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Abstract: Aloe vera leaves and gel have been used since ancient times. The beneficial medicinal,
cosmetic and nutritional effects have been described empirically by many users but there are not too many
scientific experiments that validate all the information. Various sources in the literature describe the
ability of the gel to quickly heal wounds and stimulate macrophages in the immune system. It is also
known that anthraquinones in the parenchyma and cortex have laxative, antifungal and antimicrobial
qualities. According to these studies, it can be stated that the medicinal, cosmetic and nutritional

properties of the Aloe vera plant are due to the bioactive molecules synthesized by the plant.
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Introduction

The Aloe barbadensis Miller plant, known as Aloe vera, has been known and used for centuries
for the beneficial effects that it exerts on health, beauty and skin protection. The Aloe vera name
has a complex etymology, coming from the Arabic word "Alloeh" = bright, bitter substance,
while "vera" comes from Latin and means "true". Aloe barbadensis Miller is part of the
Asparagales order, Xanthorrhoeaceae family, Asphodelaceae subfamily also known as Aloe
vulgaris Lam., Aloe indica Royale or Aloe perfoliata var. vera. In order to compare different

species, the DNA based techniques suggest that Aloe vera is related to Aloe perryi, an endemic
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species from Yemen (Darokar et al., 2003). Similar DNA techniques that target the comparison
of sequences in chloroplasts, demonstrate the relationship between Aloe vera and Aloe forbesii,
Aloe inermis, Aloe scobinifolia, Aloe sinkatana, and Aloe striata. Except for the last species that
are specific to South Africa, the others are native to Socotra (Yemen), Somalia and Sudan
(Treutlein et al., 2003). Nevertheless, the lack of scientifically proven natural origins of these
species led to several studies in which it was suggested the hypothesis that Aloe vera may have a

hybrid origin (Jones and Sacamano, 2000).

Today, the whole Aloe vera plant is used for its therapeutic purposes especially in dermatology
and cosmetology. Aloe vera is considered a perennial monocotyledonous plant, with green and
fleshy leaves, that are gathered in a basal rosette. The green Aloe vera leaves consist of an
epidermis (cortex) that is covered by a cuticle that covers the mesophyll, which includes
chlorenchyma cells and the thin-walled cells that form the parenchyma. The mesophilic cells
contain this polysaccharide-rich mucilaginous gel called by other scientists the Aloe vera gel
(Femenia et al., 1999). The Aloe vera plant comes from southern Africa and is part of the group
of plants that are capable to assimilate CO; at night in order to achieve photosynthesis, these
types of plants being called plants with crassulacean acid metabolism (CAM- Crassulacean Acid
Metabolism). These species are especially adapted to arid and semi-arid areas that are free of
precipitation, being able to keep the intra- and extracellular water at high temperatures. Recently,
a significant increase has been observed regarding the applications of this plant extracts for
various biomedical purposes (Alvarado-Morales et al., 2019; Kudtacik-Kramarczyk et al., 2021).
Aloe vera possesses several phytotherapeutical properties such as germ-killing, anti-tumor and
anti-swelling as many studies have proven (Hamman, 2018; Gao et al., 2018; Farrugia et al.,
2019; Aghamohamadi er al., 2019). Among these beneficial properties, the plant has been used
for many purposes including wound healing (Hamman, 2018; Gao et al., 2018; Farrugia et al.,
2019; Aghamohamadi et al., 2019). The Aloe vera gel that is extracted from the leaf parenchyma
has been used on several occasions to treat burns by being both a plasticizer and a strong
humidity agent that improves the healing pathway of the damaged skin and helps to reduce the
pain (Alvarado-Morales et al., 2019; Kudtacik-Kramarczyk et al., 2021). Furthermore, the use of
the Aloe vera gel has been extended to the food industry, namely as a functional resource of
bioactive compounds that are especially used for the development of healthy food ingredients,

drinks and other beverages, including here the Aloe vera juice (Alvarado-Morales et al., 2019;
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Kudtacik-Kramarczyk et al. 2021). The objectives of the present study were to provide a review
of the scientific literature on the Aloe vera main compounds (both nutrients and bioactive

compounds) and its main biological activities.

Chemical composition in terms of bioactive compounds

The plant presents triangular, fleshy leaves with serrated edges, white or yellow tubular flowers

and fruits with numerous seeds. Each leaf is composed of three layers:

¢ A transparent gel inside, which contains 99% water and 1% of glucomannan, amino

acids, lipids, sterols and vitamins.

