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Introduction 

 
Creating effective sunscreen solutions requires negotiating a challenging terrain where achieving 

regulatory requirements, guaranteeing efficacy, and appeasing customer preferences are critical. A 

sunscreen product needs to strike a balance between these elements in order to succeed in the marketplace. 

A fundamental prerequisite for every sunscreen composition is effectiveness. It entails not just offering 

ABSTRACT 

Sunscreen lotions are formulated with UV radiations in mind, which 

come in two main UVB and UVA radiation are the two forms of 

ultraviolet radiation. These rays from sun can be harmful to the skin, 

prompting the need for protective measures. Incorporating herbal 

ingredients into sunscreens offers a natural and effective defense 

against these harmful rays, taking into account the possible negative 

effects of synthetic compounds as well as the sun protection factor 

(SPF). The aim of this study was to create herbal sunscreens with 

substances like aloe vera, coconut oil, and turmeric, which are 

known for their protective qualities. Each ingredient serves a 

specific purpose in shielding the skin from sun damage. Turmeric, 

for instance, boasts potent antiseptic properties, guarding the skin 

against bacteria that thrive in perspiration. Meanwhile, coconut oil 

acts as a natural sunblock agent, providing an additional layer of 

protection against UV rays. By harnessing the power of these herbal 

materials, the aim is to create sunscreens that not only offer effective 

sun protection but also minimize the risk of adverse effects 

associated with synthetic chemicals. This holistic approach aligns 

with the growing demand for natural skinscreen product that 

prioritize both efficacy and safety. 

Key words. Sunscreen, Ultaviolet radiation, Natural Sunscreen 

product. 
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sufficient defense against damaging UV rays but also making sure that the product lives up to expectations 

in practical aspects like durability and water resistance. As consumers choose products that are soft on 

their skin and devoid of potentially dangerous substances, safety is another important factor to take into 

account. Gaining the trust of consumers and establishing the safety profile of sunscreen chemicals 

requires strict adherence to regulatory regulations and thorough testing[1]. Sunscreen is commonly 

utilized in order to lower the danger and shield the skin from UV of sun-induced skin ailments. Current 

research efforts are directed towards the development of broad-spectrum sunscreens, aiming to mitigate 

the potential long- term consequences associated with excessive UV exposure [2]. UV rays interact with 

specific bioactive compounds present in the environment, providing a natural shield against their harmful 

effects on the skin. The increasing popularity of biologically active compounds in cosmetic formulations 

can be attributed to their safety profile, minimal risk of adverse reactions, absence of harmful chemical 

constituents, and environmentally friendly characteristics. These factors 

have spurred a growing preference for cosmetic products that harness the protective properties of natural 

bioactive compounds, aligning with consumer demand for safer and more sustainable sunscreen products 

[3]. Natural sunscreens protect the skin from damaging UV rays while also feeding and revitalizing it by 

utilizing the potency of botanical components. These mixtures frequently contain aloe vera, which is well 

known for its calming qualities, vitamin E for its antioxidant qualities, turmeric for its ability to reduce 

inflammation, and cucumber for its moisturizing qualities. When combined, these organic ingredients 

offer strong defense against UV radiation while also promoting skin renewal and adaptability to external 

stresses like pollution and weather variations [4-6]. 

 

Aloe vera gel is well known for its many advantages in protecting human skin from the damaging effects 

of sun exposure. It has established itself as a mainstay in traditional medicine for treating a wide range 

of conditions, including digestive disorders and skin problems like burns, wounds, insect bites, and 

eczema, thanks to its potent mix of anti-inflammatory, antibacterial, and wound-healing qualities. Studies 

pertaining to this herbaceous plant seek to verify its traditional uses, explore its modes of action, and 

pinpoint the precise constituents accountable for its restorative properties. Acemannan, aloe-emodin, 

aloin, aloesin, and emodin are the active ingredients under investigation. These substances have attracted 

a lot of research because of their possible roles in the health benefits of the plant. Scientists are working 

to fully explore the range of medicinal possibilities that aloe vera possesses [7-8]. One member of the 

Zingiberaceae family of perennial herbaceous plants that produces turmeric is Curcuma Longa. This 

plant contains curcumin, tannin, and essential oil. The anti-flatulent, anti-inflammatory, anti-fungal, 

antiparasitic, anti-inflammatory, and anti- cancer effects of curcuma longa extract are remarkable. A 2009 

University of Texas survey also shown that Curcuma longa has the benefit of preventing apoptosis [9].  

