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ABSTRACT

Background: Concerns over the environmental impact and potential health risks associated with
synthetic Ultraviolet (UV) filters have intensified the search for natural, eco-friendly alternatives
in sun protection formulations. In this study, we investigated the sun protection factor (SPF) of
Pleiogynium cerasiferum leaves extracts using ethanol, aqueous and Petroleum ether as extraction
solvents to assess their potential as natural UV-absorbing agents. Materials and Methods:
Pleiogynium cerasiferum leaves extracts were analyzed using UV spectrophotometry via the
Mansur equation, measuring absorbance across the UVB spectrum. Preliminary phytochemical
analysis was conducted to identify major bioactive compounds. These analyses provided insights
into the extracts potential bioactivity. Results: The preliminary phytochemical analysis of
Pleiogynium cerasiferum extracts confirmed the presence of alkaloids, carbohydrates, flavonoids,
glycosides, tannins, saponins, and phenols. Additionally, these extracts exhibited significant
sun-protective properties. The ethanol extract demonstrated a Sun Protection Factor (SPF) value
of 3.92, whereas the aqueous extract and petroleum ether extract showed SPF values of 1.10 and
0.36, respectively. Conclusion: The significant SPF values observed in Pleiogynium cerasiferum
extracts highlight their potential as valuable additions to sunscreen formulations, enhancing sun
protection while reducing dependence on synthetic UV filters. Furthermore, the incorporation
of these natural extracts aligns with the growing demand for sustainable skincare solutions,
offering benefits for both environmental safety and consumer health. These findings indicate
that the extraction solvent plays a crucial role in isolating bioactive compounds responsible for
UV absorption. The study highlights the potential of Pleiogynium cerasiferum as a natural source
of photoprotective agents, warranting further investigation into its formulation for sunscreen
applications.
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In recent years, sunscreens have become increasingly popular,
not only for their aesthetic benefits but also for their essential
role in shielding the skin from harmful Ultraviolet (UV)
radiation.! The market offers a variety of sunscreen products,
including standalone formulations as well as those incorporated
into skincare, hair care, lip care, and eye care products. This
research explores various aspects of sunscreens, focusing on their
composition, effectiveness, safety considerations, and recent
advancements in natural sun protection alternatives.” Synthetic
sunscreen agents, while widely used, have been associated with
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adverse effects, including cell mutation, DNA damage, hormonal
imbalances, and allergic reactions such as eczema.”! Additionally,
commercially available sunscreens often lack beneficial properties
like wound healing, anti-inflammatory effects, cooling sensations,
and anti-aging benefits. Moreover, skin damage caused by free
radicals cannot be effectively mitigated unless photo-protective
products incorporate free radical scavengers to counteract
oxidative stress.™

Pleiogynium cerasiferum (F. Muell.) R. Parker is an evergreen
tree which comprises approximately 70 genera and 700 species
worldwide. This species has synonyms, including Pleiogynium
timorense and Pleiogynium solandari. In Australia, the family
is represented by nine genera and 13 species, with eight species
occurring in tropical Queensland.®! Phytochemical analysis of
the genus Pleiogynium has identified four phenolic compounds:
catechin, quercetin, quercitrin, and rutin. Furthermore,
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Pleiogynium species exhibit potent antioxidant, hepatoprotective,
renoprotective, analgesic, and anti-inflammatory effects.®”)

This research focuses on the spectrophotometric assessment
of the Sun Protection Factor (SPF) of Pleiogynium cerasiferum
leaf extracts. With growing concerns about the environmental
and health risks of synthetic sunscreens, plant-derived
photoprotective agents are gaining attention. The study involves
a phytochemical screening to identify key bioactive compounds,
including flavonoids, phenolics, and tannins, which are known
for their UV-absorbing and antioxidant properties. The SPF
values of different extracts will be determined using UV-vis
spectrophotometry, and a correlation between phytochemical
composition and UV absorption will be analyzed. The study aims
to assess the feasibility of P. cerasiferum extracts for cosmeceutical
applications, particularly in natural sunscreen formulations. The
findings could contribute to the development of eco-friendly,
plant-based sun protection products with additional skin
benefits, offering a sustainable alternative to chemical sunscreens.
This research supports the growing demand for safer and more
natural skincare solutions in the cosmetic industry.

