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Synopsis

The skin can reflect the origin, lifestyle, age, and health status of a person. Skin hydration is one of the
fundamental elements that influences skin health. The prevalence of psychiatric disorders in patients with
skin conditions is in the range of 25% to 43%. Therefore, having good, healthy skin helps to boost a person’s
confidence and self-worth. Moisturizers are the most prescribed products in dermatology. They increase
hydration by improving the barrier function of the stratum corneum and also by reducing water loss. The
global natural cosmetics market was estimated at $34.12 billion in 2018 and rising at a compound annual
growth rate of 5.01% from 2019 to 2025. This study systematically looks at published literature on various
natural ingredients that can be used to promote skin hydration. Search engines used include ScienceDirect,
PubMed, National Center for Biotechnology Information databases, and ResearchGate. Results obtained give
insight into the use of natural active ingredients as cosmetic formulations for skin hydration. Natural active
ingredients from plants, animals, and marine sources contain vitamins, humectants, emollients, peptides, and
collagens that can promote skin hydration. This review concludes by identifying the natural active ingredients
that can be used in cosmetic formulations to promote skin hydration.

INTRODUCTION

Skin can reflect origin, lifestyle, age, and state of health (1). Skin consists of three different
layers: the epidermis, dermis, and subcutaneous layers. The epidermis is the outermost layer
of the skin that provides a waterproof barrier and produces color and tone. The epidermis
is made up of four distinct layers: the stratum corneum (SC), stratum spinosum, stratum
granulosum, and stratum basale (Figure 1).

Brick-and-mortar structures are mainly responsible for the effectiveness of the SC (Figure 2).
The protein-enriched corneocytes (bricks) impart a high degree of tortuosity to the path
of water or any other molecule that crosses the SC. The hydrophobic lipids, organized into
tight lamellar structures (mortar), provide a watertight barrier property (2). Meanwhile, the
dermis, which is located beneath the epidermis, is made up of connective tissues, collagen,
elastin, and glycoaminoglycans, which are jointly termed the extracellular matrix (2). The
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Figure 1. Schematic overview of skin layers. (Adapted from Benjamin Cummings, Pearson Education Inc.)

important function of the skin is to protect the body from microorganisms and unwanted
elements in the surrounding environment. The main barrier of the skin is the outermost
layer (the SC).

Skin moisture is one of the fundamental elements that influences skin health. Moisturizers
are the most prescribed products in dermatology and help to sustain skin integrity
and well-being, creating a healthy appearance. The main actions of moisturizers are to
smoothen the skin’s surface and to enhance water content in the SC to moisten the skin (3).
Traditionally, moisturizers have been considered to hold back transepidermal water loss
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Figure 2. The SC morphology. Adapted with permission from reference 1. Copyright 2019 Open Scientific
Publishers.
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(TEWL) by occlusion (4). Water maintains the elasticity and softness of the SC. Moisturizers
are used to improve skin barrier function by influencing the structure of SC and skin
barrier homeostasis through reduction of TEWL, boosting skin hydration, and reducing
proliferation activity of the epidermis (5). Buraczewska stated that moisturizers have also
been shown to regulate skin barrier recovery after exposure to irritants (6).

Moisturizers are formulated primarily as oil-in-water emulsions, where oil droplets are
dispersed in water and stabilized by emulsifiers (3). Emulsions can be categorized into creams,
lotions, gels, ointments, and suspensions. Creams are the most widely used moisturizers
to treat dry skin conditions, as they are cosmetic and pharmaceutical products that are
produced to soothe, restore, reinforce, protect, and treat the skin. They therefore keep skin
in “good condition” (1). Moisturizers may either have simple contents and consist of several
ingredients or be a complex mixture of many materials (3). Natural active ingredients used
in cosmetic formulations have been found to provide a number of beneficial effects such as
good moisturization, skin smoothening and rejuvenation, healing, anti-aging properties,
and anti-inflammatory properties. According to Corley and Matthews, the Natural Products
Association recognizes a product as natural if 95% or more of its ingredients come from
natural sources (7,8).

According to a Grand View Research market analysis report from 2022, the global
natural cosmetics market size was estimated at $34.12 billion in 2018, and it is projected
to register a compound annual growth rate of 5.01% from 2019 to 2025. The market
demand for natural personal care products is being driven by the population increase in
various countries. For example, a large market exists in the United Kingdom for products
that focus on the aging population. These consumers possess higher disposal income and
demand products that can fulfill their skincare needs. The rising population of millennials
in the Asia-Pacific region and other regions is also driving global demand. Consumers are
willing to spend more money on natural products due to increasing disposable incomes and
more of a consciousness regarding appearance (9).

