, M., Grgić, K., Banožić, M., 

Jerković, I., & Jokić, S.( 2023). Bioprospecting of Targeted 

Phenolic Compounds of Dictyota Dichotoma, Gongolaria 

Barbata, Ericaria Amentacea, Sargassum Hornschuchii 

and Ellisolandia Elongata from the Adriatic Sea Extracted 

by Two Green Methods. Marine Drugs 21(2). https,//

doi.org/10.3390/md21020097 

18. CHA, Seon‐Heui, Seok‐Chun KO, Daekyung Kim, & You

‐Jin JEON. (2011). Screening of Marine Algae for Poten-

tial Tyrosinase Inhibitor, Those Inhibitors Reduced Tyrosi-

nase Activity & Melanin Synthesis in Zebrafish. The Jour-

nal of dermatology 38(4), 354–63. https,//doi.org/10.1111/

j.1346-8138.2010.00983.x 

19. Chakraborty, Kajal. (2023). Recent Advances in Marine 

Biotechnology.” Frontiers in Aquaculture Biotechnology, 

187–217. https,//doi.org/10.1016/B978-0-323-91240-

2.00002-6 

20. Chang, V S, & S S Teo. (2016). Evaluation of Heavy Met-

al, Antioxidant and Anti-Tyrosinase Activities of Red Sea-

weed (Eucheuma Cottonii). International Food Research 

Journal 23(6), 2370. 

21. Chen, J., Liang, P., Xiao, Z., Chen, M. F., Gong, F., Li, C., 

... & Qian, Z. J. (2019). Antiphotoaging Effect of Boiled 

Abalone Residual Peptide ATPGDEG on UVB-Induced 

Keratinocyte HaCaT Cells. Food & Nutrition Research 63. 

https,//doi.org/10.29219%2Ffnr.v63.3508 

22. Christaki, Efterpi, Eleftherios Bonos, Ilias Giannenas, and 

Panagiota Florou‐Paneri. (2013). Functional Properties of 

Carotenoids Originating from Algae.Journal of the Science 

of Food and Agriculture, 93(1), 5–11. https,//

doi.org/10.1002/jsfa.5902 

23. Corinaldesi, C., Barone, G., Marcellini, F., Dell’Anno, A. & 

Danovaro, R.  2017. Marine Microbial-Derived Molecules 

and Their Potential Use in Cosmeceutical and Cosmetic 

Products. Marine Drugs 15(4), 118. https,//

doi.org/10.3390/md15040118 

24. Demidova-Rice, Tatiana N, Michael R Hamblin & Ira M 

Herman. (2012). Acute and Impaired Wound Healing, 

Pathophysiology and Current Methods for Drug  Delivery, 

Part 1, Normal and Chronic Wounds, Biology, Causes, and 

Approaches to Care. Advances in Skin & Wound Care 25

(7), 304–14. DOI, 10.1097/01.ASW.0000416006.55218.d0 

25. Dini, Irene, & Sonia Laneri (2019). Nutricosmetics, A Brief 

Overview. Phytotherapy Researc 33(12), 3054–63. https,//

doi.org/10.1002/ptr.6494 

26. Draelos, Zoe Diana. 2011. "Cosmetics and Dermatologic 

Problems and Solutions." CRC press. https,//

doi.org/10.3109/9781841847412 

27. Fitton, J. H., Dell’Acqua, G., Gardiner, V. A., Karpiniec, S. 

S., Stringer, D. N. & Davis, E. (2015). Topical Benefits of 

Two Fucoidan-Rich Extracts from Marine Macroalgae. 

