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ABSTRACT 

  Melasma, a prevalent hyperpigmentation disorder predominantly affecting the facial region, 

arises from factors such as genetics, hormones, and light exposure. This study explores the incorporation 

of natural ingredients like turmeric, renowned for its therapeutic and skincare benefits, into cosmetic 

formulations. Turmeric's potential as an active ingredient in serums is evaluated, with an emphasis on 

optimizing its properties for effective skincare. The research addresses the detrimental effects of 

photodamage and UV exposure, which accelerate skin aging, acne, and wrinkles, while highlighting 

aloe vera's antioxidant and antibacterial properties in reducing inflammation and acne. 

Four distinct serum formulations (F1-F4) were developed, each varying in turmeric 

concentration. Comprehensive evaluation parameters included appearance, pH, rheology, spreadability, 

and stability, confirming the formulations' non-sensitizing properties and cost-effectiveness. The study 

demonstrates the viability of turmeric-infused serums in promoting healthy skin and addressing 

melasma, offering a natural and promising alternative to conventional skincare regimens. These 

findings pave the way for further innovation in the cosmetic industry, emphasizing the role of 

phytotherapeutic ingredients in enhancing skincare solutions. 
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INTRODUCTION  

Melasma is a common acquired pigmentary 

condition that mostly affects the face and is 

characterized by symmetric hyperpigmented 

spots on the skin. It is associated with 

various factors including UV exposure, 

hormonal influences, genetics, and 

inflammation. The disorder's diagnosis and 

treatment involve understanding its 

pathogenesis and addressing various aspects 

of pigmentation and skin health. Melasma 

manifests as symmetrical dark patches on 

the face, with its development influenced by 

factors like exposure to UV rays, hormonal 

fluctuations, genetic predisposition, and 

inflammatory processes [1]. 

The development of melasma involves 

multiple factors. Exposure to UV light, 

including visible light, is a primary trigger, 

leading to the production of reactive oxygen 

species (ROS) and increased melanin 

production. Hormonal influences, such as 

pregnancy and hormonal therapies, play a 

significant role. Genetic predisposition is 

supported by positive family history in a 

significant proportion of patients. 

Inflammatory, hormonal, pigmentary, and 

possibly vascular responses contribute to the 

condition [2, 3]. 

Melasma diagnosis relies on its clinical 

appearance and can manifest across 

different skin types. In appearance, it 

manifests as irregularly surrounded, 

uniformly circulated hyperpigmented 

patches on the mandible, malar cheeks, and 

Midline facial region. Differential diagnosis 

includes other pigmentary disorders and 

skin conditions [2, 4]. 

Treatment approaches for melasma address 

different aspects of its pathogenesis: Topical 

treatments are often the first-line therapy 

and include agents that inhibit melanin 

production and melanocyte proliferation. 

Procedural treatments, such as chemical 

peels, microneedling, microdermabrasion, 

and lasers, have been explored in case 

reports and case series [4-7]. 

A combination of treatments that target 

multiple factors, such as pigmentation, 

vascularity, and inflammation, may yield 

superior results focused on the several 

components of the pathophysiology of 

melasma, such as photodamage, 

inflammation [7-9]. 

The primary therapies for melasma are 

usually topical ones, such as protection from 

sunlight. The most widely utilized 

therapeutic drugs are those that prevent the 

synthesis of melanin through melanogenesis 

and melanocyte proliferation [10, 11]. 
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Table 1: Treatment with adverse effects [9-12] 
Modality Treatment Mechanism of action Adverse effects 

Topical 

Iron oxide Block visible and UV light Irritation 
Hydroquinone (HQ) 

Tyrosinase inhibitor Irritation, exogeneous ochronosis 
Azelaic acid 

Ascorbic acid 
Kojic acid 

Tretinoin 
Increased keratinocyte 

turnover 
Irritation, redness 

Corticosteroids 
Anti-inflammatory with 

non-selective melanogenesis 
inhibition 

Epidermal atrophy, acne, 
hypopigmentation 

Ascorbic acid 
Inhibition of reactive 

oxygen species 
No significant AE 

Niacinamide 
Inhibition of melanosome 

transfer 
Irritation 

Oral 

Tranexamic acid Inhibit synthesis of melanin 
Blotting, headache, irregular 

menstrual 
Polypodium 
Leucotomos, 
Glutathione 

Inhibition of reactive 
oxygen species 

No significant AE 

Procedural 
Q-switch ruby laser, 

Q-switch ND:Yag 
laser 

Melanosome destruction 
Burn, post-inflammatory pigment 

alteration (PIPA) 