Natural sources may consist of vitamins, fatty acids, polyphenols, and terpenes that
may improve certain endogenous bioactivities and can be used in cosmetic products.
They also show characteristics as emollients and skin moisturizers and can be used for
hair protection and softening (10). Plants are considered the most influential sources
of active ingredients in the cosmetic industry. Examples of plant sources that are
currently used as natural active ingredients in cosmetic formulations include: papaya
peel, cucumber, sweet potato, shea butter, mango butter, cocoa butter, aloe vera, palm
oil, avocado oil, sweet almond oil, pumpkin seeds, Centella asiatica, Calendula flowers,
jojoba oil, sunflower seed oil, argan oil, coconut oil, and comfrey roots. Palm oil is also
included as one of the natural source active ingredients used in cosmetic formulations.
Active ingredients from natural sources, especially plants, normally exhibit emollient
properties. Emollients are agents that are mainly oils and lipids and function to soften
and smooth the SC by increasing hydration (4). Emollients also contain humectants and
hygroscopic compounds that serve to hydrate the SC (11). Humectants possess good
moisturizing properties because they increase TEWL by strengthening water absorption
from the dermis into the epidermis, where water is easily lost to the surroundings (4).
There are also active ingredients obtained from animals and marine sources used in
the cosmetic industry. These include sea cucumber, algae, snails, shark fish liver oil,
hydras, jellyfish, cuttlefish, starfish, sea urchins, and fish scales, along with animal bone,
cartilage, and/or muscle.
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MATERIALS AND METHODS

SEARCH STRATEGY

For this review, the published articles and reviews on the use of natural active ingredients
in cosmetic formulations were retrieved from electronic databases including ScienceDirect,
PubMed, National Center for Biotechnology Information databases, and ResearchGate.
Some of the keywords included “natural cosmetics,” “active ingredients,” “skin hydration,”
“moisturizing effect,” and “formulations.”

DATA EXTRACTION

From articles searched, the inclusion and exclusion criteria were used in the extraction
of data. The included criteria consisted of publications from various database sites, such
as English language articles, abstract articles, review articles, full text articles, and
experimental studies. These were about natural active ingredients used in cosmetic
formulations for skin hydration, and articles published in languages other than English
were excluded from the search. Data extracted included information on basic details and
functions of the natural active ingredients used in cosmetic formulations on therapeutic
values, such as hydrating and moisturizing effects on the skin. This review collected all
of the data related to the efficiency of the natural sources on skin hydrating levels and
compiled them into one review article. Some of the studies also analyzed the biological and
pharmacological activities of the natural resources that have good hydrating effects; those
data were also included in this review.

RESULTS

A total of 75 studies from ScienceDirect, 35 studies from PubMed, 45 studies from the
National Center for Biotechnology Information, and 20 studies from ResearchGate were
selected. After removing duplicates, 115 studies remained. After reviewing their titles and
abstracts, 20 studies were excluded. The remaining 105 articles were assessed in more detail
for eligibility by examining the full texts. Among them, 9 were excluded due to lack of
relevant outcome measurements, and 11 were excluded due to lack of detailed information.
Finally, 75 studies were used for the data extraction. The flowchart of the literature search
is presented in Figure 3. Data extracted from the final studied articles are presented in table
format to understand and identify different types of active ingredients commonly found
and used in cosmetic formulations to date. Table I displays different plant-based sources
used in cosmetic formulations. Meanwhile, Table II shows several animal and marine
sources used as the active ingredients in cosmetic formulations.

DISCUSSION

It is widely known that moisturization is the first step toward skin health. It helps to
maintain the skin’s appearance, strengthen skin elasticity, and play a role as a barrier against
harmful environmental factors (12,13). Moisturization also helps to prevent skin aging. To
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Figure 3. Flow diagram of the study selection process.