Cosmetics 2(2), 66–81. https,//doi.org/10.3390/

cosmetics2020066 

28. Fonseca, Sara, Mariana Neves Amaral, Catarina Pinto 

Reis & Luísa Custódio (2023). Marine Natural Products as 

Innovative Cosmetic Ingredients. Marine Drugs 21(3), 170. 

https,//doi.org/10.3390/md21030170 

29. Ganceviciene, R., Liakou, A. I., Theodoridis, A., Makranto-

naki, E. & Zouboulis, C.C. (2012). Skin Anti-Aging Strate-

gies. Dermato-endocrinology 4(3), 308–19. https,//

doi.org/10.4161/derm.22804 

30. Ganesan, Abirami R. Uma Tiwari, and Gaurav Rajauria 

(2019). Seaweed Nutraceuticals and Their Therapeutic 

Role in Disease Prevention. Food Science and Human 

Wellness 8(3), 252–63. https,//doi.org/10.1016/

j.fshw.2019.08.001 

31. Goldberg, Stephanie R. & Robert F Diegelmann. (2017). 

Basic Science of Wound Healing. Critical Limb Ischemia, 

Acute and Chronic, 131–36. https,//doi.org/10.1007/978-3-

319-31991-9_14 

32. Guillerme, Jean-Baptiste, Céline Couteau, and Laurence 

Coiffard (2017. Applications for Marine Resources in Cos-

metics. Cosmetics, 4(3), 35. https,//doi.org/10.3390/

cosmetics4030035Harari, Marco (2012). Beauty Is Not 

Only Skin Deep, The Dead Sea Features and Cosmetics. 

In Anales de Hidrología Médica, Universidad Complutense 

de Madrid Madrid, Spain, 75–88. https,//doi.org/10.5209/

rev_ANHM.2012.v5.n1.39171 

33. He, Y. L., Xiao, Z., Yang, S., Zhou, C., Sun, S., Hong, P. & 

Qian, Z. J. (2022). A Phlorotanin, 6, 6′‐bieckol from Eck-

lonia Cava, Against Photoaging by Inhibiting MMP‐1,‐3 

And‐9 Expression on UVB‐induced HaCaT Keratino-

cytes. Photochemistry and Photobiology 98(5), 1131–39. 

https,//doi.org/10.1111/php.13575 

34. Hsieh, H. Y., Lee, W. C., Senadi, G. C., Hu, W. P., Liang, J. 

J., Tsai, T. R., ... & Wang, J. J. (2013). Discovery, Synthetic 

Methodology, and Biological Evaluation for Antiphotoaging 

Activity of Bicyclic [1, 2, 3] Triazoles, In Vitro and in Vivo 



Singh, A. and Nimisha / J. Appl. & Nat. Sci. 16(2), 478 - 494  (2024) 

492 

Studies. Journal of Medicinal Chemistry 56(13), 5422–35. 

https,//doi.org/10.1021/jm400394s 

35. Ibrahim, N. I., Wong, S. K., Mohamed, I. N., Mohamed, 

N., Chin, K. Y., Ima-Nirwana, S., & Shuid, A. N.  (2018). 

Wound Healing Properties of Selected Natural Products. 

International Journal of Environmental Research and Pub-

lic Health 15(11), 2360. https,//doi.org/10.3390/

ijerph15112360 

36. Jesumani, V., Du, H., Aslam, M., Pei, P. & Huang, N. 

(2019). Potential Use of Seaweed Bioactive Compounds 

in Skincare—a Review. Marine Drugs 17(12), 1–19. 

https,//doi.org/10.3390/md17120688) 