Non-ablative 
fractional lasers 

Melanin extrusion Burn, PIPA Non-ablative fractional lasers 

Chemical peels 
Increased 

keratinocyte 
turnover 

Burn, peeling, PIPA Chemical peels 

Micro needling 
Transdermal drug 

delivery 
Erythema, edema, PIPA Micro needling 

Intense pulsed light 
Extrusion of 
melanosomes 

Burn, PIPA Intense pulsed light 

Radiofrequency 

Cellular bio-
stimulation 

Transdermal drug 
delivery 

Burn Radiofrequency 

 

Most of the recent studies on procedural 

treatments for melasma (Table 1) have 

mainly consisted of case reports and case 

series focusing on the effectiveness of 

methods such as chemical peels, 

microneedling, microdermabrasion, and 

laser treatments [9-12]. 

1.1 Benefits of face serum: [13-15] 

1. Soothes irritated skin: Aloe vera has been 

known to have antiviral and cell 

regenerative properties. That rubbing on 

aloe to a sunburn feels and it has just as 

many benefits. 

2. Deep hydration: face serum Has a unique 

ability to promote and retain skin moisture. 

3. Fight acne and fades blemishes: it has an 

Anti-inflammatory property. It inhibits the 

accumulation of pathogens, which is the 

primary cause of acne and pimples. 

4. Relieve puffiness and dark circles: it is 

packed with vitamin E and antioxidant 

which helps in discoloration around the eye 

and cooling effect helps to the puffiness. 

5. It reduces the appearance of under eye 

circle. 
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6. By eliminating dead skin cells, it 

stimulates the production of collagen. 

7. It has antioxidant properties that promote 

glowing skin. 

The treatment of melasma includes oral as 

well as topical such as Hydroquinone, 

Ascorbic acid, Kojic acid, Corticosteroids, 

Tranexamic acid, Glutathione [16]. This 

type of medication on longer duration causes 

many adverse effects on the body especially 

on the skin such as irritation, redness, 

dryness of skin, other allergic reaction etc. 

To overcome these type of side effects and 

reduce the cost of the formulation, herbal 

formulation is prepared for the safe and 

effective treatment of melasma with the less 

or negligible side effects [17]. 

Cosmetic serums are concentrated skincare 

products widely used in professional 

cosmetology. These products are designed to 

provide targeted and potent solutions for 

various skin concerns. Unlike traditional 

creams, serums contain a higher 

concentration of active ingredients, making 

them effective in addressing specific 

cosmetic problems quickly and efficiently 

[18-20]. As the demand for cosmetic 

products continues to rise globally, serums 

have gained popularity for their ability to 

deliver visible results. 

MATERIALS AND METHODS  

Preparation of turmeric extract:  

Turmeric extract was prepared by adding 

sufficient amount of turmeric powder in 

ethanol and water solvent. Allow to stand for 

3 h, then filter the solution with whatman 

filter paper, the filtrate found the curcumin 

as the main phytoconstituent [21, 22]. 

Qualitative phytochemical evaluation of 

plant extract:  

The Turmeric (Curcuma Longa) extract 

underwent initial phytochemical analysis 

following established protocols. This 

analysis aimed to determine the presence or 

absence of various active compounds 

including amino acids, proteins, 

carbohydrates, flavonoids, glycosides, 

saponins, and alkaloids, as detailed in Table 

2 [23, 24]. 