X/
°

The middle layer is latex, which is a yellowish and bitter sap, and contains
anthraquinones and glycosides.

«+ The thin outer layer is composed of 15-20 cells that form the shell and has the function of
protection and the carbohydrates and proteins’ synthesis. Inside this layer, several
vascular connections are presents and are responsible for the accumulation of starch

(phloem) and water (xylem) (Tyler, 1993).

In cross section, the Aloe vera leaf is shown as in Figure 1.

»> 8

Fig. 1. Aloe vera leaf shown in section

The Aloe vera leaves contain 75 active ingredients that were shown to have a therapeutic
potential: polysaccharides, amino acids, vitamins, enzymes, mineral salts, lignins, saponins and
salicylic acid and some of these compounds are comprised in Table 1. The chemical composition

of the plant is influenced by several factors such as the geographical area, soil quality,



Innovative Romanian Food Biotechnology Vol 19, 2020
2020 by Galati University Press Received August /Accepted December 2020

REVIEW ARTICLE

precipitation, solar radiation and temperature. The amount of water is very important, as the
main role of the gel is to retain the water. The amount of water in the gel represents up to 99.5%
of the plant product, and more than 60% of this percentage is represented by polysaccharides
(Femenia et al., 1999; Silva et al., 2010; Delatorre-Herrera et al., 2010). To extract the
compounds from this plant, the gel is separated from the cortex. The latex is found in the cortex
and corresponds to the yellow, bitter juice from the green part of the leaf, produced in the
epidermis and the extremely thorny portion. The bitter juice contains 15-40% hydroxyanthracene
derivatives. The Aloe vera gel is the colorless, mucilaginous part of the central part of the leaf
(Park, 2006), consisting almost entirely of water (> 98%) and polysaccharides (pectins, cellulose,
hemicellulose and acetylated galactoglucomannan called acemannan). Acemannan is the main
component that imprints the beneficial therapeutic effects discovered for this gel. It is composed
of a long chain of acetylated mannose, intertwined with glucose, in which the mannose binds the
galactose. Both classes of polysaccharides identified in the gel and leaves have been shown to be
responsible for preventing the colon cancer and inducing wound healing. The polysaccharides’
therapeutic action to stimulate the wound healing process has long been studied using in vitro
cell lines in order to determine the rate of proliferation of fibroblasts and epi- and endodermal
cells induced by these natural compounds (Mandrioli e al., 2011; Dell-Agli et al., 2007). A
research study has reported the identification in the Aloe vera gel of a glycoprotein with
antiallergic properties, called alprogen and a new bioactive anti-inflammatory component, C-
glucosyl chromone (Ro et al., 2000). The vitamins identified in the composition of the gel were:
vitamin A (beta-carotene), vitamins C and E, with antioxidant action, vitamin B12, folic acid and
choline (Surjushe et al., 2008). Aloe vera synthesizes 8 enzymes: alkaline phosphatase, amylase,
bradykinase, carbopeptidase, catalase, cellulase, lipase and peroxidase. The bradykinase has the
role to reduce the excessive inflammation when applied topically to the skin, while the rest of the
enzymes play a major role in the cellular metabolism. Furthermore, the Aloe vera plant is also a
natural source of calcium, chromium, copper, selenium, magnesium, manganese, potassium,
sodium and zinc. These minerals are essential for the proper functioning of various enzyme
systems corresponding to different metabolic pathways, and some of them also manifest
antioxidant action. In terms of phenolic compounds, the plant contains 12 anthraquinones, which
are commonly used as laxatives. Aloin and emodin act as analgesics, antimicrobials and

antivirals. The plant also presents four steroids among its constituents: cholesterol, campesterol,
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B-sitosterol and lupeol. All these compounds have anti-inflammatory action, and lupeol also has
analgesic and antiseptic properties. The plant also synthesizes 20 of the 22 amino acids needed
by the human body, and 7 of the 8 essential amino acids. It also contains auxins, gibberellins and
salicylic acid which have anti-inflammatory and antibacterial action with a proven effect in the
wound healing. Lignin, an inert substance in the plant, however, has a beneficial effect when
used in topical preparations, being an absorption promoter, i.e. it promotes the penetrating effect
through the skin of active ingredients, increasing the therapeutic efficacy of pharmaceutical
preparations used for external use. Saponins are found also in a proportion of about 3% in the gel

and have cleansing and antiseptic properties.

