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Reactive Oxygen Species can reduce collagen density in the skin, causing wrinkles, characterized
by indentations on the skin's surface. Preventing wrinkles may be achieved by using a clay stick
mask arrangement with jackfruit (ArtocarpusheterophyllusLamk.) leaf ethanol extract. The
ethanol extract of jackfruit leaves contains alkaloid, flavonoid, tannin, saponin, and quercetin
compounds of 6.84 mg/g with moderate antioxidant activity. The clay stick mask has been shown
to offer ultra protection that has the potential as an anti-wrinkle. This research aims to evaluate
the anti-wrinkle activity of the clay stick mask. An experimental method includes a clay stick
mask base, a retinol clay stick mask, and a 5% and 10% concentration clay stick mask. The anti-
wrinkle activity of clay stick masks was tested in vivo using male white rats. The test results
showed that clay stick masks with retinol and 10% concentration were more effective in inhibiting
epidermal thickening. Observation made with a 75 mm diameter lup showed that the retinol clay
stick mask had the best results. Scanning Electron Microscopy (SEM) was used to study the skin
parameters such as wrinkles. Rat with negative, positive control groups, 5% and 10% clay stick
mask treatment groups obtained the results of wrinkle scores successively: 0.33 + 0.57, 1.33 +
0.57, 0.33 £ 0.57. Based on the statistical analysis, there was a significant contrast between the
negative control group and the others. Clay stick masks were able to protect skin damage due to

UV exposure which can accelerate aging and wrinkles.
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Introduction

Premature ageing is a physical change in humans caused by

age, psychological, and social factors. It is a degenerative process
affecting the skin and its underlying support system, composed of the
bone, cartilage, and the underlying tissue beneath the skin, leading to
structural changes and a loss of skin elasticity, often evidenced by the
appearance of wrinkles. Wrinkles are indentations or wrinkles on the
surface of the skin caused by coins in the structure of the epidermis,
dermis, and hypodermis.® In young faces wrinkles are temporary, but
wrinkles can also become permanent with varying severity as a form of
response to the influence of intrinsic and extrinsic factors.
Intrinsic factors are physiological ageing that occurs as the skin ages,
while extrinsic factors are pathological ageing caused by decreased skin
function accelerated by excessive UV light exposure. Skin as the
outermost organ experiences direct contact with ultraviolet (UV)
radiation. When UV radiation comes in contact with the skin, some of
it is diffused and reflected on the stratum corneum, while some is
transmitted.? Generally, UV exposure is beneficial in the synthesis of
vitamin D and killing bacteria in the human body, but excessive UV
exposure can lead to sunburns, erythema, hyperpigmentation,
premature ageing, and even skin cancer.3*
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Ultraviolet (UV) light is categorized into three types: UV A, UV B, and
UV C. UV B rays have greater energy than UVA rays and can pierce
the earth's external. UV C rays do not reach the earth's external because
they are shielded by ozone in the earth's atmosphere.® Free radicals are
unstable molecules with unpaired atoms or electrons so the
establishment of excessive reactive oxygen species (ROS) causes a
decrease in collagen density in the skin which causes ageing
characterised by the appearance of wrinkles on the skin. ROS formed
during UV irradiation can inhibit the Transforming growth factor
(TGF)-p, thereby inhibiting collagen production and increasing the
production of matrix metalloproteinase (MMP)-1, an enzyme that
reduces collagen production. Flavonoid compounds can be utilised to
counteract free radicals. In wrinkle prevention, an innovation was made
in the form of a clay mask stick with natural ingredients (jackfruit
leaves). This is due to the continued effort to explore and increase the
use of natural ingredients as nutraceuticals, especially in cosmetics for
practical applications. The advantages of this clay stick mask include
flexibility in usage/application, economical packaging, and being able
to maintain the integrity of the active ingredients contained therein.
Until now, there has been no research that has developed a clay stick
mask of jackfruit leaf ethanol extract with an anti-wrinkle potential. The
phytoconstituents of jackfruit leaf extract obtained by High-
Performance Liquid Chromatography (HPLC) revealed four
compounds (kaempferol, rutin, cholinergic acid, and quercetin).®
Quercetin is known to exhibit anti-wrinkle activity because it contains
hydroxyl groups capable of scavenging free radicals by providing active
hydrogen, making it a strong candidate for treating skin damage caused
by UVB radiation.”
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Materials and Methods

Collection and identification of plant material

Fresh jackfruit leaves (Artocarpus heterophyllus Lamk.) were harvested
in April 2024 from Busungbiu Village, Busungbiu District, Buleleng
Regency, Bali, Indonesia (GPS location; Latitude: -8.252174,
114.959206  Longitude: 8°15'07.8"S  114°57'33.1"E).  Plant
determination was carried out at the MIPA Laboratory Unit, 1AIN
SyekhNurjati Cirebon with voucher number:
16/1n.08/LB.1.1/PP.009/02/2024.

