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ABSTRACT

Spirulina, a nutrient-rich blue-green algae, is incorporated as the active ingredient in this formulation due to its high content of
vitamins, minerals, and antioxidants, all of which are beneficial for skin health. The formulation includes a carefully selected
combination of emollients, humectants, emulsifiers, and preservatives to create a stable and effective cream. Key ingredients include
shea butter, coconut oil, glycerin, emulsifying wax, and aloe vera gel. The formulation process involves heating and combining the oil
and water phases, followed by cooling and the addition of spirulina and other heat-sensitive components. The resulting cream is then
evaluated for its physicochemical properties, such as appearance, pH, viscosity, and spreadability. Stability tests, including accelerated
stability testing at various temperatures and freeze-thaw cycles, are conducted to ensure the product’s durability. The moisturizing
efficacy of the cream is measured through in vivo testing to determine its ability to enhance skin hydration. The cream may also help
reduce skin sensitivity, improve skin tone and texture, and conceal imperfections. Spirulina is rich in bioactive compounds, including
phycocyanin, chlorophyll, proteins, vitamins (B1, B2, B3, B6, B9, C, E), minerals (iron, magnesium, calcium, potassium), and essential
fatty acids. These components contribute to its antioxidant, anti-inflammatory, and immune-boosting properties. Spirulina works by
providing essential nutrients, reducing oxidative stress, enhancing immune function, and supporting overall health. Herbal medications
or extracts are commonly used in topical formulations and cosmetics. For example, Arctium lappa L. (Asteraceae) has been used to
treat inflammatory conditions and various skin issues, making it a suitable herbal product for healing dry skin. The cream contains
several natural ingredients, including liquid paraffin, vitamin E, jasmine oil, Aloe barbadensis (aloe vera leaves), Azadirachta indica
(neem), beeswax, and rose oil. The selection of ingredients is based on their therapeutic properties and their ability to enhance the
cream’s effectiveness. Spirulina, known as a “superfood” due to its nutrient density, is high in protein, iron, antioxidants, and omega-3
and omega-6 fatty acids, which support heart health, boost energy, reduce inflammation, and improve overall well-being. Spirulina is
commonly consumed as a supplement in pill or powder form and can also be added to smoothies, salads, or other recipes. The
antioxidant and anti-inflammatory components of the herbal cream formulation help reduce oxidative stress and inflammation.
Additionally, its high vitamin E content hydrates and nourishes the skin, preventing it from drying out.

KEYWORDS: Aloe vera gel, Arthospira platensis, moisturizing cream, Antioxidant, Acne vulgaris.
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INTRODUCTION

Spirulina, a single-cell protein, is a rich source of essential nutrients and vitamins, making it a valuable component in
nutritious food production. This cyanobacterium, including spirulina, holds potential medicinal applications. Studies
suggest that combining spirulina with probiotics might enhance healthy gut flora development, although human trials
primarily use spirulina supplements. The genus Spirulina, part of the Oscillatoriaceae family, utilizes dissolved carbon
dioxide in saltwater for reproduction and thrives in hot, humid climates with abundant sunlight due to its photosynthetic

nature.

Spirulina species, particularly Arthrospira platensis, are high in protein (approximately 60-70%) and contain beneficial
compounds such as phycocyanin, beta-carotene, B vitamins (B12, A, E, D), various minerals (e.g., Ca, Fe, P, I, Mg, Zn,
Se, Cu, Mn, Cr, K, Na), unsaturated fatty acids (e.g., gamma-linolenic acid), and the enzyme superoxide dismutase
(SOD). Phycocyanin, a blue pigment composed of a and B polypeptide subunits, iS notable for its health benefits.

Spirulina contains potent antioxidants such as phycocyanin, chlorophyll, and beta-carotene.

When formulating topical products with spirulina, factors like dermal toxicity, component compatibility, and skin
penetration efficiency are crucial. Spirulina production involves cultivation, harvesting, and processing, typically using
raceway ponds with paddle wheels for agitation. Major spirulina-producing countries include the United States,
Thailand, India, Taiwan, China, Pakistan, and Burma. Spirulina’s rich nutrient profile makes it an excellent dietary
supplement and beneficial for treating conditions like acne vulgaris, a chronic inflammatory skin disease affecting
adolescents due to increased sebum production, follicle hyperkeratinization, bacterial colonization, and inflammation.
Spirulina’s applications extend to cosmetics and biomedicine, including anti-aging creams, emollients, and wound

healing patches. It also possesses antiviral, antibacterial, antifungal, anti-inflammatory, and anticancer properties.