Table 2: Phytochemical screening of turmeric extract 

Sr. no 
Preliminary Test of 

turmeric 
Positive (+) / 
Negative (-) 

1 Carbohydrate + 
2 Alkaloids + 
3 Saponins + 
4 Proteins - 
5 Amino acids - 
6 Steroids + 
7 Triterpenoids + 
8 Glycosides + 
9 Flavonoids + 

10 Tannins + 
11 Fats and Oils - 
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Method of preparation of face serum: 

Table 3 lists the functions of each ingredient 

and their corresponding applications. The 

formula listed in Table 4 was used to prepare 

the emulsion, which is oil in water. To create 

an even mixture, the oily component—olive 

oil and coconut oil—is combined and stirred 

for ten minutes. Meanwhile, water phase is 

prepared by using glycerin and distilled 

water and heated to 75 °C. To formulate an 

oil in water based on a biphasic emulsion, 

the oil phase is added to the liquid phase 

dropwise and completely mixed in a 

continuous manner. In the end, thoroughly 

combine the aloe vera gel, turmeric extract, 

honey, and perfume. 

Table 3: List of Ingredients 
Sr no. Ingredients* Category 

1 Turmeric Anti-oxidant 
2 Olive oil Humectant 
3 Coconut oil Solubilizing agent 
4 Aloe Vera gel Base 
5 Honey Emollient 
6 Black catechu Preservative 
7 Rose petals extract Perfume 

*All ingredients are of laboratory grade 
 

Table 4: Various batches of formulation 
Sr no. Ingredients F1 F2 F3 F4 

1 Aloe Vera gel 6 gm 7 gm 5 gm 9 gm 
2 Glycerin 7 ml 5 ml 8 ml 4 ml 
3 Turmeric extract 0.2 ml 0.2 ml 0.2 ml 0.2 ml 
4 Olive oil 2 ml 3 ml 2 ml 2 ml 
5 Coconut oil 1.5 ml 1.5 ml 1.5 ml 1.5 ml 
6 Perfume q.s. q.s. q.s. q.s. 
7 Honey 3 ml 3 ml 3 ml 3 ml 
8 Catechu 0.12 gm 0.12 gm 0.12 gm 0.12 gm 
9 Water 10 ml 10 ml 10 ml 10 ml 

 

Evaluation parameters of herbal face serum: 

Appearance and consistency:  

The physical characteristics of the herbal 

face serum formulation were examined 

visually.  

Grittiness:  

The formulation was examined 

microscopically for the presence of any 

appreciable particulate matter. 

Homogeneity:  

After the serum have been set in the 

container, the developed serum was tested 

for homogeneity by visual inspection.  

Spreadability:  

Spreadability testing equipment is used to 

determine spreadability. It is made up of 

wooden block that is supported by a pulley 

at one end. This method analyzed the 

spreadability using a slip’ and ‘Drag’ placed 

on the ground slide the serum was 

sandwiched between the slide load of 1 kg 

was kept on slab so that serum will get 

spreaded without air bubbles, any excess 

serum was scraped off. The length of serum 

that was spread out and the amount of time 

it took to move were also recorded. 
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Spreadability was determined using the 

following formula [25]. 

𝑺=𝑴∗𝑳/𝑻 

Where,  

S= Spreadability  

L= Length moved by glass slide 

M= Weight in the pan 

T= Time taken to separate the slide 

completely from each other 

Determination of pH : 

A digital pH meter was used to determine the 

pH of face serum. First prepare the solution 

of 1 gm of serum and 25 mL of distilled 

water and the electrode was then dipped in 

to prepared solution. constant reading was 

noted. The measurements of pH of 

formulation was repeated two times.  

Viscosity:  

Using a Brookfield Viscometer, the viscosity 

of the formulated serum was measured. The 

Brookfield viscometer was used to measure 

over a speed setting of 100 rpm at 25 ºC.  

Irritability test: 

The formulated serum was applied to that 

area of skin. After that, it is observed for up 

to 24 hours to see whether there is any 

erythema, edema, or irritation before being 

reported. 

Anti-Microbial Activity: 

Using the streak plate method, the 

formulated serum was inoculated into the 

agar medium plates, and a control was made 

by without the serum. The agar plates are 

incubated for 24 hours at 37 0C. Plates were 

removed from the incubator after the 

incubation period to assess microbial growth 

by contrasting it with the control [26]. 

Stability Study:  

The stability studies are carried out as per 

ICH guidelines. The prepared formulation 

was stored at three different storage 

conditions and daily analyse the physical 

stability. Stability study of the formulations 

was carried out at room temperature (25 ºC 

±2 ºC), high temperature storage (40 ºC ±2 

ºC) and cool room (2-8 ºC) for 3 months [27, 

28]. 