37. Jun, Eun-Sook, Yeong Jin Kim, Hyung-Hoi Kim & Sun 

Young Park. (2020). Gold Nanoparticles Using Ecklonia 

Stolonifera Protect Human Dermal Fibroblasts from UVA-

Induced Senescence through Inhibiting MMP-1 and MMP-

3. Marine drugs 18(9), 433. https,//doi.org/10.3390/

md18090433 

38. Kalasariya, Haresh S., Virendra Kumar Yadav, Krishna 

Kumar Yadav, Vineet Tirth, Ali Algahtani, Saiful Islam, 

Neha Gupta, & Byong-Hun Jeon (2021). Seaweed-Based 

Molecules and Their Potential Biological Activities, An Eco

-Sustainable Cosmetics. Molecules 26(17), 5313. https,//

doi.org/10.3390/molecules26175313 

39. Kalasariya, Haresh S, Leonel Pereira, and Nikunj B Patel. 

(2022). Pioneering Role of Marine Macroalgae in Cos-

meceuticals. Phycology 2(1), 172–203. https,//

doi.org/10.3390/phycology2010010 

40. Kalra, Rishu, Xavier A Conlan & Mayurika Goel. (2020). 

Fungi as a Potential Source of Pigments, Harnessing 

Filamentous Fungi. Frontiers in Chemistry 8, 369. https,//

doi.org/10.3389/fchem.2020.00369 

41. Kasanah, N., Ulfah, M., Imania, O., Hanifah, A. N. & Mar-

jan, M. I. D. (2022). Rhodophyta as Potential Sources of 

Photoprotectants, Antiphotoaging Compounds, and Hy-

drogels for Cosmeceutical Application.” Molecules 27(22), 

7788. https,//doi.org/10.3390/molecules27227788 

42. Kennedy J, Baker P, Piper C, Cotter PD, Walsh M, Mooij 

MJ, Bourke MB, Rea MC, O’Connor PM, Ross RP, Hill C. 

(2009). Isolation and Analysis of Bacteria with Antimicrobi-

al Activities from the Marine Sponge Haliclona Simulans 

Collected from Irish Waters. Marine Biotechnology 11,384

–96. https,//doi.org/10.1007/s10126-008-9154-1 

43. Khan, A., Bai, H., Shu, M., Chen, M., Khan, A. & Bai, Z. 

(2018). Antioxidative and Antiphotoaging Activities of Ne-

ferine upon UV-A Irradiation in Human Dermal Fibro-

blasts. Bioscience Reports 38(6), BSR20181414. https,//

doi.org/10.1042/BSR20181414 

44. Khotimchenko, Yuri. (2018). Pharmacological Potential of 

Sea Cucumbers. International Journal of Molecular Sci-

ences 19(5), 1342. https//doi.org/10.3390/ijms19051342 

45. Kim JA, Ahn BN, Kong CS, Park SH, Park BJ, Kim SK. 

(2012). Antiphotoaging Effect of Chitooligosaccharides on 

Human Dermal Fibroblasts. Photodermatology, Photoim-

munology & Photomedicine 28(6), 299–306. https,//

doi.org/10.1111/phpp.12004 

46. Kim MM, Van Ta Q, Mendis E, Rajapakse N, Jung WK, 

Byun HG, Jeon YJ, Kim SK.  (2006). Phlorotannins in 

Ecklonia Cava Extract Inhibit Matrix Metalloproteinase 

Activity. Life Sciences 79(15), 1436–43. https,//

doi.org/10.1016/j.lfs.2006.04.022 

47. Kligman, Albert M. (2005). Cosmeceuticals, A Broad-

Spectrum Category between Cosmetics and Drugs. Cos-

meceuticals and Active Cosmetics. Drug Versus Cosmet-

ics. Boca Rotan, FL, Taylor and Francis. 

48. Lee, M. O., Oh, H. G., Park, S. H., Lee, H. A., Sul, J. D., 

Song, J. & Kim, O. (2010). Skin Whitening Effects of San-

guisorba Officinalis and Stichopus Japonicus. Laboratory 

Animal Research 26(2), 127–32. 