Discovered by Spanish scientist Hernando Cortez in 1519, spirulina’s health benefits were later highlighted by Pierre
Dangeard and botanist Jean Leonard. Commercial spirulina production began in 1969 with the French establishment of
the Sosa Texcoco facility. Spirulina can be found in health food stores and is sold mainly as a dietary supplement in the
form of health drinks or tablets. Microalgae have been used for more than 10 years as dietary supplements without

significant side effects.

In recent years, the skincare industry has witnessed a significant shift towards natural ingredients, driven by consumer
demand for safer and more sustainable products. Among these ingredients, Spirulina, a blue-green microalgae, has
emerged as a promising candidate due to its rich nutritional profile and diverse health benefits. This exploration focuses
on the formulation and evaluation of Spirulina in moisturizing cream, aiming to harness its potential for enhancing skin
health and hydration. Spirulina, scientifically classified as Arthrospira platensis or Arthrospira maxima, belongs to the
Cyanobacteria phylum. It thrives in alkaline water bodies, predominantly in tropical and subtropical regions.
Historically, Spirulina has been consumed as a dietary supplement and food source by various civilizations, including
the Aztecs and inhabitants of Chad.

The skincare industry's evolution has emphasized the importance of moisturizing products in maintaining skin health.
Moisturizers are essential for preventing dryness, improving skin texture, and protecting against environmental
stressors. With increasing awareness of the potential risks associated with synthetic chemicals in cosmetics, there is a

growing preference for natural ingredients known for their safety and efficacy. Spirulina’s bioactive compounds,
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coupled with its moisturizing and antioxidant properties, make it a compelling choice for skincare formulations aimed

at enhancing hydration, reducing signs of aging, and promoting overall skin wellness.

Biochemical Composition of Spirulina

Spirulina’s exceptional biochemical composition underpins its potential for skincare applications. Rich in proteins,

vitamins, minerals, essential fatty acids, and antioxidants, Spirulina offers numerous benefits for skin health:

*  Proteins: The high-quality protein content in Spirulina supports collagen synthesis, essential for maintaining skin
elasticity and firmness. It also aids in repairing and rejuvenating skin cells, contributing to a smoother and more
youthful appearance.

* Vitamins and Minerals: Essential vitamins such as B complex and antioxidants like vitamins C and E protect the
skin from oxidative stress, UV damage, and premature aging. Minerals like zinc and selenium promote skin
regeneration and help maintain a healthy skin barrier.

» Essential Fatty Acids: Gamma-linolenic acid (GLA) and omega-3 fatty acids in Spirulina moisturize the skin,
enhance its lipid barrier function, and reduce inflammation, helping to soothe dry, irritated skin conditions such as
eczema and dermatitis.

* Antioxidants: Phycocyanin, chlorophyll, and beta-carotene in Spirulina exhibit potent antioxidant properties,
neutralizing free radicals that cause cellular damage and accelerate aging processes. These antioxidants also

contribute to a brighter complexion and improved skin tone.

Benefits and Application

Incorporating Spirulina into herbal moisturizing creams provides more than just hydration and antioxidant protection.
Its nutrient-rich composition supports skin health by facilitating cellular repair, stimulating collagen production, and
promoting overall skin rejuvenation. Regular application of Spirulina-based creams can improve skin tone, reduce the
visibility of fine lines and wrinkles, and enhance the skin’s innate radiance. The natural origins of Spirulina and other
herbal ingredients resonate with environmentally conscious consumers seeking sustainable skincare solutions that

emphasize both effectiveness and environmental stewardship.

MATERIALAND METHODS

SPIRULINA

Spirulina, or Arthrospira, a type of blue-green algae, gained prominence when NASA successfully used it as a
nutritional supplement for astronauts on space missions. It can modulate immune responses and demonstrates anti-
inflammatory properties by inhibiting the release of histamine from mast cells. Spirulina platensis contains functional
bioactive components, such as phenolic phytochemicals, which exhibit antibacterial activity against various pathogenic
bacteria and fungi. With its ability to block mast cells from producing histamine, it possesses antiinflammatory effects
and regulates immune function. Spirulina consists of 55-70% protein, 1525% polysaccharides, 56% total fat, 6-13%
nucleic acids, and 2.2-4.8% minerals. Structurally, the 25% branching polysaccharide in A. platensis is similar to

glycogen.
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Fig. 1: Spirulina (Arthospira platensis).

Synonyms: Arthrospira maxima, Arthrospira platensis, Spirulina fusiformis, Spirulina maxima, Spirulina pacifica,

Spirulina platensis.

Biological Source: Spirulina is the dried biomass of the oxygenic photosynthetic bacteria Arthrospira platensis, found

in both fresh and marine waters globally.

Geographical Source: The species A. platensis is primarily found in Africa but also exists in Asia. A. maxima is

believed to be found in Mexico and California. Despite historical reasons, the term “spirulina” remains in use.