 

Turmeric's key ingredient, curcumin, is well known for having strong anti-inflammatory and antioxidant 

qualities. Turmeric has a wide variety of components in addition to curcumin; more than a hundred have 

been found to date. Turmeric's unique flavor and aroma are mostly attributed to an essential oil called 

turmerone. Turmeric's bright color is also attributed to its curcuminoids, which are also essential to its 

therapeutic qualities. As antioxidants, these curcuminoids aid in the body's defense against oxidative 

stress. Curcumin, demethoxycurcumin, dihydrocurcumin, and 5'-methoxycurcumin are a few important 

curcuminoids. Curcuminoids reduce oxidative damage and inflammation in the body by scavenging 

damaging free radicals with their antioxidant activity. Turmeric is a beneficial supplement as its diverse 

action adds to the possible health advantages linked with its consumption[10-11]. As scientific knowledge 

and technologies have advanced, so too have the science and formulation of sunscreens, leading to 

advancements in formulation attributes such as safety, efficacy, and aesthetic appeal. The rise in the 
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number of skin melanomas has raised worries about sunscreen quality and led to increased requests from 

the authorities for higher- quality sunscreen products [12]. Maintaining the health of your skin and 

lowering your chance of developing diseases like sunburn, early aging, and skin cancer depend on 

preventing sun exposure. To shield the skin from harmful ultraviolet light. 

 

Originating from the Curcuma longa plant, which is a perennial herbaceous plant with rhizomatous roots, 

turmeric is a member of the Zingiberaceae family. It has tannin, curcumin, and essential oil. Among its 

many beneficial properties, Curcuma longa extract possesses anti-flatulent, anti-inflammatory, anti-

fungal, anti-parasitic, and anti-cancer properties. Furthermore, studies conducted in 2009 at the University 

of Texas indicate that Curcuma longa might prevent apoptosis. An anti-inflammatory and antioxidant 

compound found in turmeric is called curcumin. The main components of turmeric are curcuminoids, 

which give it its color, and turmerone, an essential oil. Turmeric contains antioxidants called 

curcuminoids, which include curcumin, demethoxycurcumin, dihydrocurcumin, and 5'- 

methoxycurcumin [13-14]. 

 

 

An essential lipid-soluble antioxidant with photoprotective properties, vitamin E remains necessary 

towards the wellbeing of people.There is a difference between vitamin E is obtained through pill (all-

rac—tocopherol) and from food (RRR—tocopherol). It is recommended to only consume trace amounts 

of vitamin E that originate from outside sources because photosynthetic activities can produce it [15]. 

Lauric acid is abundant in coconut oil, which is mostly made from the desiccated kernels of edible coconut 

palms, or copra. Coconut oil has long been used as a moisturizer; it's especially appreciated for its thick, 

velvety texture when applied to dry skin. Because of its photoprotective qualities, coconut oil can be 

included in sunburn formulations to lessen the requirement for inorganic UV radiation components. This 

can reduce production complexity and satisfy consumer preferences for natural products. Furthermore, 

new research suggests that coconut oil's high SPF values may be beneficial to people[16]. 