achieved maximum effects of skin hydration and consumer acceptability, a moisturizer
should be able to reduce and prevent water loss in the skin; help restore the lipid barrier
properties of the skin by enhancing its moisture retention mechanisms; provide immediate
hydration; be immediately absorbed into the skin; be nonsensitizing; and be cosmetically
acceptable and affordable for a consumer to purchase (4). Studies on the influence of
moisturizers on the skin’s barrier properties have shown that they are able to enhance
skin hydration, reduce skin roughness and scaling of the skin, and help improve dry skin
conditions (10). The functions and uses of natural sources and the properties of their active
ingredients are further discussed in this review.
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Table I
Plant-Based Sources Used in Cosmetics
Sources Bioactive ingredients Therapeutic value/s Reference
Turmeric Curcuminoids Moisturizing (83)
Antioxidant
Aloe vera Phenolic Moisturizing (88)
Vitamins Anti-inflammatory (87)
Sugars
Anthraquinones
Papaya peel Vitamin A Moisturizing (105)
Smoothness
Lightening, restore, rebuild
damage skin
Palm oil Tocopherol Antioxidant (32)
Tocotrienol Emollient (31)
Vitamin E Moisturizing (86)
Shea butter Vitamin A Moisturizing (24)
Vitamin E Emollient (11).
Vitamin F Anti-inflammatory
Restore skin
Mango butter Tocopherol Moisturizing (85)
Triterpenes Anti-inflammatory
Phytosterol Skin rejuvenating
Vitamin E
Cocoa butter Vitamin E Antioxidant (32,66)
Vitamin F Anti-inflammatory moisturizing (89,109)
Palmitic acid Smoothness (108)
Linoleic acid
Avocado oil Phytosterols Moisturizing (90)
Pumpkin seeds Fatty acids Antioxidant (66)
Anti-inflammatory 89
Comfrey root Allantoin Moisturizing Keratolytic 1)
Sweet potato Hyaluronic acid Moisturizing 17)
Skin rejuvenating (16)
Cucumber Vitamin C Moisturizing (92)
Cucurbitacin Skin rejuvenating (93)
(94)
(95)
Sweet almond oil a-tocopherol Moisturizing (38)
Vitamin A Smoothness (39)
Vitamin E 37
Unsaturated fatty acids o7
(96)
C asiatica Centelloid Moisturizing 98)
Flavonoid Anti-inflammatory
Phytosterols Skin regeneration
Calendula lowers Essential oil Moisturizing (99)
Fatty acids Skin regeneration (100)
Tocopherol
Jojoba oil Fatty acids Moisturizing (101)
Sunflower seed oil Linoleic acid Antioxidant (90)
Argan oil
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Table 11
Animal- and Marine-Based Sources Used in Cosmetics
Sources Bioactive ingredients Therapeutic value/s Reference
Snail secretion Hyaluronic acid Moisturizing a7
Skin rejuvenating (16)
Algae Marine polysaccharides Moisturizing (3)
Vitamins Antioxidant (63)
Alginates Restore damaged skin (49)
Unsaturated fatty acids
Microalgae Hyaluronic acid (65)
Exopolysachharides (19)
Biopolymers (64)
(67)
Shark fish (oil and  Fatty acids Moisturizing (74)
cartilage) Squalene Anti-inflammatory (68)
Squalene Collagen Antioxidant (69)
Peptides (73)
(63)
Hydras Vitamin C Antioxidant (63)
Vitamin E Emollient
Fish (scales/bone/ Collagen Skin regeneration (75)
cartilage/muscle) Peptides Improve skin barriers (102)
Antioxidant Antioxidant (106)
Chondroitin (76)
Sulphate 77)
Sea cucumber Collagen Moisturizing (107)
Jellyfish Rebuild damaged skin (58)
Cuttlefish Improve skin barriers (103)
Sea urchin (104)
Starfish Collagen Moisturizing (57)
Antioxidant
Anti-aging

HYALURONIC ACID IN COSMETIC FORMULATIONS AND SKIN HYDRATION

Hyaluronic acid (HA) is an anionic, nonsulfated glycosaminoglycan scattered widely
throughout epithelial, connective, and neutral tissues (14). HA can be found in plants
and animals (15). HA is also a main component of the skin, where it is involved in tissue
repair. HA is abundant in the extracellular matrices of skin. Cosmetic formulations
containing HA have been found to moisturize the skin (15). HA is the active ingredient
for many moisturizing, protecting, and anti-aging products (16). It was reported that Estée
Lauder™ (The Estée Lauder Companies Inc., New York) was the first to apply animal HA
in cosmetics. The effectiveness of using HA in cosmetics is further supported in the_Journal
of Drugs in Dermatology, which indicates that formulations containing 0.1% HA resulted
in significant improvement of skin hydration and elasticity (17). A study by Olejnik et
al. (16) stated that HA acts by forming a film on the surface of the epidermis (the SC),
and it prevents TEWL. In cosmetic formulations, HA also works as a potent humectant,
or a moisturizing agent. This is a category of skin-care ingredients that attracts water
to the skin, increases the water content of the SC, and keeps the cosmetic formulation
from becoming dry (11). C asiatica extract also was found to inhibit the enzymatic action
of hyaluronidase; it demonstrated potent inhibitory effects for elastase and hyaluronidase
(12). A study by Milani and Sparavigna (12) showed that the inhibition activity for
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hyaluronidase can prolong the hydrating action of HA and increase the long-lasting effects
of moisturizing the skin.