Table 1. Compositional structure of the Aloe vera’s leaves

Class of

Examples References
compounds

Anthraquinones 7-hydroxyaloe emodin Tan et al., 2011
nataloe emodin and its ester Cock, 2015
aloechrysone

chrysophanol

aloesaponol

aloe saponarin,

1,5-dihydroxy-3-hydroxy methylanthraquinone,

desoxyerythrolaccin

isoxanthorin

helminthosporin

laccaic acid D methyl ester

bianthracene,

asphodelin

Anthrones aloin Zhifen et al., 2012
aloe-emodin anthrone Minale et al., 2014;
chrysophanol anthrone Kanama et al., 2015;
nataloin

homonataloside

aloinoside

littoraloin

barbendol

deacetyllittoraloin

littoraloside

microdontin

microstigmin A

Chromones aloesin A-F Zhifen et al., 2012
isoaloeresin A and D Kanama ef al., 2015
7-O-methylaloesin

7-O-methylaloesinol

7-O-methylaloeresin A
2-acetonyl-7-hydroxy-8-(2-furanonyl)-7-hydroxy- 5-
methylchromone

7-hydroxy-2,5-dimethylchromone

Lucini et al., 2015

VVVVVY VVVVVVVVVVVY VVVVVVVYVYVVYYVYYVYY
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Coumarins, pyrans
and pyrones

Alkaloids

Benzene and
naphthalene
derivatives

Flavonoids

Carbohydrates and
related compounds:

Amino acids and
enzymes

Lipoid components

V VVVVVVVVVVY VVVVVVVVVVVVYVY VVVVVY VVVVVVVVY VYVVY VVVVVVY VY

20-p-O-methlcoumaroylaloesin

feralolide and dihydroisocoumarin glycoside

bisbenzopyran
aloenin

aloenin aglycone
aloenin acetal
aloenin B

N-methyltryamine
O-N-dimethyltryamine,
g-coniceine

coniine

methyl-p-coumarate
protocatechuic acid
pluridone
isoeleutherol

isoeleutherol-5-O-glucoside

plicataloside
feroxidin
furan derivatives

naringenin

apigenin,
dihydroisorhamnetin
isovitexin

daidzenin

genistein.

mannan,
acemannan
acetylated glucomannan
glucogalactomannan
galactan
arabinogalactan
xylan

cellulose

fucose

L-rhamnose
aldopentose
salicylic acid

lignin

20 amino acids
carboxy-peptidase
cyclooxygenase
cyclooxidase
amylase

lipase

oxidase,

alkaline phosphatase

phosphoenol pyruvate carboxylase

superoxide dismutase
bradykinas

arachidonic acid

Cock, 2015
Lucini et al., 2015
Sun et al., 2016

Kumar et al., 2019

Kumar et al., 2019

Lucini et al., 2015

Kumar et al., 2019

Cock, 2015
Kumar et al., 2019

Kumar et al., 2019
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y-linolenic acid
triglycerides
triterpenoid
gibberillin,
campesterol
B-sitosterol
lupeol

YV VVVVVYYVYVY

Vitamins and vitamins A (B-carotene), C, E, B1,B2, B6, B12,folic acid Cock, 2015
minerals choline Kumar ef al., 2019
sodium

potassium

calcium

chromium,

copper

iron

selenium

magnesium

manganese

phosphorous

zinc

VVVVVYVYVVVVYY

Therapeutic effects and applications
Anti-inflammatory effect

The Aloe vera plant inhibits the cyclooxygenase (COX) pathway, which is responsible for
causing inflammation and its associated manifestations, and it reduces the synthesis of
prostaglandin E2 (PG-E2) in the arachidonic acid cycle. Also, the new compound called C-
chromone has been isolated from the gel (Vazquez et al., 1996), a compound that is well-known
for its anti-inflammatory effect. The gel of Aloe reduces the inflammation that is induced by
different agents through the prostaglandin synthesis and the increased infiltration of leucocytes.
The whole process proved to be less effective against another type of inflammation caused by
agents that produce allergic reactions (Sanchez-Machado et al., 2017; Kumar et al., 2019).
Furthermore, Aloe vera can determine the inhibition of the inflammatory process by reducing the
leukocytes adhesion. The transcription levels of the albumin and the tumor necrosis factor genes
are involved in the early phase of the acute inflammatory response. Some studies showed that in
rats treated with aloe-emodin, there was an observed abolishment of the transcription of the
albumin gene, the tumor necrosis factor being detectable in a very small concentration in the
rats’ protected livers after the 4/loe emodin administration. The histological analysis displayed a
lower inflammatory infiltration on the lymphocytes and Kuffer cells (Sanchez-Machado et al.,