Extraction of plant material

The collected jackfruit leaves were sorted, chopped, and weighed. The
jackfruit leaves were then dried on a tray covered with black cloth to
avoid direct sunlight exposure until they become brown and brittle. The
dried leaves were subsequently sorted and ground into powder using a
blender, weighed, and stored in a glass jar. For the extraction, a 70%
ethanol solvent was used in a 1:4 ratio with the leaf powder. This
mixture was placed in a glass jar, stirred, tightly sealed, and wrapped in
black plastic, left to macerate at room temperature for 24 hours, and
then filtered through a Buchner funnel. The filtrate was evaporated
with a rotary evaporator at 50°C, followed by further evaporation in a
water bath to produce a thick extract.

Qualitative phytochemicals screening

A qualitative phytochemical screening was conducted using standard
procedures to identify secondary metabolites in Jackfruit Leaf Ethanol
Extract, including alkaloids, flavonoids, tannins, steroids, triterpenoids,
and saponins.

High-performance liquid chromatography (HPLC) procedure

HPLC Agilent OpenLabEZChrom, USA (Version A.04.10) analysis
was performed using a UV-Vis detector. The chromatographic
separation was performed using a C18 column with dimensions of 1.8
pm, 15 cm in length, and 4.6 cm in diameter. HPLC analysis was carried
out using an isocratic elution with a mobile phase of methanol and
aquadest (59:41 v/v), a flow rate of 1.0 ml/min, a column temperature
of 35°C, and a detection wavelength of 372 nm. Samples of ethanol
extract (1 g) of jackfruit leaves were carefully weighed and transferred
into a 25 mL measuring flask and 20 mL methanol was added. The
solution was ultrasonicated for 15 minutes then methanol was added up
to the 25 mL mark until homogeneous. The solution was filtered with
filter paper and then filtered again with a 0.45um syringe filter. The
sample solution with a volume of 20 puL was injected into the HPLC
system.

Preparation of the Jackfruit Leaves Natural Clay Mask Stick

The ingredients were first weighed according to the formula in (Table
1) to make 50 g of the product. Part 1 was mixed in the main beaker
under a propeller mixer until Trisodium EDTA was dissolved. Part 2
was added and heated to 50 °C. Part 3 was added and mixed until
Sodium Stearate was dissolved, and warmed. Part 4 was added to the
batch. When pigments were fully dispersed, Part 5 was added. In a
separate beaker, Part 6 was premixed. Kaolin was wet completely and
then added to the batch under propeller mixing. It was mixed for 10-15
minutes until the batch was smooth. Then Part 7 was added, followed
by Part 8 under propeller mixing at low speed. The mixture was poured
into components at 70-75° C.8

Physical evaluation of the clay mask stick dosage form

The tests conducted included organoleptic, homogeneity, and pH
evaluations. The organoleptic test examined the physical properties of
the sun stick dosage form, including its shape, colour, and aroma. For
the homogeneity test, a sample was spread on a glass slide to ensure
uniform composition and to check for the presence of any coarse
particles.! The pH test was performed using a pH meter. The
spreadability test involved placing 1 g of the formulation on a 20 x 20
cm glass slide, covering it with a cover glass, and applying weight until
it reached 125 g. The diameter of the spread was measured after 1
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minute. The drying time test was conducted by applying 0.7 g of the
mask onto a silicone replica skin with an area of 5.0 x 2.5 cm, creating
a layer approximately 1 mm thick, and observing the time it took for the
formulation to dry. Finally, the ease of cleaning test involved rinsing
the silicone replica skin, which had the mask applied, under running
water to assess how easily the mask could be removed.®