Several studies have concluded that microalgae have high antioxidant activity and that
microalgal extracts or bioactive compounds derived from microalgae have significant
potential to be accessional new biobased products like cosmetics, pharmaceuticals,
nutraceuticals, bioplastics, and biopolymers (18—-20). It has been shown that the level of
skin moisturization is related to the frequency of washing with tensioactive supplies or
defensive potential from any irritant agent. HA has been used in cosmetic products for
moisturizing the skin in accordance with these two mentioned mechanisms. Hydroxy
acids can be produced by plants, but there are restrictions of HA production from plants.
Therefore, interest in algal polysaccharides has increased.

Studies have shown that Pediastrum duplex extract contains significant quantities of
polysaccharides and can be evaluated for skin moisturization and protection (20). HA can be
classified as alpha-HA, beta-HA, and salicylic acid. Alpha-HA is also known as 2-hydroxy
acid because of its hydroxyl group attached to the carbon atom next to the carboxyl group.
The most popular 2-hydroxy acids used in cosmetics are glycolic acid and lactic acid. In
addition, beta-HA is named 3-hydroxy acid because of its hydroxyl group attached to the
carbon atom that is situated in the second place when counted starting from the carboxyl
group. The most well-known 3-hydroxy acid used in cosmetic formulations is citric acid
(21). Other microalgae species that have been reported to have moisturizing properties
include Anabaena variabilis, Anacystis nidulans, Chlorella  pyrenoidosa, Chlanmydomonas
reinhardtii, Cyanidium caldarium, Phormidium foveolarum, and Oscillatoria spp. They produce
2-hydroxy acids and 3-hydroxy acids, and their extracts can serve as promising candidates
as cosmetic ingredients (22,23).

VITAMINS IN COSMETIC FORMULATIONS AND MOISTURIZING PROPERTIES

Palm oil is one of the primary sources of vitamin E that has abundant quantities of tocopherols
and tocotrienols. Because of its abundant amounts of tocotrienols and tocopherols, palm oil
has shown great capability as a skin penetration enhancer because of intercalation within
the lipid bilayer region of the SC (17). This has resulted in modification of the membrane,
impacting permeability.

Shea butter is known for its high content of vitamin A, which is effective in soothing the
skin and promoting healing. Shea butter also contains vitamin F, which has the ability
to act as a rejuvenator for soothing and healing rough and chapped skin (24). Shea butter
is rich in vitamins A and E, which makes it a good moisturizer for the skin and hair (9).
Mango butter and cocoa butter contain high amounts of vitamin E; it exhibits the same
properties as shea butter in terms of effectiveness in healing and soothing the skin. Vitamin
E from mango butter helps with water retention in the skin and can significantly reduce the
roughness of skin upon multiple applications.

In cosmetics, cucumber has exhibited an excellent ability for skin soothing and cooling,
and cucumber extract is sometimes used as an antioxidant. Cucumber extracts are rich in
vitamins, especially vitcamins A and C, which display several cosmetic benefits for the skin
(25). Vitamin C is known to increase collagen fibers in the dermis. Increase in collagen fibers
helps improve the hydration state of the skin (25). In studies by Naveed A et al., the studies
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found that TEWL values increased after the use of formulation with cucumber extracts.
They caused disruption of the skin, thus increasing the rate of water evaporation from
the SC and leading to reduction of skin moisture. However, these effects were statistically
insignificant (p > 0.05) (25). In addition, studies of C asiatica have shown effectiveness in
skin hydration that has resulted from improvement in elasticity and firmness of the skin
(14). A total of 20 healthy women, with a mean age of 40 years old, were enrolled in an
intrasubject (right versus left), randomized, assessor-blinded, controlled, 1-day trial. The
primary end points were the skin hydration and TEWL, evaluated at the volar surface of the
forearm and in standardized conditions (temperature- and humidity-controlled room: 23°C
and 30% of humidity). The author found that a single application of the fluid containing C
asiatica extract, HA, and glycerin, significantly improved skin hydration for up to 24 hours
while improving skin barrier function. In addition, a study by Vaughn et al. (15) stated
that almond oil is rich in vitamin E and has been shown to have occlusive properties, thus
improving skin hydration. The author conducted a multicenter randomized, clinical study
of the effects of natural oils on xerosis and skin barrier properties. The study outcome
showed that almond oil, jojoba oil, and coconut oil significantly increased hydration after
2 weeks and are as effective as white petrolacum as daily moisturizers for xerosis. The
participants also preferred natural oils over white petrolatum, which indicates that these
moisturizer options may improve patient compliance.