49. Lee, S. E., Kim, M. J., Hillman, P. F., Oh, D. C., Fenical, 

W., Nam, S. J. & Lim, K. M. (2022). Deoxyvasicinone with 

Anti-Melanogenic Activity from Marine-Derived Streptomy-

ces Sp. CNQ-617. Marine Drugs 20(2), 155. https,//

doi.org/10.3390/md20020155 

50. Lim YS, Ok YJ, Hwang SY, Kwak JY, Yoon S. (2019). Ma-

rine Collagen as A Promising Biomaterial For. Mar. Drugs 

17(8), 467. https,//www.ncbi.nlm.nih.gov/pmc/articles/

PMC6723527/. https,//doi.org/10.3390/md17080467 

51. Liu, Y., Su, G., Zhou, F., Zhang, J., Zheng, L. & Zhao, M. 

(2018). Protective Effect of Bovine Elastin Peptides 

against Photoaging in Mice and Identification of Novel 

Antiphotoaging Peptides. Journal of Agricultural and Food 

Chemistry 66(41), 10760–68. https,//doi.org/10.1021/

acs.jafc.8b04676 

52. Madaan, Piyush, Priyanshi Sikka, and Deepinder S Malik. 

(2021). Cosmeceutical Aptitudes of Niacinamide, A Re-

view. Recent Advances in Anti-Infective Drug Discovery 

Formerly Recent Patents on Anti-Infective Drug Discovery 

16(3), 196–208. https,//

doi.org/10.2174/2772434416666211129105629 

53. Martins, Ana, Helena Vieira, Helena Gaspar, & Susana 

Santos (2014). Marketed Marine Natural Products in the 

Pharmaceutical and Cosmeceutical Industries, Tips for 

Success. Marine Drugs 12(2), 1066–1101. https,//

doi.org/10.3390/md12021066 

54. Masum, Mohammad N., Kosei Yamauchi (2019). Tyrosi-

nase Inhibitors from Natural and Synthetic Sources as 

Skin-Lightening Agents. Reviews in Agricultural Science 7, 

41–58. https,//doi.org/10.7831/ras.7.41 

55. Mhadhebi, Lamia, Audrey Laroche-Clary, Jacque Robert & 

Abderrahman Bouraoui. (2011). Antioxidant, Anti-

Inflammatory, and Antiproliferative Activities of Organic 

Fractions from the Mediterranean Brown Seaweed Cys-

toseira Sedoides. Canadian Journal of Physiology and 

Pharmacology 89(12), 911–21. https,//doi.org/10.1139/y11

-093 

56. Mias, Céline, Valerie Mengeaud, Sandrine Bessou‐

Touya, and Hélène Duplan. ( 2023). Recent Advances in 

Understanding Inflammatory Acne, Deciphering the Rela-

tionship between Cutibacterium Acnes and Th17 Inflam-

matory Pathway. Journal of the European Academy of 

Dermatology and Venereology 37, 3–11. https,//

doi.org/10.1111/jdv.18794 

57. Ming, SHEN. (2001). Investigation on Component and 

Pharmacology of Sea Cucumber. Chin. Tradit. Pat. Med 

10, 21. 

58. Mou, Jiaojiao, Qiang Li, Xiaohui Qi, and Jie Yang  (2018). 

Structural Comparison, Antioxidant and Anti-Inflammatory 

Properties of Fucosylated Chondroitin Sulfate of Three 

Edible Sea Cucumbers. Carbohydrate Polymers 185, 41–

47. https,//doi.org/10.1016/j.carbpol.2018.01.017 

59. Nabiya, F., Chenniappan, A. D., Marichamy, R., Davood-

basha, M. & Kim, J. W. (2022). An Investigation of Molec-

ular Targeting of MMP-9 for Endometriosis Using Algal 



Singh, A. and Nimisha / J. Appl. & Nat. Sci. 16(2), 478 - 494  (2024) 