Determination of total flavonoid content

Jackfruit leaf ethanolextract (10 mg) and clay mask stick (5% and 10%)
were dissolved with 5 mL of ethanol (high grade) and transferred into a
10 mL volumetric flask and made up to the mark with ethanol. 100 pL
was transferred into a volumetric flask, followed by 100 pL of 2%
aluminium (1) chloride, 100 pL of 1M sodium acetate, and 2 mL of
ethanol pro analysis. The sample was incubated at room temperature.
Absorbance  measurements were made using  UV-visible
spectrophotometry (Shimadzu, version 2.70) at a wavelength of 443
nm.lo

Determination of antioxidant activity (ICso)

Jackfruit leaf ethanol extract (10 mg) and clay mask stick (5% and 10%)
from each formula were dissolved in ethanol pro analysis to a final
volume of 10 mL, resulting in a concentration of 1000 pg/mL. This
sample solution was then diluted to achieve concentrations of 100, 250,
500, 750, and 1000 pg/mL. Subsequently, 2 mL of each diluted sample
was mixed with 2 mL of 100 pg/mL DPPH, and incubated for 30
minutes, and the absorbance was measured using UV-visible
spectrophotometry (Shimadzu, version 2.70) at a wavelength of 516
nm.® The 1Cso (50% Inhibitory concentration) antioxidant activity was
determined by measuring the absorbance of the five concentrations and
calculating the percent inhibition using Equation 1 below.
%inhibition = (control absorbace—sample absorbace)X 100%

1

I1Cso value is the sample concentration that inhibits parasite growth by
50%. A linear regression line equation is used to calculate 1Cso values
via Probit (probability unit) analysis, which involves plotting a curve
representing the relationship between percent inhibition and the
logarithm of sample concentration.

control absorbance

Determination of Sun Protection Factor (SPF)

The UV-Vis spectrophotometer was initially calibrated with 96%
ethanol. Each sample (clay stick mask samples 5% and 10%) weighing
0.1 g was dissolved in 96% ethanol in a 25 mL volumetric flask using
an ultrasonication bath for 5 minutes at room temperature. The
absorbance was consistent at wavelengths ranging from 290 to 320 nm,
at 5 nm intervals. The absorbance data were reported, and the SPF
amount was subsequently calculated.** The perseverance of this SPF
value uses the Mansur equation (2), namely:

SPF =

CFx ¥320EE (A) X I(A) X ADS(A)..oevvieeeeeee e
2

Epidermal Hyperplasia procedure

The epidermal layer with Hematoxylin Eosin (HE) painting will be
observed below a light microscope with 400x magnification.
Furthermore, the thickness of the epidermis of male Wistar rats is
measured using Image Raster version 3.0 (Miconos, Indonesia) from
the basal layer to the granulosum layer with a micrometre scale (um).*?

Antiwrinkle testing with scanning electron microscopy procedure

The rat's back was shaved (3x3 cm) and UVB irradiated 1x a day at a
light intensity of 65 mJ/cm? for 65 seconds for 15 days. After 5 minutes
of irradiation, the negative control group was given a clay mask base,
the positive control was given a retinol clay mask, and each treatment
group was given a 5% and 10% jackfruit clay stick mask on the rat's
back for 20 minutes, then cleaned with 0.9% NaCl. On the last day, the
comparison of wrinkles on the skin of the rat's back was observed and
given a score which includes: A (Deep and permanent coarse wrinkles),
B (Shallow coarse wrinkles), C (Coarse wrinkles), and D (No wrinkles).
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The rats were then anaesthetized using 10% ketamine before dissection
of the back skin to take skin samples. The samples were washed using
0.9% NaCl and soaking the samples using 10% formalin buffer.
Afterwards, it was tested using SEM to determine the wrinkle
component and score as follows: 0 (No wrinkles), 1 (Coarse wrinkles),
2 (Shallow coarse wrinkles), and 3 (Deep and permanent coarse
wrinkles). The smaller the wrinkle score, the more effective the test clay
stick mask is to be applied to the skin as an anti-wrinkle®.
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Statistical Analysis

For statistical analysis, the IBM SPSS Statistics for Windows, version
27.0 was used. Kruskal Wallis test was followed by the Mann-Whitney
test. P values <0.05 were considered significant.