MATERIALS AND METHODS

Source of Plant Material

The plant was authenticated from Botanical Survey of India,
Dehradun, Uttarakhand. The plant was accessioned at herbarium
of this office with the NO.: Tech/Herb (Ident.) 2018-19/ with Acc.
No. 118588

Preparation of Pleiogynium cerasiferum leaves
extracts

Fresh Pleiogynium cerasiferum leaves were collected, thoroughly
washed with water twice, and chopped into small pieces to
achieve a stable mass. The dried material (100 g) was subjected
to cold maceration for 72 hr using 1000 mL of individual
solvents, namely ethanol, aqueous & petroleum ether After
maceration, the extracts were filtered using Whatman filter
paper and concentrated in a water bath until completely dry. The
resulting dark residue was stored in a sealed container at 4°C in a
refrigerator for further analysis.*”!

Screening of preliminary phytochemicals of
Pleiogynium cerasiferum extracts

A preliminary phytochemical screening of the crude drug
extracts in various solvents was conducted to identify plant
constituents. Standard procedures were used to detect alkaloids,
carbohydrates, glycosides, tannins, saponins, phenols, and
flavonoids. The detection of these bioactive compounds suggests
the potential therapeutic and pharmacological significance of the
extracts, supporting their possible application in natural product
research and pharmaceutical development.[1*-1%

Assessment of the SPF value of Pleiogynium
cerasiferum extracts

The Sun Protection Factor (SPF) of Pleiogynium cerasiferum
extracts was assessed using Mansur’s method. A 100 mL
volumetric flask was filled with 0.2 g of extract (ethanol, aqueous
& petroleum ether) and diluted to volume with ethanol. A 25
mL aliquot was transferred to a 50 mL volumetric flask, further
diluted with ethanol to achieve the desired concentration.
Another 25 mL aliquot was then transferred to a separate 50 mL
volumetric flask, adjusted to the final concentration with ethanol,
and analyzed using a UV spectrophotometer. Absorbance was
measured at 5 nm intervals between 290 and 320 nm, and the
SPF was calculated using Mansur’s formula:!41¢)

320
SPE gectophootomeric = CF X LEE (M)%1 (\)x Abs (M)
Where:

CF= Correction Factor (10),
EE (M\)=Erythmogenic impact of wavelength radiation, A,

Abs (\)=Values of Spectrophotometric absorbance at wavelength
)\1

EE stands for erythemal effect spectrum, and I is for solar

intensity spectrum,

Statistical analysis: Results of the experiments are reported as
means.

Table 1: Phytochemical investigations of petroleum ether, ethanol, and water extracts of leaves of Pleiogynium cerasiferum.

Phytochemical screening of Pleiogynium cerasiferum leaves extracts

Chemical constituents Petroleum ether extract
Alkaloids

Carbohydrates

+
+
Glycosides -
Tannins
Saponin -
Flavonoids

Phenols
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Ethanol extract

+ + + + + o+

Aqueous extract

+

+ + + +
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RESULTS

Phytochemical screening

A variety of metabolites were identified in P. cerasiferum extracts
(Table 1). Alkaloids were present in petroleum ether and ethanol
extracts, known for their effects on the nervous system, appetite
suppression, and diuretic properties.['”'®! Glycosides, traditionally
used in the treatment of cardiac disorders, were specifically
present in the ethanol extract.'® Tannins were present in
all the extracts and are known for their potent antioxidant
properties, offering diverse health benefits. They are known for
their cardioprotective, anti-inflammatory, anti-carcinogenic, and
anti-mutagenic properties, among others.'?*! Flavonoids, known

for their protective effects against allergies, carcinogens, and other

harmful agents, were detected in all extracts. Research indicates
that flavonoid compounds exhibit various bioactive properties,
including antioxidative activity, free radical scavenging potential,
and cardioprotective, antidiabetic, anti-inflammatory, and
anti-allergic effects. Additionally, certain flavonoids have shown
promising antiviral activities.**?*! Carbohydrates were present
in all extracts, playing a crucial role in energy metabolism and
various physiological functions.”’ Phenols were detected in
aqueous and petroleum ether extracts, known for their strong
antioxidant properties and potential health benefits, including
anti-inflammatory and antimicrobial effects.””? Saponins were
present in ethanol and aqueous extract, they are recognized
for their bioactive properties, such as immune-boosting,

cholesterol-lowering, and antifungal activities.?

Table 2: SPF value of Ethanolic extract of Leaves of Pleiogynium cerasiferum.