493 

Bioactive Molecules. Phyton 91(3), 569. DOI, 10.32604/

phyton.2022.017390 

60. Navon-Venezia, S., Feder, R., Gaidukov, L., Carmeli, Y.

(2002). Antibacterial Properties of Dermaseptin S4 Deriva-

tives with in Vivo Activity. Antimicrobial Agents and Chem-

otherapy 46(3), 689–94. https,//doi.org/10.1128/

aac.46.3.689-694.2002 

61. Nayak, Gayatree, R S Bhuyan & A. Sahu (2022). Review 

on Biomedical Applications of Marine Algae-Derived Bio-

materials. Univers J Public Health 10(1), 15–24. DOI, 

10.13189/ujph.2022.100102 

62. Nursid, M., Khatulistiani, T. S., Noviendri, D., Hapsari, F. & 

Hardiyati, T. (2020). Total Phenolic Content, Antioxidant 

Activity and Tyrosinase Inhibitor from Marine Red Algae 

Extract Collected from Kupang, East Nusa Tenggara. In 

IOP Conference Series, Earth & Environmental Science, 

IOP Publishing, 12013. DOI 10.1088/1755-

1315/493/1/012013 

63. Oh, Jung Hwan, Fatih Karadeniz, Chang-Suk Kong & 

Youngwan Seo (2020). Antiphotoaging Effect of 3, 5-

Dicaffeoyl-Epi-Quinic Acid against UVA-Induced Skin 

Damage by Protecting Human Dermal Fibroblasts in Vitro. 

International Journal of Molecular Sciences 21(20), 7756. 

https,//doi.org/10.3390/ijms21207756 

64. Olsen, Elisabeth K., Espen Hansen, Johan Isaksson & 

Jeanette H. Andersen (2013). Cellular Antioxidant Effect of 

Four Bromophenols from the Red Algae, Vertebrata Lano-

sa. Marine Drugs 11(8), 2769–84. https,//doi.org/10.3390/

md11082769 

65. Pagar R.Y., Chavan, M.D., Mahajan, G.S., Thakare, P.M., 

Amrute, N.H. & Yawar, A.M.  (2023). A Review on Herbal 

Plants Used in Antiacne Face Wash. Latin American Jour-

nal of Pharmacy 42(3), 820–32. 

66. Pai, Varadraj, Prasana Bhandari & Pankaj Shukla (2017). 

Topical Peptides as Cosmeceuticals. Indian Journal of 

Dermatology, Venereology and Leprology 83(1), 9–18. 

DOI,10.4103/0378-6323.186500 

67. Pallela, Ramjee, Yoon Na-Young & Se Kwon Kim (2010). 

Anti-Photoaging and Photoprotective Compounds Derived 

from Marine Organisms. Marine Drugs 8(4), 1189–1202. 

https,//doi.org/10.3390/md8041189 

68. Pangestuti, Rati, & Zainal Arifin (2018). Medicinal and 

Health Benefit Effects of Functional Sea Cucumbers. 

Journal of Traditional and Complementary Medicine 8(3), 

341–51. https,//doi.org/10.1016/j.jtcme.2017.06.007 

69. Park, JunHyeong P.J., Choi SeongHun, C.S, Park, SooJin 

P.S., Lee YoungJoon L.Y., Park JongHyun P.J., Song 

PhilHyun S.P., Cho ChangMo C.C., Ku SaeKwang K.S., 

Song ChangHyun S.C. (2017). Promoting Wound Healing 

Using Low Molecular Weight Fucoidan in a Full-Thickness 

Dermal Excision Rat Model. Marine Drugs 15(4), 112. 