 

Sun Protection Factor (SPF) was the primary physicochemical property used to assess the items' 

efficiency among other biological activities. Curcumin was chosen as a possible bioactive agent because 

of its phytochemical makeup, which includes a significant amount of polyphenolic compounds. Alpinia 

galanga is a major component of many commercial sunscreen lotions because it protects skin from UV 

rays and increases the effectiveness of traditional sunscreens. Some  Ideal  characteristics of sunscreens 

are as follows: 

 

a. Sunscreens ideally absorb a wide spectrum of UV rays to effectively shield the skin from sun 

damage. 

b. They should avoid chemical breakdown that could reduce their effectiveness or lead to 

increased toxicity or irritation due to by-products. 

c. Sunscreens should possess compatible properties for formulation with cosmetic bases, 

ensuring seamless integration. 

d. Easy skin penetration is desired for optimal effectiveness. 

e. Effective sunscreens should minimize the need for frequent re-application to maintain 

protection. 

f.  They should demonstrate efficacy at low concentrations while avoiding irritation or 

sensitization of the skin . 

 

Material and method- 
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The botanical garden of the KIET School of Pharmacy in Ghaziabad is where all the herbal ingredients, 

including lemon (Citrus Limon), turmeric (Curcuma Longa), and aloe vera (Aloe Barbadensis), were 

gathered. Preservatives, jojoba oil, vitamin E, xanthan gum, shea butter, and coconut oil were gathered 

from the pharmacy lab of KIET School of Pharmacy. Every single solvent was of analytical quality. 

 

Method 
Table 1- Ingredients in herbal sunscreen formulas for Xanthan Gum base 
 

Two bases were used for the preparation of herbal sunscreen formulation.Xanthan Gum base 

1) Coconut Oil base 

Prepared Sunscreen with Xanthan Gum base - 
As seen in (Table 1), various plants were combined with xanthan gum as the base ingredient to generate 

herbal sunscreen. After soaking two grams of xanthan gum in distilled water, other ingredients like 

vitamin E, turmeric, and aloe vera were added and well combined for an hour before the preservatives 

were added. An hour later, evaluation studies were completed. 

 

Table 1- Xanthan Gum base Herbal formulas 
  

Ingredients Trial-1 Trial-2 Trial-3 Trial-4 

Xanthane gum 2g 3g 4g 5g 

Aloe ver gel 15ml 20ml 25ml 30ml 

Coconut oil 2ml 4ml 6ml 10ml 

Vitamin E  350mg 350mg 350mg 350mg 

Turmeric 300mg 300mg 300mg 300mg 

Cetyl alcoh 1.6% 1.6% 1.6% 1.6% 

Propyl paraben 0.75% 0.75% 0.75% 0.75% 

Purified Water 100ml 100ml 100ml 100ml 

 

Prepared Sunscreen with Coconut Oil  
 

The necessary amount of Shea butter, jojoba oil, and coconut oil was heated for around an hour in a water 

bath. After the oil phase was reached at room temperature, other components including vitamin E, 

turmeric, cetyl alcohol and aloe Vera were progressively added while stirring continuously. Until a 

homogenous and smooth paste was created, this process was repeated. Preservatives were then added to 

the mixture, as shown in Table 1. After that, the herbal sunscreen was kept cold so that all of the additional 

analysis and investigation could be completed. 

 

Table -2  

 

Ingredients Trial-5 Trial-6 

Aloe vera jel 25ml 15ml 

Coconut Oil 20ml 12.5ml 
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Jojoba oil  4ml 3ml 

Shea butter 3g 2g 

Cetyl Alcohol 1.6% 1.6% 

Turmeric 300mg 300mg 

Propyl Paraben 0.75% 0.75% 

 

 

Review- 

The review was comes out that thermal stability- stable , phase not separation and SPF value- 33.12 and 

pH =5.8 

 

Sunscreen Vehicles- 

Sunscreen formulations come in various forms worldwide, including gels, lotions, and creams, all of 

which are emulsion-based products. These formulations, categorized into water in oil (W/O) or oil in 

water (O/W) emulsions, can influence their absorption and effectiveness. Research comparing sunscreens 

with the same UV filters but different vehicles showed that while O/W emulsions' efficacy decreased 

upon water contact, W/O emulsions maintained efficacy due to their water-insoluble emulsifiers and low 

hydrophilic-lipophilic balance (HLB) values. W/O emulsions also demonstrated the highest Sun 

Protection Factor (SPF) among the evaluated formulations. Despite this, O/W formulations are preferred 

by some due to their non-comedogenic properties and lighter feel. The U.S. FDA recommends applying 

2 mg/cm2 of sunscreen to achieve desired sun protection, but studies indicate underapplication, with only 

25-50% of the recommended amount being applied. To compensate, broad-spectrum sunscreens with 

SPF 30 or higher are recommended. 