Table 1: The formula of Jackfruit Leaf Natural Clay Mask Stick

Materials FO (0%) F1 (5%) F2 (10%)
Part 1
Water 18 18 18
Trisodium EDTA 0.075 0.075 0.075
Part 2
Butylene glycol 11.25 11.25 11.25
Part 3
Stearic acid 3.75 3.75 3.75
Part 4
Titanium Dioxide 2.25 2.25 2.25
Butylene Glycol 2.25 2.25 2.25
Water 2.25 2.25 2.25
Part 5
Methylparaben 0.1875 0.1875 0.1875
Propylene Glycol 0.1875 0.1875 0.1875
Part 6
Jackfruit Leaf Ethanol Extract 0 5 10
Kaolin 11.25 11.25 11.25
Water 9.75 9.75 9.75
Sodium Lauryl Sulphate 3.9375 3.9375 3.9375
Glycerin 3.75 3.75 3.75
Part 7
Talcum 3 3 3
Titanium Dioxide 1.5 1.5 15
Part 8
Simethicone 0.0375 0.0375 0.0375

Results and Discussion

Natural ingredients consist of secondary metabolites that are recognised
for their antioxidant activity and ability to quench UV radiation.
Jackfruit leaves, in particular, have properties that enable them to
absorb or reflect UV rays, making them useful in beauty or cosmetic
products designed as anti-wrinkle treatments. The yield of jackfruit leaf
extract with the ratio of dry sample weight and the amount of solvent
(1:4) was 17.6%. This result met the requirement that the yield of thick
extracts should not be less than 10%.4 The organoleptic test results of
jackfruit leaf ethanol extract showed a thick consistency, dark green
colour, and aromatic scent.

The phytochemical analysis (Table 2) revealed that jackfruit leaf
ethanol extract contains various phytochemicals, including alkaloids,
flavonoids, saponins, and tannins. These secondary metabolites, such as
flavonoids, have potential antioxidant and antibacterial activity. Plants
contain various chemical compounds like alkaloids, saponins, and
tannins, which contribute to their pharmacological properties.

HPLC testing was conducted to identify the quercetin content in the
ethanol extract of jackfruit leaves (Table 3). The quantitative analysis
of the ethanol extract revealed a quercetin content of 6.480 mg/g of
extract. The clay stick mask dosage form underwent physical
evaluations for organoleptic properties, homogeneity, and pH tests as
shown in (Table 4). The organoleptic testing of clay stick masks
involved direct consideration of their colour, smell, and texture. The
results showed no significant differences in texture and aroma among
the different clay mask formulas. Each formula had a unique aromatic
odour due to the addition of jackfruit leaf extract and a clay-like texture.
The colour differences were minimal, particularly in formulas F2 and
F3, which were influenced by the addition of extracts.

The homogeneity test results for the formulated clay stick masks
showed that none of the arrangements showed coarse grains when
applied to transparent glass, indicating that the formulations were
homogeneous. pH stability is an important parameter that determines
whether a formulation is stable or not. The pH values of the clay stick
mask formulations ranged from 6.41 to 6.93. According to SNI. 16-
4399-1996, the permissible pH range is 4.5-8.0. An optimal pH level is
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crucial; overdone acidity may lead to skin irritation, whereas overdone
alkalinity can result in dry and flaky skin.

The spreadability test was conducted to assess how well the clay stick
mask spreads on the skin when applied. The results of the spreadability
of clay stick mask arrangements obtained ranged from 5.5 to 6.5. This
shows that all arrangements meet the clay mask standard of 5-7 cm.®
The drying time test was conducted to determine how long it takes for
the formulation to form a dry layer on the surface of the skin. The drying
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time requirement for the formulation is 10 to 20 minutes. The results
showed that all clay mask formulations met the standard drying time,
which may be due to the quick-drying properties of kaolin. In terms of
ease of removal, all formulations were very easy to clean off, as
evidenced by how quickly the dried mask could be removed and how
clean the silicone skin became, making the mask formulation easy to
clean.®

Table 2: Phytochemical constituents of the jackfruit leaf ethanol extract

Phytochemical Result Chemical reaction
Alkaloids + Precipitate
Flavonoids + Yellow color

Saponin + Stable foam
Tannins + Green violet color
Steroid - Greenish coloration

Triterpenoid -

Purplish-red color

+: Present; -: Asent
Table 3: HPLC analysis of quercetin compounds

Sample Weight of extract (g) Area (y) Quercetin (mg/g)
Jackfruit Leaf Ethanol 1 3288389 6.840
Extract