https,//doi.org/10.3390/md15040112 

70. Patel, Darshit, Pritee Chunarkar-Patil & Sarika S Mane 

(2023). Host–Microbial Symbiotic Relationships in Spong-

es. In Microbial Symbionts, Elsevier, 681–89. https,//

doi.org/10.1016/B978-0-323-99334-0.00008-6 

71. Peng Z., Wang G., Zeng Q.H., Li Y., Wu Y., Liu H., Wang 

J.J. & Zhao Y.  (2021). Synthesis, Antioxidant and Anti-

Tyrosinase Activity of 1, 2, 4-Triazole Hydrazones as An-

tibrowning Agents. Food Chemistry 341, 128265. https,//

doi.org/10.1016/j.foodchem.2020.128265 

72. Petchiyammal, S. Ramasubramanian Vekatachalam & 

Brindha Priyadarisini Venkatesan (2023. Antibacterial 

Protein Fraction Derived from Streptomyces Fradiae 

against Septicemia Infection in Labeorohita, Breakthrough 

in Marine Drug Discovery. World Journal of Current Medi-

cal and Pharmaceutical Research, 232–46. https,//

doi.org/10.37022/wjcmpr.v5i5.299 

73. Pillaiyar, Thanigaimalai, Manoj Manickam & 

Vigneshwaran Namasivayam (2017). Skin Whitening 

Agents, Medicinal Chemistry Perspective of Tyrosinase 

Inhibitors.” Journal of Enzyme Inhibition and Medicinal 

Chemistry 32(1), 403–25. https,//

doi.org/10.1080/14756366.2016.1256882 

74. Prastya M.E., Astuti R.I., Batubara I., Takagi H., Wahyudi 

A.T. (2020). Chemical Screening Identifies an Extract from 

Marine Pseudomonas Sp.-PTR-08 as an Anti-Aging Agent 

That Promotes Fission Yeast Longevity by Modulating the 

Pap1–Ctt1+ Pathway and the Cell Cycle. Molecular Biolo-

gy Reports 47, 33–43. https,//doi.org/10.1007/s11033-019

-05102-0 

75. Rahman, Khondokar M. (2020). Food and High Value 

Products from Microalgae, Market Opportunities and Chal-

lenges. Microalgae Biotechnology forFood, Hhealth and 

High Value Products, 3–27. https,//doi.org/10.1007/978-

981-15-0169-2_1 

76. Rajan, Durairaj Karthick, Kannan Mohan, Shubing Zhang 

& Abirami Ramu Ganesan (2021). “Dieckol, A Brown Algal 

Phlorotannin with Biological Potential.” Biomedicine and 

Pharmacotherapy 142(August), 111988. https,//

doi.org/10.1016/j.biopha.2021.111988 

77. Rashid J. Sabar M.F., Gill Z., Mustafa U., Fatima S. & 

Ashiq S. (2023). Cosmeceuticals, the bioactive elements 

in new-age beauty products. International Journal of Phar-

macy & Integrated Health Sciences 4(2), 70–82. 

78. Resende DI, Jesus A., Sousa Lobo J.M., Sousa E., Cruz 

MT., Cidade H. & Almeida I.F.  (2022). Up-to-Date Over-

view of the Use of Natural Ingredients in Sunscreens. 

Pharmaceuticals 15(3), 372. https,//doi.org/10.3390/

ph15030372 

79. Riani, Mansauda Karlah Lifie, Effionora Anwar & Tati Nur-

hayati (2018). Antioxidant and Anti-Collagenase Activity of 

Sargassum Plagyophyllum Extract as an Antiwrinkle Cos-

metic Ingredient. Pharmacognosy Journal 10(5). http,//

dx.doi.org/10.5530/pj.2018.5.157 

80. Rodrigues L., Tilvi S., Fernandes M.S., Harmalkar S.S., 

Tilve S.G., Majik M.S.  (2021). Isolation and Identification 

of Tyrosinase Inhibitors from Marine Algae Enteromorpha 

Sp. Letters in Organic Chemistry 18(5), 353–58. https,//

doi.org/10.2174/1570178617999200721011816 

81. Romano G., Almeida M., Varela Coelho A., Cutignano A., 

Gonçalves L.G., Hansen E., Khnykin D., Mass T., Ramšak 

A., Rocha M.S. & Silva T.H. (2022).Biomaterials and Bio-

active Natural Products from Marine Invertebrates, From 

Basic Research to Innovative Applications. Marine Drugs 

20(4), 219. https,//doi.org/10.3390/md20040219 

82. Rosner A., Ballarin L., Barnay‐Verdier S., Borisenko I., 

Drago L., Drobne D., Concetta Eliso M., Harbuzov Z., 

Grimaldi A., Guy‐Haim T., Karahan A. (2024). A Broad‐

taxa Approach as an Important Concept in Ecotoxicologi-

cal Studies and Pollution Monitoring. Biological Reviews. 