RESULTS AND DISCUSSION 

According to Table 4, the phytochemical 

examination of the hydroalcoholic extract of 

turmeric showed that proteins, lipids, and 

fats were lacking, but flavonoids, phenols, 

alkaloids, carbohydrates, and saponins were 

present. 

Appearance and consistency:  

The physical characteristics was visually 

checked for the texture of herbal face serum 

formulations. The formulated face serum is 

an oil in water emulsion with a golden 

yellow color After three weeks of 

observation, it revealed non-greasy and non-

oily properties. The consistency of prepared 

face serum was found to be semi-liquid and 

smooth by visual examination. 

Grittiness:  

The formulation underwent microscopic 

evaluation to check for the presence of any 
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noticeable particulate matter. This 

assessment ensured that the preparation met 

the necessary standards of being free from 

particulate matter and grittiness, as required 

for any topical product. 

Homogeneity: 

The formulation produced uniform 

distribution. This was confirmed by visual 

appearance and by touch. The serum sample 

is homogeneously spread all over the area 

smoothly. 

Spreadability: 

For any cosmetic product, it's crucial that 

after application, it spreads easily across the 

skin. Spreadability can be influenced by 

various factors like viscosity and 

temperature, with shorter spreading times 

being desirable. The spreadability of the 

serum is 5 gm.cm Sec-1. 

S = M * L/T -------   20*7.5/30 = 5 gm.cm 

Sec-1 

M= weight applied on upper slide, L = 

length moved on glass slide, 

 T= time taken to separate the slide 

completely from each other. 

Determination of pH: 

The formulated serum is meant for topical 

application. So, the pH should be similar to 

that of skin. The skin has an acidic range. 

The measurements of pH of formulation was 

repeated two times. The pH of the 

formulation is 5.9. 

Viscosity:  

Viscosity was in the range of 2519 cps for 

the formulated face serum. 

Irritability test: 

The sample serum is irritation free. It does 

not cause any type of irritation when applied 

to several parts of the skin for 10 minutes. 

Anti-Microbial Activity: 

The formulation is devoid of microbes as no 

microbial growth was observed when it was 

inoculated into the agar medium. 

Stability Study:  

The formulation was stable at room 

temperature (25 ºC ±2 ºC), high temperature 

storage (40 ºC ±2 ºC) and cool room (2-8 ºC) 

for a month without having any phase 

separation.  

Table 5: Result of various parameters 
Sr. No Parameters Result 

1 Colour Golden yellow 
2 Consistency Semi-solid 
3 pH 5.9 
4 Irritancy Non - irritant 
5 Spreadability 5 gm.cm Sec-1 
6 Viscosity 2519 cps 
7 Stability study Stable 

 

CONCLUSIONS 

The development and evaluation of the 

herbal face serum underscore the synergistic 

potential of natural ingredients, including 

turmeric, aloe vera gel, honey, olive oil, 

coconut oil, and catechu, in creating an 
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effective skincare formulation. The serum's 

intrinsic properties, such as its golden hue, 

uniform consistency, excellent spreadability, 

and suitable viscosity, highlight its cosmetic 

appeal and functionality. Notably, the 

formulation naturally aligns with the skin's 

pH, eliminating the need for pH 

adjustments, and demonstrating its 

compatibility with the skin. 

Stability assessments reveal the 

formulation's robustness under various 

conditions, ensuring consistent performance 

across different environments. Among the 

formulations, F2 emerges as the optimal 

choice, offering unparalleled stability and 

ease of application. This study confirms the 

efficacy of the herbal serum in exhibiting 

anti-tyrosinase activity and addressing 

melasma, presenting a promising natural 

alternative for skincare regimens. The 

findings pave the way for future innovations 

in herbal cosmetics, emphasizing the role of 

phytotherapeutic ingredients in enhancing 

skin health and addressing common 

dermatological concerns. 

ACKNOWLEDGEMENTS 

The authors extend their gratitude to Dr. 

Subhash University in Junagadh, Gujarat, 

India, for generously providing the 

necessary facilities for conducting this 

research. 

REFERENCES  

[1] Lee H.I. Lim Y.Y. Kim B.J. et al. 