2017; Kumar et al., 2019).
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Antiviral and antitumor effect

These actions may occur as direct or indirect effects. The indirect effects are dependent on the
stimulation of the immune system, and the direct effects are due to anthraquinones. Practically,
aloin inactivates various types of encapsulated viruses, such as Herpes simplex, chickenpox and
Haemophylus influenzae. Recent studies in mice have shown that a polysaccharide fraction of the
Aloe vera extract can inhibit the binding of the benzopyrene to the primary hepatocytes, thus
preventing the formation of pro-oncogene benzopyrene-DNA complexes. The Aloe vera gel
contains also forbol-12-myristate-13-acetate, which has been shown to have potential benefits in
preventing different sorts of cancer by inducing the glutathione S-tranferase synthesis and
inhibiting the cancer cell formation (El-Shemy et al., 2010; Kumar et al., 2019). Some other
study performed on the HeLaS3 human uterine carcinoma cells, showed that the natural
anthracycline aloin from A. vera exhibited an antiproliferative and cytotoxic potential. The aloin
as a bioactive compound displayed the aforementioned antiproliferative effect at a physiological
concentration, thus causing the cell cycle arrest in the S phase. This compound from Aloe
increased the apoptosis of the HeLaS3 cells (Singh e al., 2018). The Aloe-emodin can induce
the cell death of the human colon carcinoma cell lines, DLD-1 and WiDr, depending on the
concentration and time (Lin and Uen, 2010). Shalabi et al. (2015) stated that the process of
upregulation of p53 and the downregulation of Bcl-2 in a concentration and time-dependent

manner were responsible for cytotoxic activity of A.vera on the HepG2 cells.
Antiseptic effect

Aloe vera contains six compounds with antiseptic action: lupeol, salicylic acid, urea, cinnamic
acid, phenols and sulfur. For all these compounds, the inhibitory action on bacteria, viruses and
fungi has been demonstrated (Gharibi ef al., 2016; Kumar et al., 2019). The clinical use of the
Aloe vera derivatives is largely supported by empirical data. Although many of the uses are
interesting, controlled trials are required to determine their scientific efficacy in treating various
conditions. Scientifically based studies have also been carried out, based on animal and / or
human trials to determine its therapeutic effects. Their safety and efficacy have not always been

demonstrated. The main conditions on which the trials were performed were:

» seborrheic dermatitis (Vardy et al., 1999);
» psoriasis vulgaris (Syed et al., 1996; Paulsen ef al., 2005);
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» genital herpes (Syed et al., 1996; Syed et al., 1997);
» skin burns (Visuthikosol ef al., 1995);
» type Il diabetes wounds (Takeda ez al., 2006);
» ulcerative colitis (Langmead et al., 2004);
» wound healing studies are mixed, some with positive results (Fulton, 1990); without any

benefit (Thomas ef al., 1998) or with worsening potential (Schmidt and Greenspoon,
1991);

decubitus ulcers (Heggers et al., 1996);

dermatitis (Bosley et al., 2003);

acne vulgaris (Takeda et al., 2006);

lichen planus (Hayes, 1999), frostbite (McCauley et al., 1991);

» foot-and-mouth disease (Paulsen ez al., 2005);