EMOLLIENTS AND HUMECTANTS IN COSMETIC FORMULATIONS ON SKIN CONDITION

The emollient action of some ingredients is a consequence of skin softening, smoothing,
and moisturizing capacity (26). These compounds have the ability to maintain almost 25%
of the water in corneocytes and protect the skin barrier (27,28). The main functions of
emollients are to protect and help maintain skin sebum and lipid levels (28). The topical
application of these compounds improves skin hydration and prevents the appearance of
dry skin (29). In physiological terms, emollients create a thin layer on the skin’s surface that
is able to prevent water evaporation (28). Compounds such as ceramide, cholesterol, and
free fatty acid may be included in cosmetic and medical skin-care formulations to improve
barrier homeostasis and, consequently, hydration and sebum levels (30).

Palm oil is a natural oil that has emollient properties and does not create any irritation
effects on the skin (31). In addition, palm oil has moisturizing properties by reducing
the level of dryness and roughness of skin. It works by strengthening the water-binding
capacity of the SC (11). According to Fluhr et al., palm oil works by forming an occlusive
film that inhibits water evaporation from beneath the skin. Palm oil contains tocotrienols,
with the highest levels among all vegetable oils, and tocopherols (32,33) Shea butter
also exhibits emollient properties, protecting the skin by stimulating the production of
structural proteins by specialized skin cells (10).

A study by Nandal et al. (34) found that aloe vera is useful for maintaining skin moisture
and helping to sooth the skin to prevent dryness due to harsh weather. Aloe vera can also be
used as a moisturizer for oily skin. It acts by improving the skin’s ability to hydrate itself,
helps in removal of dead keratin cells, and has an effective penetrating ability that aids in
transporting healthy materials through the skin barrier (34). Development of aloe sugar
with a combination of selected essential oils makes it an excellent moisturizing agent that
helps to smoothen the skin. A study by Sajjad et al. (35) stated that aloe vera extracts act
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as humectants; they attract water from the deeper parts of skin and help keep the water
bound in the SC. The humectant mechanism of aloe vera improves skin hydration. These
factors make aloe vera an ideal ingredient in cosmetic and dermatological products.

A study by Vaughn et al. (36) stated that argan oil was found to have good emollient
properties and was effective in reducing dryness of skin; thus, it helped to enhance the skin
condition. Almond oil contains highly active natural humectants and emollients, which
possess excellent moisturizing abilities, to prevent the skin from drying out, thus avoiding
peeling or chapping. Almond oil has properties that nourish, sooth, protect, and calm the
skin by helping the epidermis maintain optimum moisture levels (37-39).

Jin et al. (40) evaluated the nutritional composition of Actinidia arguta (kiwi berry), reporting
the presence of palmitic acid (a saturated fatty acid) and a-linoleic acid (an unsaturated fatty
acid). Fatty acids—such as lauric acid, linoleic acid, palmitic acid, stearic acid, linolenic
acid, myristic acid, oleic acid, and isostearic acid—are known as skin penetration enhancers
in topical and transdermal formulations (41). Linoleic and a-linoleic acids have influence
on the skin physiology and can be oxidized to eicosanoids, which are extremely important
compounds in cell signaling (42). Similarly, linoleic acid is described as a topical treatment
for skin inflammation (43). Fluhr et al. (44) applied free fatty acids—such as palmitic
acid, stearic acid, and linoleic acid in murine skin surfaces—concluding that they play
an important role in acidification, integrity, and cohesion of the SC. In addition, topical
application of polyunsaturated fatty acid was shown to induce the hyperproliferation in
guinea pig skin (45). Furthermore, fatty acids are easily incorporated in cell membrane
lipids, improving the epidermis lipid barrier and softening the SC (26). Barcelos et al. (46)
administered daily omega-3 fish oils (FOs) to rats and observed the changes in dermal
responses to skin irritation after 30, 60, and 90 days of supplementation. After 60 days
of supplementation, both irritation and TEWL were significantly reduced in response to
acetone exposure. After 90 days, TEWL had gone down by 50% compared with the control
group without FO. Cutaneous hydration significantly increased by 30% after 60 days of
FO treatment, which was maintained after 90 days compared with the control group. This
supports previous claims that dietary fatty acids are transported to the SC (47,48) and are
able to improve cutaneous health through oral administration.