Table 4: The physical evaluation result of the clay mask stick

Sample

Observation Description

Organoleptic Homogeneity
White, clay texture, and
FO o Homogeneous
characteristic odour

Light green, clay texture, and
F1 L Homogeneous
characteristic odour

Light green, clay texture, and
F2 L Homogeneous
characteristic odour

pH Spreadability Dry time Cleaning
6.93 5.5¢cm < 15 minutes Very easy
6.79 6cm < 15 minutes Very easy
6.41 6.5cm < 15 minutes Very easy

Flavonoid content analysis and antioxidant activity were evaluated
using UV-Vis spectrophotometry. This method is suitable because
flavonoids possess a conjugated aromatic system, which results in
strong absorption bands in both the ultraviolet and visible light spectra.
The results are shown in (Table 5). The results of flavonoids in ethanol
extract of jackfruit leaves, 5% clay stick mask, and 10% clay stick mask,
respectively were 14.63; 7.15; 7.87 mgQE/g. Flavonoids are found in
almost all parts of the plant and are reported to have antioxidant
properties that can help eliminate reactive oxygen species (ROS).%
Antioxidant activity testing on clay stick masks is carried out using the
DPPH method represented by the ICso value which shows the
concentration of the sample that can inhibit 50% of free radicals.'” The
clay stick mask of jackfruit leaf ethanol extract at 5% and 10%
concentration obtained 1Cso values of 414.638 pg/ml and 265.394
pa/ml, demonstrating their ability to reduce free radical activity.

The effectiveness of a sunscreen is indicated by its Sun Protection
Factor (SPF) value. This value accurately represents the total of UV
energy necessary to produce a minimal erythema dose (MED) on skin
protected by the sunscreen, detached by the quantity of UV energy
needed to produce MED on defenceless skin. The SPF value serves as
an indicator of the product's capability as a UV protector. The results of
the sunscreen protection categories are presented in Table 6. Based on
the effectiveness of sunscreen measured by SPF value, F1 and F2 are
classified under the ultra-protection category. Jackfruit contains a
wealth of beneficial secondary metabolites, particularly in its leaves
which are rich in phenolic compounds like flavonoids. These

compounds are well-known for their powerful antioxidant properties.®
The characteristic UV absorbent properties of flavonoids have long
been recognised as proof of their role in UV protection.'® Sunscreens
function by absorbing UV energy and transforming it into heat, thereby
decreasing the harmful effects and penetration of UV rays into the
skin.? Consequently, the SPF value indicates that the jackfruit leaf
ethanol extract clay mask stick can effectively protect the skin from the
damaging effects of UV rays.

Epidermal hyperplasia occurs due to reactive oxygen species (ROS)
from increased free radicals due to excessive UVB rays. These free
radicals induce Keratinocytes, leading to increased keratinocyte
proliferation, which causes the accumulation of keratin in the stratum
corneum and results in epidermal hyperplasia. Generally, normal Wistar
rats have an epidermal thickness of 10-20 um.'? Based on the
observation (Figure 1), the administration of the retinol clay stick mask
and the 10% clay stick mask was more effective in inhibiting epidermal
thickening because it has a thinner epidermal thickness and meets the
range compared to the 5% clay stick mask and the clay stick mask base
group.

A clay stick mask is declared effective as a good anti-wrinkle if there
are few wrinkles on the skin of the rat's back. Based on the results
obtained (Figure 2), the best results were observed by rats in the positive
control treatment group that had retinol clay stick mask application with
the observation of only coarse wrinkles, followed by 10% clay stick
mask which had coarse wrinkles and shallow coarse wrinkles,
compared to other controls which had deep and permanent coarse
wrinkles, and shallow coarse wrinkles.
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Figure 1: Epidermal Hyperplasia Testing Results; (a)
Hyperplasia Test P1 (Negative Control) with an average
thickness of 33.38 um; (b) Hyperplasia Test P2 (Positive
Control) with an average thickness of 18.21 um; (c) Hyperplasia
Test P3 (Clay stick Mask of 5% Jackfruit Leaf Extract) with an
average thickness of 23.38 um; (d) Hyperplasia Test P4 (Clay
stick Mask of 10% Jackfruit Leaf Extract) with an average
thickness of 20.23 pym.
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Table 5: Total Flavonoid Content and Antioxidant Activity