YV V V VY

There are also conditions such as alopecia, bacterial or fungal infections of the skin, chronic
wounds (varicose ulcers), parasitic infections, (systemic lupus erythematosus) SLE, painful
arthritis, in which the use was based on some traditional or unscientific unfounded theories. For
these conditions, complete human trials have not been performed, and their efficacy and safety

have not always been proven (Kumar et al., 2019).
Prebiotic effect

Most of the beneficial effects on the human health are due to the bioactive compounds that this
miracle plant possesses. Furthermore, given that the extracts obtained from this plant may be a
supplement as a nutrient substrate in which several probiotic lactic acid bacteria can grow, it is
important to demonstrate the potentially beneficial effect it can bring in the adaptation and
growth of the lactic acid bacterial cells (Kumar ez a/., 2019). The ability of lactic acid bacteria to
transform the phenolic compounds into new and smaller molecules, which can be more easily
absorbed in the gut, may support the hypothesis of using these natural bioactive compounds as
prebiotics, thus making Aloe vera a good ingredient for the cultivation of different species of
Lactobacilli. Moreover, certain probiotic strains, for example L. johnsonii, can generate a higher
concentration of free phenolic acids from the plant substrate during fermentation than it would
normally be obtained in the presence of other species (Hole et al., 2012). L. johnsonii NCC 533

synthesizes esterases and hydroxycinnamate decarboxylases, responsible for the
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biotransformation of chlorogenic and caffeic acids. The complete in vitro hydrolysis of 5-
caffeochinic acid was performed in the first 16 hours of incubation whereas after 48 hours, the
caffeic acid was completely converted to 4-vinylcatechol. In this case, the presence of lactic acid
bacteria increased the amount of caffeic acid released and produced the release of aromatic

compounds from phytophenols (Bel-Rhlid ef al., 2013; Kumar ef al., 2019).
Healing properties

Glucomannan, a polymanosic saccharide, and gibberellin, a growth hormone, interact with the
fibroblast growth factor receptors, stimulating their proliferative activity and hence enhancing
the collagen synthesis after the topical or systemic use of Aloe vera gel (Chitra et al., 1998). The
Aloe gel not only increases the amount of regenerating collagen in the wound, but also changes
the composition of the collagen (more type III collagen - elastin) and enhances the network of
tissue restructuring collagen fibers. Due to this, it will accelerate the reduction of the wound and
reduce the risk of scarring of the injured tissue (Heggers et al., 1996). The literature has reported
an increase in the synthesis of hyaluronic acid and dermatan sulfate in the granulation tissue of

the healed wound, following the oral or topical treatment (Chitra ez al., 1998).
Hepatoprotective effect

The compounds that are mainly responsible for the hepatoprotective effect of the Aloe vera are
the anthraquinones, compounds that can act as bioactive antioxidants and that are directly
involved in free radical-mediated reactions during the inflammatory response. Mainly, the
reactive oxygen species and free radical reactions are considered to be involved in the
inflammatory response and liver necrosis. A type of aqueous extract of the aerial parts of 4. vera
significantly reduced the hepatic damage induced by carbon tetrachloride (CCl4) in mice and rats
and reversed the associated damaged biochemical parameters. The histopathological studies
confirmed the curative efficacy of the aqueous extract of 4. vera against the damaged induced by
CCl4 on the liver and showed that whole process happens by reversing the centrilobular necrosis,
macro-vascular fatty changes, and scattered lymphomononuclear cell infiltrate in the hepatic
parenchyma. Other researchers carried out in vivo studies on rats with CCl4 intoxication in
which they administered aloe-emodin to observe the hepatoprotective activity of the
anthraquinones (Sanchez-Machado er a/., 2017; Kumar et al., 2019). It has been shown that the

A. vera extract alone or combined with two other extracts (Azadirachta indica and Moringa

10
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oleifera) exhibited a higher hepatoprotective action against the CCl4- induced acute liver damage
in mice (Salama et al., 2016). The anthraquinones were likely to protect against the hepatocyte
death and the inflammatory response that comes along subsequent to the lipid peroxidation.
Moreover, the phytosterols that are also found in 4loe, specifically two compounds, iophenol and
cycloartanol, possess the ability to induce the downregulation of the fatty acid synthesis and the
upregulation of the fatty acid oxidation in the liver (Sanchez-Machado et al., 2017; Kumar et al.,
2019). The study undertaken by Misawa et a/ (2012) displayed an improvement of the metabolic
syndrome-related disorders and liver steatosis in fatty rats treated with Aloesterol. The
hepatoprotective effect was attributed also to the liver’s metabolizing enzymes through the high

antioxidant activity (Sharma et al., 2019).
Effects on the epidermis exposed to UV radiation or y radiation

The Aloe vera gel has been shown to have beneficial protective effects on the skin against the
UV radiation (Singh ef al., 2010). The mechanism by which the Aloe vera gel protects the skin
from the harmful actions of radiation is not fully elucidated, but it is assumed that by
administering Aloe vera gel on the skin, the production of metallo-thionine, an antioxidant
protein is stimulated. This protein has the property to bind hydroxyl radicals and prevents the
inactivation of superoxide dismutase and glutathione peroxidase in the skin. Moreover, the
production and release of keratinocyte-derived immunosuppressive cytokines, such as IL-10
(interleukin 10) is reduced, thus preventing the UV-induced suppression of delayed-type
hypersensitivity (Choi et al., 2001).