MARINE SOURCES IN COSMETIC FORMULATIONS AND SKIN HYDRATION

The expanding market and increasing demand for skin-care products and continual studies
on new ingredients in cosmetic formulations have led to a revolution in cosmetic products
based on marine constituents (49). According to a study by Silvipriya et al., marine sources
were found to be the safest sources of collagen. Collagen is the major structural protein
constituting the extracellular matrix of connective tissues and is widely used in various
industries such as medical tissue regeneration (50), pharmaceuticals, food, and cosmetics.
Collagen is biocompatible and biodegradable, which enables superior cell accommodation
with a relatively low immunogenicity compared with other biomaterials (51). Hydrolyzed
collagens, or small-molecular-weight peptides, have been found to penetrate deep layers
of the skin easily compared with high-molecular weight native collagens. They play an
important role in fibroblast growth (52), collagen expression (53), and strong collagen fiber
formation in the epidermis (54). In addition, they are important molecular components in
improving the functionality of the skin layer by increasing the water content of the SC (55).
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Therefore, they are widely used in cosmetic applications to maintain skin homeostasis and
to restore disrupted skin layers (56). Seong-Beom Han et al. studied Asterina pectinifera,
a marine species of starfish found mainly in Korea, eastern Russia, Japan, and China.
Collagen peptides were isolated from A pectinifera starfish with a lower molecular weight.
These were then encapsulated into elastic liposomes with high efficiency to overcome the
low absorption rate of collagen peptides into the skin. In conclusion, they demonstrated
this combination to be superior as a cosmetic ingredient by measuring the reduction of
matrix metalloproteinase expression in photoaged cells (57).

Collagens are found in cosmetic applications acting as moisturizers and natural humectants
with anti-aging properties (58). Most marine organisms contain active ingredients such as
polysaccharides, fatty acids, and collagens that possess excellent moisturizing properties for
the skin (59). In a study by Li et al. (60), collagen extracted from sea cucumber contained a
significant composition of moisture content. Sea cucumber collagen shows strong moisture
absorption and high moisture retention ability, which determined the moisturizing
properties for the skin. The author compared this collagen with those from the skins
of tilapia and pigs. The three collagens that were extracted exhibited better moisture-
retention and moisture-absorption capacity than glycerol. This showed that the collagen
molecules were rich in hydrophilic groups, which have potential applications in cosmetic
formulations. Another study suggested that the moisture absorption and retention potential
of collagen in sea cucumber extract was excellent compared with glycerol. Therefore, the
extracted collagen could be utilized as a moisturizer in the cosmetic industry (15). Studies
by Wang et al. (3) concluded that extracts from algae or other marine organisms can be
used for skin moisturization, as they are promising substances that can boost collagen
synthesis, helping to promoting skin tissue, which eventually helps in reducing wrinkles.
Another study by Brunt and Burgess (61) found that collagen extracted from jellyfish had a
notable moisturizing effect on skin. Swatschek et al. (62) reported the successful extraction
of collagen from the marine sponge Chondrosia veniformis. A total of a 30% yield of freeze-
dried collagen was obtained, and two cosmetic formulae were trialed on human skin. They
found no significant difference in skin hydration between the sponge collagen treatments
and the existing collagen product control; however, there was a significant increase in skin
lipid content of 140—-180 lg cm™ 1 hour after treatment.