Clinicopathologic efficacy of copper 

bromide plus/yellow laser (578 nm 

with 511 nm) for treatment of 

melasma in Asian patients. 

Dermatologic surgery: official 

publication for American Society for 

Dermatologic Surgery 2010, 36(6) 

885-93. doi:10.1111/j.1524-

4725.2010.01564.x 

[2] Adalatkhah H. Sadeghi-bazargani H. 

Amini-sani N. et al. Melasma and its 

association with different types of 

nevi in women: a case–control study. 

BMC dermatology. 2008, 8:3. 

doi:10.1186/1471-5945-8-3 

[3] Handel A.C. Lima P.B. Tonolli V.M. 

Miot L.D. Miot H.A.: Risk factors 

for facial melasma in women: a 

case–control study. Br. J. Dermatol.  

2014, 171(3) 588–94. 

doi:10.1111/bjd.13059  

[4] Jang Y.H. Lee J.Y. Kang H.Y., et al, 

Oestrogen and progesterone receptor 

expression in melasma: an 

immunohistochemical analysis. J 

Eur Acad Dermatol, 2010, 24(11) 

1312-6. doi:10.1111/j.1468-

3083.2010.03638.x 

[5] Ortonne J.P. Arellano I. Berneburg 

M., et al, A global survey of the role 

of ultraviolet radiation and hormonal 

influences in the development of 

melasma. J Eur Acad Dermatol, 

2009, 23(11) 1254-62. 



Popaniya HS* And Vaja PN                                                                                                                      Research Article 
 

 
244 

IJBPAS, January, 2026, 15(1) 

doi:10.1111/j.1468-

3083.2009.03295.x 

[6] Tamega Ade A. Miot H.A. Moco 

N.P. et al. Gene and protein 

expression of oestrogen-beta and 

progesterone receptors in facial 

melasma and adjacent healthy skin 

in women. Int. J. Cosmet. Sci. 2015, 

37(2) 222–8. DOI: 

10.1111/ics.12186 

[7] Lutfi R.J. Fridmanis M. Misiunas 

A.L. et al. Association of melasma 

with thyroid autoimmunity and other 

thyroidal abnormalities and their 

relationship to the origin of the 

melasma. J Clin Endocrinol Metab. 

1985, 61(1) 28-31. 

doi:10.1210/jcem-61-1-28 

[8] Kang W.H. Yoon K.H. Lee E.S. et 

al., Melasma: histopathological 

characteristics in 56 Korean patients. 

Br J. of dermatol. 2002, 46(2) 228-

37.  

doi:10.1046/j.0007-0963.2001.04556.x 

[9] Boukari F. Jourdan E. Fontas E. et 

al., Prevention of melasma relapses 

with sunscreen combining protection 

against UV and short wavelengths of 

visible light: a prospective 

randomized comparative trial. J Am 

Acad Dermatol, 2015, 72(1) 189-90. 

doi:10.1016/j.jaad.2014.08.023  

[10] Katz T.M. Glaich A.S. Goldberg 

L.H. et al., Treatment of melasma 

using fractional photothermolysis: 

a report of eight cases with long-

term follow-up. Dermatologic 

surgery : official publication for 

American Society for 

Dermatologic Surgery, 2010, 36(8) 

1273-80. doi:10.1111/j.1524-

4725.2010.01621.x 

[11] Park J.M. Tsao H. Tsao S., 

Combined use of intense pulsed 

light and Q-switched ruby laser for 

complex dyspigmentation among 

Asian patients., Lasers Surg Med, 

2008, 40(2) 128-33. 128-33. 

doi:10.1002/lsm.20603 

[12] Duraisamy A, Narayanaswamy N, 

Balakrishnan KP. Antioxidant and 

anti-tyrosinase activity of some 

medicinal plants. Research Journal 

of Pharmacognosy and 

Phytochemistry. 2011; 3(2): 86-90. 

[13] Rokhsar C.K. Fitzpatrick R.E., The 

treatment of melasma with 

fractional photothermolysis: a pilot 

study. Dermatologic surgery: 

official publication for American 

Society for Dermatologic Surgery, 

2005, 31(12) 1645-50.  

doi:10.2310/6350.2005.31302 

[14] Hexsel D. Lacerda D.A. 