Effects on the immune system

Several studies have indicated that the compounds found in the Aloe vera displayed the effect to
boost the immune system (Kumar ez a/.,, 2019). Hence, alprogen inhibits the influx of calcium
into mast cells, blocking the formation of the antigen-antibody complex that involves the release
of histamine and leukotrienes from the mast cells. A study on guinea pigs in which sarcomatous
cells were implanted showed that the acemanan from the 4loe vera gel stimulated the synthesis
and release of IL-1 and tumor necrosis factors in macrophages, which generated an immune
response that led to the necrosis and the regression of the cancerous cells. It has also been shown
that some low molecular weight compounds are also able to inhibit the release of the oxygen free

radicals from the activated human neutrophils (El-Shemy ef a/., 2010; Kumar et al., 2019).

11
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Laxative effect

The anthraquinones present in the latex have a strong laxative effect. After oral administration,
they increase the water content of the intestine, stimulate the mucus secretion and increase the
intestinal peristalsis (Baby et al., 2010). The active anthraquinones found in the plant such as
aloin, aloe emodin and emodin are directly linked to the purgative action of Aloe. The aloin was
proven to be metabolized by the colonic flora and transformed into a reactive aloe-emodin, this
final compound being responsible for the purgative activity of plant. Other compounds that
presented a similar reaction were the probiotic bacteria originating from the Aloe leaf,
specifically Lactobacillus brevis, a type of bacteria that has been isolated from the naturally
fermented Aloe vera gel. This bacterial strain has been demonstrated to inhibit the growth of
harmful pathogens without restraining the growth of normal commensals in the gut (Kang et al.,
2014). Another study investigated the effect of gel and whole leaf extracts from three species of
Aloe on the modulation of drug efflux all across the rats’ intestinal tissues (Beneke et al., 2013).
The obtained results demonstrated an increase of the drug permeability in the presence of the gel
separated from Aloe vera and whole leaf materials (Beneke et a/., 2013; Kumar et al., 2019).
Moisturizing and anti-aging effect

Mucopolysaccharides (MPZs) have the role of promoting and maintaining the skin hydration.
Aloe vera stimulates the fibroblasts with a role in the production of collagen and elastin fibers,
which gives the skin a more elastic appearance and reduces the wrinkles. It also has a co-
adhesive effect on the cells of the epidermis, keeping them together, giving the appearance of
silky, velvety skin. The amino acids also determine the hydration of skin cells whereas the zinc
acts as an astringent to close the pores. The moisturizing effect was studied in the treatment of
dry skin, this effect being determined by aggravating occupational factors, where the gloves
impregnated with Aloe vera gel significantly improved the condition and integrity of the skin
while decreasing the appearance of fine wrinkles and erythema (Eshun and He, 2004). Another

effect on the skin was the anti-acne effect.

Conclusions
The Aloe vera plant through its rich phytochemical content represents an important source of
functional bioactive compounds that are very important and beneficial constituents thus inducing

various therapeutic effects, with the potential to be used not only in the pharmaceutical or

12
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cosmeceutical industry but also in the food industry. As such, due to these functional bioactive
compounds, the Aloe vera products or extracts have been used to treat different sort of conditions
such as seborrheic dermatitis, psoriasis vulgaris, genital herpes, skin burns, type II diabetes, HIV,
cancer prevention, ulcerative colitis, wound healing, decubitus ulcers dermatitis; acne vulgaris;
lichen planus, frostbite, foot-and-mouth disease and constipation. Nonetheless, although the plant
has been used to treat all sorts of conditions, its use as a cosmeceutical has no equal. Numerous
studies sustain the various therapeutic effects that Aloe vera extract could manifest against
different skin disorders, thus it became a frequently used active ingredient in hundreds of

dermato-cosmetical products.
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