A review by Uppala (63) stated that hydras can be used as a moisturizer, as it contains
vitamin C, which helps to increase collagen production in the dermis, and vitamin E,
which helps in enhancing the skin’s barrier properties. Hydras are also rich in olive oil,
which has emollient properties. Shark fish liver oil is highly rich in fatty acids and squalene,
which have moisturizing properties. The application of seaweed as a cosmetic ingredient
was also found to be effective as a moisturizing agent. This was supported by a study from
Wang et al. (3), which showed that polysaccharides extracted from brown algae absorbed
and retained more moisture than those from four other species of algae. The abundance
of polysaccharides in red algae species also have hydrating, therapeutic, and moisturizing
effects (15). An extract from green algae was also found to be efficient in regulating water
distribution in the skin, thus protecting the skin from becoming dry, particularly in arid
environments (15).

In addition to producing HA, exopolysaccharides (EPS) are also produced by microalgae
and can be considered significant moisturizing products. EPS involve several significant
high molecular weight biopolymers. Microalgae produce these biopolymers and secrete
them to a medium size during their cultivation (64,65). Glucuronic acid is one of the

Purchased for the exclusive use of nofirst nolast (unknown)
From: SCC Media Library & Resource Center (library.scconline.org)



74 JOURNAL OF COSMETIC SCIENCE

biopolymers that can be utilized to protect the skin from dry environmental conditions and
can help regulate the water content in the skin (64,66). EPS produced by microalgae show
variability as a result of changes in the biosynthesis mechanism according to nutrients,
culture conditions, and strains. C pyrenoidosa FACHB-9, Chlorococcum sp., Porphyridium
cruentum, Spirulina platensis, and Scenedesmus sp. are known as EPS producers. Their cell-
free cultivation mediums might be evaluated as cosmetics because of their glucuronic acid
content (64,67). It has also been shown that cell-free cultivation mediums of P cruentum and
S platensis might be good candidates for cosmetic ingredients because of their glucuronic
acid content.

Research on the bioactivity of fish collagen Type II (C-II) is in its beginning stages. The
information that exists is limited almost entirely to shark C-II and is separated into three
categories. First, because of its terrestrial sources, C-II from the blue shark (Prionace glanca)
and the whale shark (Rhincodon typus) cartilage has anti-inflammatory activity (6,69). Chen
etal. (70) showed that oral administration of C-1II from the blue shark suppresses rheumatoid
arthritis in experimentally induced rheumatoid arthritis model rats. Second, whale shark
C-II stimulates osteogenesis and suppresses osteoclastogenesis when used as cellular
scaffolds (71), and blue shark C-II scaffold promotes osteoblast cell formation (72). Third,
whale shark C-II has antioxidant activity (73). Three peptides isolated from shark (Mustelus
griseus) cartilage hydrolysate scavenge radicals were shown to inhibit lipid peroxidation and
provide protection to H,0,-stressed HepG2 cells (74). Antioxidant peptides that help to
improve the skin barrier from two skate species, Rajaz porosa and Rostanga pulchra cartilage,
have also been reported (75,76). Other studies have reported antioxidant activities from
salmon cartilage chondroitin sulphate (77,78). Puscion-Jakubik et al. (79) studied the
consumption of certain ingredients (vitamins A, C, D, and E, and Cu, Mn, and Zn) on 172
young women. The study was assessed using the Diet 6.0 program, body composition was
assessed using electrical bioimpedance, and skin hydration and lubrication were assessed
using the corneometric and sebumetric methods, respectively. The results indicated that
one-third of students showed insufficient consumption of vitamin C, vitamin E, and Zn,
while approximately 99% showed insufficient vitamin D levels. The highest degree of
hydration was observed in the areas of the eyelids, neckline, and chin. The greatest amount
of sebum was found in the area of the nose and forehead. Low positive correlations were
observed between hydration or lubrication and Cu, vitamin A, and vitamin E. The author
concluded that in order to properly moisturize and lubricate the skin, young women should
eat products that are rich in ingredients with antioxidant properties, particularly fat-soluble
vitamins A and E and copper (79). Vitamin A and its derivatives contribute to the proper
exfoliation of the SC, which improves its protective function and reduces TEWL (80). By
penetrating deep into the lipid barrier of skin cells, vitamin E seals and strengthens the cell
membrane, which results in water retention (81).

CONCLUSION

To date, the use of natural resources has been beneficial to consumers for healthier skin
conditions and eventually a healthier lifestyle. In our review, natural sources from plants
or marine sources were shown to provide hydration properties that warrant their use as
cosmetic ingredients. The natural cosmetics sectors show encouraging development
worldwide and are likely to keep growing and expanding alongside the increasing interest
and demand among consumers.
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