According to the American Academy of Dermatology Association guidelines, sunscreen should be 

applied at least 15 minutes before going outdoors to allow for absorption and effective protection. 

Reapplication every two hours is advised, especially after sweating or swimming. 

While sunscreen helps prevent skin damage, improper removal can have adverse effects. Sunscreen can 

be removed by washing with water, cleanser, or cleansing oil. Research comparing non-water-resistant 

and water-resistant sunscreens found that cleansing oil was the most effective for removing water-

resistant sunscreen residue, while cleanser was more effective for non-water-resistant sunscreen. 

In another study, the water resistance of different sunscreens was tested at various water temperatures, 

with most products unaffected by temperature changes, except for one that washed off at high 

temperatures. Additionally, the appearance after sunscreen application is important to consumers, with 

inorganic filters often leaving a whitish appearance on the skin, which may not be desirable.      

Evaluation of formulation 

The evaluation of herbal sunscreen formulation involved several keyparameters: 

Physical parameter 

This encompassed assessing appearance, color, and homogeneity. 
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𝟐𝟗𝟎 

 

Viscosity Determination 

 

Utilizing a Brookfield viscometer, viscosity was measured at various speeds (5, 10, 20, 50, and 100 

rpm) to ensure consistency. After the spindle groove was dipped, 50 g of preparation was placed in a 

beaker with a volume of 50 ml. Screening was then conducted at different speeds, and the results were 

calculated. 

PH Measurment 

A digital pH meter was used to measure the sun protection' pH level. After dissolving a specific amount 

in distilled water, aiming for compatibility with skin pH after 24 hours of use. 

Extrudability Study 

This involved calculating the percentage of formulation extruded from a collapsible tube within a 

specific time frame, indicating ease of application [21]. 

 

Extrudability = Applied weight to extrude gel from tube (gm)/ Area (cm2) 

 

Spreadability Assessment 

By measuring the time it took for a specified weight to slide off between two slides, the spreadability 

of the sunscreen was evaluated. 

S = M*L/t, 

 where M is the weight fastened to the upper slide  

L is the glass slide's length.  

T = amount of time needed to split the slide  

 

Testing for Theramal Durability 

 Ability of the sunscreen to resist oil separation under specific conditions of humidity and temperature 

was examined[21]. 
 

SPF Determination 

Using a UV Visible spectrophotometer, the efficacy of the sunscreens in protecting against UV 

radiation was measured [22-23]. 

 

SPF = CFΣ
𝟑𝟐𝟎 

( λ) *I(λ)*A(λ) 
 

Whereas, CF= Correction factor 

EE= Erythemogenic effect 

I= Intensity of solar light of wavelength 

A= Absorbance 
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Antioxidant Activity Determination 

Through the DPPH method, the antioxidant activity of the sunscreens was assessed [24]. 

 

%Anti-radical activity = Control absorbance – Sample absorbance * 100 

                                                               Control absorbance 

 

In- vitro Occlusion Study 

The ability of the sunscreen to cover and protect the skin surface was evaluated using a water loss 

measurement method [25]. 

 

Occlusion factor (F) = (A-B)/A * 100 

where A= water loss without sample and B = water loss with the sample. 

 

Stability Testing 

Centrifugation and freeze-thaw methods were employed to test the stability of the formulations under 

various conditions [26]. 