Sl. No. Wavelength (A nm) Eme Im Absorbance Value (absm) EE(M*I(M*absm
290 0.015 0.5042 0.0075
295 0.0817 0.4581 0.0374
300 0.2874 0.4264 0.1225
305 0.3278 0.385 0.1262
310 0.1864 0.3523 0.0656
315 0.0839 0.3310 0.0277
320 0.018 0.3179 0.0057
SPF 3.92
Table 3: SPF value of Pet. ether extract of Leaves of Pleiogynium cerasiferum.
SI. No. Wavelength (A nm) EE, x1,, Absorbance Value (abs,) EE,, "1, *abs,,
290 0.015 0.0441 0.0006
295 0.0817 0.0416 0.0034
300 0.2874 0.0388 0.0111
305 0.3278 0.0359 0.0117
310 0.1864 0.0328 0.0061
315 0.0839 0.0315 0.0026
320 0.018 0.0303 0.0005
SPF 0.36
Table 4: SPF value of aqueous extract of Leaves of Pleiogynium cerasiferum.
Wavelength (A nm) EEm x| - Absorbance Value (absm) EE(M*I m*absm
290 0.015 0.1250 0.0018
295 0.0817 0.1280 0.0104
300 0.2874 0.1258 0.0361
305 0.3278 0.1182 0.0387
310 0.1864 0.0936 0.0174
315 0.0839 0.0641 0.0053
320 0.018 0.0375 0.0006
SPF 1.10
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Figure 1: SPF values of the Ethanolic extract of Leaves of Pleiogynium cerasiferum.
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Figure 2: SPF values of the Pet. ether extract of Leaves of Pleiogynium cerasiferum.

Determination of sun protection factor of
Pleiogynium cerasiferum extracts

The photoprotective activity (SPF) of P cerasiferum extracts
was determined using an in vitro technique, with SPF values
calculated based on the Mansur equation method. Tables 2-4
present the absorbance and wavelength data of the different
extracts, while Figures 1-3 illustrate their absorption profiles.
In this study, UV-B radiation was selected for SPF testing as it is
most prevalent during daylight hours, leading to prolonged skin
exposure. Among the extracts, the ethanol extract exhibited the
highest SPF value of 3.92, followed by the aqueous extract 1.10
and the petroleum ether extract 0.36. These results suggest that
the ethanol extract of P. cerasiferum offers the most significant

sun-protective potential.
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DISCUSSION

An analysis of the SPF value of Pleiogynium cerasiferum extracts
was performed using a UV spectrophotometer. Phytochemical
investigations were done for petroleum ether, ethanol, and
aqueous extracts of leaves of Pleiogynium cerasiferum and it was
found that carbohydrates, flavonoids, tannins compounds are
present in all the samples. Few tests are positive for alkaloids,
glycosides saponin, and phenols. With an SPF value of 3.92, the
ethanol extract demonstrated the highest sun-protective activity,
followed by the aqueous extract 1.10 and the petroleum ether
extract 0.36 respectively. These findings indicate that Pleiogynium
cerasiferum leaves extracts can enhance the sun-protection
capabilities of existing sunscreen formulations. Incorporating
these natural extracts into sunscreen products may improve
overall SPF ratings, thereby offering an effective alternative to
synthetic UV filters while promoting more sustainable skincare
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Figure 3: SPF values of the Aqueous extract of Leaves of Pleiogynium cerasiferum.

solutions. Further research and formulation studies will optimize
performance.

CONCLUSION

The study highlights the potential of Pleiogynium cerasiferum leaf
extracts in sun protection, with the ethanol extract demonstrating
the highest SPF value. The presence of flavonoids and tannins
suggests their role in UV absorption. While the SPF values are
lower than commercial sunscreens, incorporating these natural
extracts into formulations could enhance photoprotection and
sustainability. Their antioxidant properties may offer additional
skincare benefits while reducing dependence on synthetic UV
filters. Future studies should focus on optimizing these extracts
for practical sunscreen applications and broader dermatological
use.
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ABBREVIATIONS

UV: Ultraviolet; SPF: Sun Protection Factor; CF: Correction factor
(10); EE (A): Erythmogenic impact of wavelength radiation, A;
Abs (M): Values of Spectrophotometric absorbance at wavelength
\; P. cerasiferum extract: Pleiogynium cerasiferum Extract.

SUMMARY

Growing concerns over the environmental and health risks
associated with synthetic UV filters have spurred interest in
natural alternatives for sun protection. This study evaluated the
sun protection potential of Pleiogynium cerasiferum leaf extracts
using ethanol, aqueous, and petroleum ether as solvents. UV
spectrophotometric analysis via the Mansur equation revealed
that the ethanol extract exhibited the highest SPF value (3.92),
followed by aqueous (1.10) and petroleum ether (0.36) extracts.

9218

Preliminary phytochemical screening confirmed the presence
of alkaloids, flavonoids, tannins, phenols, and other bioactive
compounds. These findings suggest that Pleiogynium cerasiferum
holds promise as a sustainable and effective source of natural
UV-absorbing agents for sunscreen formulations.
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