99(1), 131-176. https,//doi.org/10.1111/brv.13015 

83. Ryu J., Park S.J., Kim I.H., Choi Y.H. & Nam T.J. (2014). 

Protective Effect of Porphyra-334 on UVA-Induced Pho-



Singh, A. and Nimisha / J. Appl. & Nat. Sci. 16(2), 478 - 494  (2024) 

494 

toaging in Human Skin Fibroblasts. International Journal 

of Molecular Medicine 34(3), 796–803. https,//

doi.org/10.3892/ijmm.2014.1815 

84. Sánchez-Suárez, Jeysson, Luisa Villamil, Luis Díaz& Er-

icsson Coy-Barrera (2022). Uncovering Streptomyces-

Derived Compounds as Cosmeceuticals for the Develop-

ment of Improved Skin Photoprotection Products, An In 

Silico Approach to Explore Multi-Targeted Agents. Scientia 

Pharmaceutica 90(3), 48. https,//doi.org/10.3390/

scipharm90030048 

85. Savari, Roghaye, Mohammad Shafiei, Hamid Galehdari & 

Mahnaz Kesmati (2019). Expression of VEGF and TGF-β 

Genes in Skin Wound Healing Process Induced Using 

Phenytoin in Male Rats. Jundishapur Journal of Health 

Sciences 11(1). https,//doi.org/10.5812/jjhs.86041 

86. Seth K, Kumar A, Rastogi RP, Meena M, Vinayak V. 

(2021). Bioprospecting of Fucoxanthin from Diatoms—

Challenges and Perspectives. Algal Research, 60, 

102475. https,//doi.org/10.1016/j.algal.2021.102475 

87. Shaikh, Habeeba S. (2022). Cosmeceutical from Marine 

Origin and Their Collection, Isolation and Extraction, A 

Review. Research Journal of Topical and Cosmetic Sci-

ences 13(2), 92–98. http,//dx.doi.org/10.52711/2321-

5844.2022.00015 

88. Fernando I.S., Kim M., Son K.T., Jeong Y. & Jeon Y.J. 

(2016). Antioxidant Activity of Marine Algal Polyphenolic 

Compounds, A Mechanistic Approach. Journal of Medici-

nal Food 19(7), 615–28. https,//doi.org/10.1089/

jmf.2016.3706 

89. Shanura Fernando I.P., Asanka Sanjeewa K.K., Samara-

koon K.W., Kim H.S., Gunasekara U.K., Park Y.J., Abey-

tunga D.T., Lee W.W. & Jeon Y.J. (2018). The Potential of 

Fucoidans from Chnoospora Minima & Sargassum Poly-

cystum in Cosmetics, Antioxidant, Anti-Inflammatory, Skin-

Whitening, and Antiwrinkle Activities. Journal of Applied 

Phycology 30, 3223–32. https,//doi.org/10.1007/s10811-

018-1415-4 

90. Siahaan E.A., Agusman, Pangestuti R., Shin K.H., Kim 

S.K. (2022). Potential Cosmetic Active Ingredients Derived 

from Marine By-Products. Marine Drugs 20(12), 1–26. 

https,//doi.org/10.3390/md20120734 

91. Siahaan, Evi Amelia, Ratih Pangestuti, Hendra Munandar, 

and Se-Kwon Kim. (2017). “Cosmeceuticals Properties of 

Sea Cucumbers, Prospects and Trends. Cosmetics 4(3), 

26. https,//doi.org/10.3390/cosmetics4030026 

92. Suh SS, Hwang J., Park M., Seo H.H., Kim H.S., Lee J.H., 

Moh S.H., Lee T.K. (2014). Anti-Inflammation Activities of 

Mycosporine-like Amino Acids (MAAs) in Response to UV 

Radiation Suggest Potential Anti-Skin Aging Activity. Ma-

rine drugs 12(10), 5174–87. https,//doi.org/10.3390/

md12105174 

93. Townsend, E., R. Moni, R. Quinn & P. G. Parsons. (1992). 

Reversible Depigmentation of Human Melanoma Cells by 

Halistanol Trisulphate, a Novel Marine Sterol. Melanoma 

Research 1(5), 349–58. 