 

Safety Evaluation by Mutagenicity Assay 

Using Salmonella typhimurium strain TA 100, the mutagenic potential of the sunscreen compounds 

was assessed. 

Each aspect of evaluation contributed to ensuring the effectiveness, safety, and quality of the herbal 

sunscreen formulations [26-28]. 
 

In- vitro Occlusion Study 

The ability of the sunscreen to cover and protect the skin surface was evaluated using a water loss 

measurement method [25]. 

 

Occlusion factor (F) = (A-B)/A * 100 

where A= water loss without sample and B = water loss with the sample. 

 

Stability Testing 

Centrifugation and freeze-thaw methods were employed to test the stability of the formulations under 

various conditions [26]. 

 

Safety Evaluation by Mutagenicity Assay 

Using Salmonella typhimurium strain TA 100, the mutagenic potential of the sunscreen compounds 

was assessed. 

Each aspect of evaluation contributed to ensuring the effectiveness, safety, and quality of the herbal 

sunscreen formulations [26-28]. 
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Qualitative tests were conducted to determine the presence of alkaloids, phenols, flavonoids, and tannins 

in the test extracts. 

 

1) To Assess Alkaloids 

 

• Dragendorff’s test involved treating 2 mL of the sample solution with 3 drops of Dragendorff’s 

reagent, leading to the formation of an orange-red/brown precipitate if alkaloids were present.  

• Hagers’ test consisted of adding three drops of picric acid saturated solution to a two millilitre 

solution of the sample with the formation of a white-yellow deposit that suggests the presence 

of alkaloids.  

• Mayer’s experiment involved adding two milliliters of a test mixture and the three drops of 

potassium mercuric iodide solution with the development of a yellow or creamy deposit 

that suggests a presence of alkaloids.  

• Wagner’s experiment involved adding three drops of iodine solution to 2 mL of test solution, 

observing in the event that a dark or reddish-brown residue forms. 

 

2) In the case of phenol 

 

• The ferric chloride test required adding two milliliters of the sample solution to three drops of 1% 

FeCl3 solution.with the appearance of an intense greenish-black color indicating the presence of 

phenolic compounds. 

• The lead acetate test involved adding 1 mL of 10% lead acetate solution adding 2 milliliters of 

extract solution and waiting for a large, white precipitate to form.  

3) In the case of flavanoid 

 

• To perform an alkaline solution assessment, by drops add 3 drops of 1 N NaOH solution 

to 2 mL of obtain solution. Watch for the emergence of an orange-yellow shade that 

progressively became more intense as more alkaline droplets were added, which could be 

diminished by adding diluted hydrochloric acid.  

• The ammonia test required subjecting a filtering strip that has been infused with the sample 

solution to ammonia vapor and observing for the appearance of an orange-red or yellow color.  

• The Shinoda test involved putting three drops of strong hydrochloric acid into three 

milliliters of test solution that contains magnesium turnings and observing for the appearance 

of a pinkish color. 
 

4) For Tannins 

 

• The gelatin assay involved mixing two milliliters of a water-based mixture with two milliliters of 

the test solution and 1% gelatin and 10% NaCl with the formation of a whitish precipitate or milky 

color indicating the presence of tannins. 

 

5) Additionally, both extracted and stabilized oils' ultraviolet (UV) rays were determined.  

 using a UV spectrophotometer, with methanolic solutions of the extracts and The stable oils were 
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produced in isolated hexane solutions, and their absorbances were measured between 290 and 400 

nm.  