Cavalcante A.S. et al., 

Epidemiology of melasma in 

Brazilian patients: a multicenter 

study. Epidemiology of melasma in 



Popaniya HS* And Vaja PN                                                                                                                      Research Article 
 

 
245 

IJBPAS, January, 2026, 15(1) 

Brazilian patients: a multicenter 

study.” Int. J. Dermatol. 2014, 

53(4) 440-4. doi:10.1111/j.1365-

4632.2012.05748.x 

[15] Mishra S.N. Dhurat R.S. 

Deshpande D.J. Nayak C.S.: 

Diagnostic utility of dermatoscopy 

in hydroquinone-induced 

exogenous ochronosis. Int. J. 

Dermatol. 2013, 52(4) 413-7. 

doi:10.1111/j.1365-

4632.2011.05305.x 

[16] Achar A. Rathi S.K., Melasma: a 

clinico-epidemiological study of 

312 cases.  

Indian J. Dermatol. 2011, 56(4) 

380-382.  

[17] Shivhare SC, Malviya KG, 

Malviya KK, Rai NK, Jain V, 

Kumar A. A Review: Natural Skin 

Lighting and Nourishing Agents. 

Research Journal of Topical and 

Cosmetic Sciences. 2012;3(1):11-

5. ISSN- 0976- 2981 

[18] Tan LF, Mogana R, Chinnappan S, 

Venkatalakshmi R, Yap VL. 

Various plants and bioactive 

constituents for pigmentation 

control: A review. Res J Pharm 

Technol. 2021;14(11):6106-12. 

[19] Badmanaban R, Saha D, Sen DJ, 

Biswas A, Mandal S, Basak S. 

Turmeric: A holistic Solution for 

Biochemical malfunction. Res J 

Pharm Technol. 2021;14(10):5540-

50. 

[20] Thakre A.D., Formulation and 

development of de pigment serum 

incorporating fruits extract. 

International Journal of Innovative 

Science and Research Technology, 

2017 2(12) 330-82. 

[21] Vyshali V, Jyotsna NL, Bakshi V, 

Ismail S, Mohanty D, Kavitha T, 

Manoj M. Optimization of 

Extraction of Curcuminoids from 

Turmeric Powder (Curcuma 

longa). Res J Pharm Technol. 

2021;14(9):4615-20. 

[22] Nagarnaik M, Sarjoshi A, Bodkhe 

A, Khanal B, Pise M, Pandya G. 

Characterization of active 

constituents in Turmeric powder 

and validation of method for 

curcumin in samples. Asian Journal 

of Research in Chemistry. 

2015;8(10):643-7. 

[23] Nair TS, Meghana R, Shlin P. 

Antimicrobial Activity of the 

protein fraction obtained in the 

extraction of Curcumin. Asian 

Journal of Research in Chemistry. 

2019 Jul 1;12(4):199-202. 

[24] Reddy SV, Suresh J, Yadav HK, 

Singh A. A Review on Curcuma 

longa. Res J Pharm Technol. 2012 

Feb 1;5(2):158.  



Popaniya HS* And Vaja PN                                                                                                                      Research Article 
 

 
246 

IJBPAS, January, 2026, 15(1) 

[25] Liberman H.A. Rieger M.M. and 

Banker G.S.: Pharmaceutical 

Dosage Form: Disperse Systems. 

Marcel Dekker. New York 1989, pp 

59.  

[26] Mulla SI, Shah RR, Mohite SA, 

Patel NR. Antibacterial Activity of 

Some Traditional Plants. Res J 

Pharm Technol. 2018;11(2):766-8. 

[27] Khan T.N.  Pawar S.B. Dapkekar 

S.A. et al., Formulation and 

evaluation of herbal face serum. 

International Journal of Advanced 

Research in Science, 

Communication and Technology, 

2022 2(1) 2581-9429. DOI: 

10.48175/568 

[28] Chandrasekar R., G. Satheesh 

Kumar, Formulation and 

Evaluation of a Poly Herbal Anti-

acne gel, Research Journal of 

Topical and Cosmetic Sciences, 

2020, 11(1). DOI: 10.5958/2321-

5844.2020.00002.3  

 

 

 

 

 