94. Tziveleka LA, Tammam MA, Tzakou O, Roussis V. & Ioan-

nou E. (2021). Metabolites with Antioxidant Activity from 

Marine Macroalgae. Antioxidants 10(9), 1431. https,//

doi.org/10.3390/antiox10091431 

95. Uppala, L. 2015. A Review on Active Ingredients from 

Marine Sources Used in Cosmetics. SOJ Pharm Pharm 

Sci, 2 (3), 1-3. A Review on Active Ingredients from Ma-

rine Sources used in Cosmetics. https,//

doi.org/10.15226/2374-6866%2F2%2F3%2F00136 

96. Vega J., Álvarez-Gómez F., Güenaga L., Figueroa F.L., 

Gómez-Pinchetti J.L. (2020). Antioxidant Activity of Ex-

tracts from Marine Macroalgae, Wild-Collected and Culti-

vated, in an Integrated Multi-Trophic Aquaculture System. 

Aquaculture 522, 735088. https,//doi.org/10.1016/

j.aquaculture.2020.735088 

97. Vladkova, Todorka, Nelly Georgieva, Anna Staneva, & 

Dilyana Gospodinova (2022). “Recent Progress in Antioxi-

dant Active Substances from Marine Biota.” Antioxidants 

11(3), 439. https,//doi.org/10.3390/antiox11030439 

98. Wang KL, Dou ZR, Gong GF, Li HF, Jiang B & Xu Y. 

(2022). Anti-Larval and Anti-Algal Natural Products from 

Marine Microorganisms as Sources of Anti-Biofilm Agents. 

Marine Drugs 20(2), 90. https,//doi.org/10.3390/

md20020090 

99. Yanti, C., V. Vendy & J. K. Hwang (2015). In vitro Antiacne 

Activity of Marine Sponge Acanthella cavernosa Ex-

tracts.Int. J. Biol. Pharm. Res 6, 388–92. 

100.Yin R., Pan Y., Cai Y., Yang F., Gao N., Ruzemaimaiti D.& 

Zhao J. (). Re-Understanding of Structure and Anticoagu-

lation, Fucosylated Chondroitin Sulfate from Sea Cucum-

ber Ludwigothurea grisea. Carbohydrate Polymers 294, 

119826. https,//doi.org/10.1016/j.carbpol.2022.119826 

101.Yoon W.J., Kim M.J., Koh H.B., Lee W.J. & Lee N.H., 

Hyun C.G. (2010). Effect of Korean Red Sea Cucumber 

(Stichopus japonicus) on Melanogenic Protein Expression 

in Murine B16 Melanoma. Int J Pharmacol 6(1), 37–42. 

http,//dx.doi.org/10.3923/ijp.2010.37.42 

102.Yuan D., Li C., Huang Q., Fu X. & Dong H.  (2023). Cur-

rent Advances in the Anti-Inflammatory Effects and Mech-

anisms of Natural Polysaccharides. Critical Reviews in 

Food Science and Nutrition 63(22), 5890–5910. https,//

doi.org/10.1080/10408398.2022.2025535 

103.Zata, Hadyan Farizan, Prahasanti Chiquita & Kurnia 

Shafira (2020). Collagen from Marine Source for Regener-

ative Therapy, A Literature Review. In AIP Co nference 

Proceedings, AIP Publishing. Vol. 2314, No. 1.https,//

doi.org/10.1063/5.0036110 

104.Zheng L.X., Liu Y., Tang S., Zhang W. & Cheong K.L. 

(2023). Preparation Methods, Biological Activities, and 

Potential Applications of Marine Algae Oligosaccharides, A 

Review. Food Science and Human Wellness 12(2), 359–

70. https,//doi.org/10.1016/j.fshw.2022.07.038 

105.Zhong Q, Wei B, Wang S, Ke S, Chen J, Zhang H. & 

Wang H. (2019). The Antioxidant Activity of Polysaccha-

rides Derived from Marine Organisms, An Overview. Ma-

rine Drugs 17(12), 674. https,//doi.org/10.3390/

md17120674  