 

 

Results and Discussion 
 

Test PH Thermal 

Stability 

SPF Skin 

Irritation 

Centrifugation Homogeneity Appearance 

F1 6.6±1.2 Unstable 2.30 No Phase 

Separation 

Uniform & 

Homogeneous 

Cream- 

colored, 

Greenish- 

yellow 

F2 6.77±2.9 Unstable 7.63 No Phase Uniform & Cream- 
 2    Separation Homogeneous colored, 
       Greenish- 
       yellow 

F3 6.83±.90 Unstable 1.52 No Phase 

Separation 

Uniform & 

Homogeneous 

Cream- 

colored, 

Greenish- 

yellow 

F4 6.91±.93 Unstable 2.3 No Phase 

Separation 

Uniform & 

Homogeneous 

Cream- 

colored, 

Greenish- 

yellow 

F5 5.7 Stable 32.2 No No Phase Uniform & Cream- 
   3  Separation Homogeneous colored, 
       Greenish- 
       yellow 

F6 5.6 Stable 33.1 No No Phase Uniform & Cream- 
   2  Separation Homogeneous colored, 
       Greenish- 

       yellow 

 

 

 

 
There are six formulation F1,F2,F3,F4,F5,F6 Were prepared as per Table 1 contain Xanthan Gum ,Coconut oil, Aloe 

Vera ,Turmeric, Vitamin, Jojoba oil, Shea butter and Distilled water. The Result of physiological properties such as 

PH, Thermal Stability, SPF, Skin Irritation, Centrifugation, Homogeneity, color and Thickness are summarized in 

Table 2. 

The Thermal stability for F1,F2,F3 and F4 were not stable and for F5 and F6 was stable . 

Formulations have a pH between 5.6 to 7.76, which is consistent with skin pH. The SPF value 

for F1-2.30, F2-7.63, F3-1.52, F4-2.3 were calculated that are present in table but that are not 

suitable for skin . SPF value for F5-32.23, F6-33.12 was calculated that was satisfying result for 

skin . No any irritation problem was determined from sunscreen . In F1, F2, F3 and F4 physical 
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form of formulation were separated and last two formulation F5 and F6 was not Separated . it 

was homogeneous , uniform very well and Its color was like greenish – yellow . 

There were no indications of sensitivity, erythema, or edema in the Wistar albino rats used for the skin 

irritation test. Formulations According to the results of the mutation trials, F1, F2, F3, F4, F5, and F6 

are not carcinogenic. For this reason, the developed formulations were deemed safe. Because dead cells 

were removed from formulations F5, and F6, it was discovered that the skin glow effect lasted for a 

long time. It is discovered that the specially made herbal lotion may block UV rays and shield the skin 

from sunburn. 

Table 1 lists the absorbance values (λmax) of both designed and commercial sunscreens at 

various wavelengths between 290 and 320 nm. The findings indicated that F5 and f6 had a high 

SPF of 32-33, which could be related to curcumin. The formulations F5 and F6 demonstrated 

medium SPF, which is adequate to prevent sunburn for almost three hours (sunscreens with SPF 

ranging from 32 to 33 are termed good protection sunscreens). The formulations' ability to 

protect against UV solar radiation is made possible by the presence of photoshielding flavanoids 

like curcumin, which suppress the skin's formation of free radicals. The SPF of herbal sunscreen 

formulations determined using the in-vitro approach is extremely suited and dependable, as 

demonstrated by comparison with commercial sunscreens. 

 

Conclusion 
Using extracts of coconut oil, Curcuma longa, and aloe vera, the study tried to create a herbal sunscreen 

cream and tested how effective it was at preventing sunburn. The content of the formulations to get 

them ready, we altered F1, F2, F3, F4, F5, and F6 and their physicochemical characteristics and SPF 

were assessed. According to the study, formulation F5 and F6 containing curcumin and coconut oil was 

shown to be more stable and had a higher SPF value, making it a superior sunscreen cream. They can be 

used to prevent sunburns on those with regular skin. Furthermore, the formulations were demonstrated 

to be non-mutagenic, which distinguishes them from synthetic sunscreens. In conclusion, the new 

research could result in better ways to treat sunburns brought on by exposure to UV light. Additionally, 

the study demonstrates that UV Spectroscopy is a rapid, precise, and dependable method of evaluating 

herbal sunscreens' efficacy. 

Thus, the results of this study can assist manufacturers, academic institutions, and government agencies 

in developing global guidelines for herbal sunscreens. 
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