Flavonoid Total Content  Antioxidant activity

Sample (mgQE/g) (ICs)ug/ml

Extract 14.63 138.168
F1 7.15 414.638
F2 7.87 265.394

Table 6: SPF value Measurement Results

Sample SPF value SPF categories
F1 17.60 Ultra-protection
F2 21.84 Ultra-protection

The results of the SEM method (Table 7) showed various wrinkle
scores, including Deep and Permanent Coarse Wrinkles (3),
characterised by the loss of fine striations in the rat and there are
perpendicular and permanent coarse wrinkles; Shallow Coarse
Wrinkles (2), characterised by the loss of fine striations in the skin and
there are some deep wrinkles; Coarse Wrinkles (1), characterised by
fine scratches on the back that can appear and disappear when moved
by the body; and No Wrinkles (0).

Based on the results of the normality test using the Shapiro-Wilk test
(Table 8), it was found that the data are not normally distributed, as
indicated by a p-value < 0.05.

Table 7: Results of Rat Skin Observation with SEM Method

Description

Result Test (x120)

Sample A

P1

P2

Sample B

P3

P4

j’ b

Score
A:3
B:3
Cc:3

Sample C

Average: 3

Score
A:0
B:1
Cc:0

Average: 0.33+£0.57

Wi

Sample C Score
A:2
B:1
Cc:1

Average: 1.33+£0.57

Score
A:0
B:1
C:0

Average: 0.33+£0.57

8365

© 2024 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License



Trop J Nat Prod Res, September 2024; 8(9): 8361 — 8367

Accordingly, a non-parametric test, the Kruskal-Wallis test was used.
The results of non-parametric testing obtained a significant value of
0.032, which differs from p<0.05. Subsequently, further non-parametric
tests, specifically the Mann-Whitney post hoc test, were performed to
assess the contrast between each treatment group.

The outcome of the Mann-Whitney post hoc test (Table 9) indicates
significant differences between the P1 group and the P2, P3, and P4
groups, as the p-value < 0.05. These results suggest a significant
contrast between the negative control group and the positive control
group, the 5% clay stick mask control group, and the 10% clay stick
mask control group have differences in wrinkle results, while in other
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groups it does not appear to be different in meaning because it gets a P-
value > 0.05 and shows that there is no difference in wrinkle results in
the test group. This is likely due to the quercetin content in the jackfruit
leaf ethanol extract clay stick mask having a hydroxyl group (OH),
which plays a role in scavenging free radicals. The hydroxyl groups
inactivate free radicals by providing active hydrogen, leading to the
oxidation and stabilization of free radicals, thereby preventing the
formation of ROS.2* Based on this, the jackfruit leaf ethanol extract clay
stick mask is capable of protecting the skin from damage caused by UV
exposure capable of accelerating the ageing process and wrinkle
formation.

Table 8: Normality Test Result

Normality Test

Group P Value Description
P1 0.000
p2 0.000 N
Not normally distributed
P3 0.000
P4 0.000

Table 9: Comparative Test Between Treatment Groups to Wrinkle Score

Group Significant Value Description
P2 0.043* Significant difference
P1 P3 0.034* Significant difference
P4 0.043* Significant difference
P P3 0.068 No Significant difference
P4 1.000 No Significant difference
P3 P4 0.068 No Significant difference

Figure 2: 75 mm Diameter Lup Observation Results on Rat Skin;
(a) 75 mm Lup observation results P1 (Negative Control); (b) 75
mm Lup observation results P2 (Positive Control); (¢) 75 mm Lup
observation results P3 (Clay stick mask 5% jackfruit leaf ethanol
extract); (d) 75 mm Lup observation results P4 (Clay stick mask
10% jackfruit leaf ethanol extract).

Conclusion

The clay stick mask made from ethanol extract of jackfruit leaves shows
potential as an anti-wrinkle treatment in mice exposed to UV-B
radiation. Rats in the negative control group, positive control, 5% and
10% clay stick mask treatment groups showed various wrinkle scores.
The best results were shown by the 10% clay stick mask group due to
its antioxidant activity with an ability to inhibit free radicals and its
potential as a photoprotector with an ultra-protection category
equivalent to the positive control group.
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