Chemical Constituents: Spirulina contains fatty acids like linoleic acid, docosahexaenoic acid, eicosapentaenoic acid,

arachidonic acid, and stearidonic acid.

Nutritional Profile: Spirulina is recognized for its rich nutrient content. Per 100 grams, it provides approximately:
*  Calories: 290 kcal
*  Protein: 57.47 grams

Total Fat: 7.72 grams, including:
»  Saturated Fat: 2.65 grams
*  Monounsaturated Fat: 0.675 grams

*  Polyunsaturated Fat: 2.08 grams

Carbohydrates: 23.9 grams, including:
* Dietary Fiber: 3.6 grams

* Sugars: 3.1 grams

Vitamins:

*  Vitamin A (as -carotene): 5900 U
*  Vitamin B12: 44.8 mcg

*  Vitamin E: 5 mg

*  Vitamin K1: 25.5 mcg
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Minerals:

e lron: 28.5mg

»  Calcium: 120 mg

*  Magnesium: 195 mg
»  Potassium: 1363 mg
*  Phosphorus: 118 mg

Essential Fatty Acids: y-Linolenic Acid (GLA): 0.44 grams.

Amino Acids: Spirulina provides a full spectrum of essential amino acids and many non-essential ones, such as
Isoleucine, Leucine, Lysine, Threonine, Tryptophan, Valine, Methionine, Phenylalanine, Arginine, Aspartic acid,

Cysteine, Glutamic acid, Glycine, Histidine, Proline, Serine, and Tyrosine.

This nutrient-dense profile makes Spirulina a highly valued dietary supplement, especially noted for its high protein
content, essential fatty acids, and abundance of vitamins (notably B12 and Bcarotene) and minerals (such as iron and

potassium).

USES
Dietary Supplement: Spirulina serves as a powerful dietary supplement by offering a rich array of proteins, vitamins,

and minerals. It boosts energy and stamina, enhancing physical performance and reducing fatigue.

Medical Applications: In medical contexts, spirulina acts as a potent antioxidant, mitigating oxidative stress and
protecting cells from damage. It also possesses anti-inflammatory properties, which can help alleviate conditions such

as arthritis, and supports immune system function by enhancing the body's defense mechanisms.

Cosmetics and Skincare: For skincare, spirulina's antioxidant qualities help shield the skin from damage and promote

a youthful appearance. It also provides hydration and essential nutrients, making it beneficial for moisturizing the skin.

Health Benefits: Spirulina is highly nutritious, making it an excellent supplement. It supports the body's detoxification
processes, particularly in removing heavy metals. Additionally, it may contribute to lowering bad cholesterol (LDL)
and increasing good cholesterol (HDL), and helps stabilize blood sugar levels, which can be advantageous for those

with diabetes.

Potential Risks: Possible risks include allergic reactions, such as skin rashes or gastrointestinal issues. Spirulina from
contaminated sources may contain harmful toxins like microcystins. It can also potentially overstimulate the immune

system, which might worsen autoimmune conditions.

Therapeutic Uses

Treatment of Acne Vulgaris: Spirulina can impact acne vulgaris, a chronic inflammatory skin condition affecting
adolescents. It influences this condition by increasing sebum production, causing follicular hyperkeratinization,
promoting bacterial growth, and triggering inflammation. Spirulina's role extends to various cosmetic and biomedical
uses:

1. Anti-aging Creams: It reduces wrinkles and fine lines due to its antioxidant properties.
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2. Refreshing and Regenerating Products: These products help rejuvenate the skin for a youthful appearance.
3. Emollients and Anti-irritants: Used in skin treatments to soothe and soften the skin.

4. Wound Healing Patches: Its bioactive compounds aid in healing and reducing inflammation in damaged skin.

Additional Properties: Spirulina platensis is known for its high vitamin B12 and amino acid content. It is recognized
for its antiviral, anticancer, cholesterol-lowering, blood sugar-regulating, anti-inflammatory, anti-metastatic, and
antioxidant properties.

Anti-inflammatory Activity: Anti-inflammatory creams often include corticosteroids, NSAIDs, and natural extracts
like aloe vera and jasmine. These ingredients work by inhibiting proinflammatory mediators and reducing the immune
response, helping to alleviate symptoms of eczema, psoriasis, and dermatitis. Regular application, as directed, can help

restore the skin’s barrier function and reduce irritation and redness.

Table No.1.
Ingredient Role
Spirulina Powder | Rich in antioxidants, vitamins, and minerals; provides anti-aging and nourishing properties.
Vitamin E Oil Antioxidant; helps protect skin cells, moisturizes, and acts as a preservative.
Aloe Vera Gel Soothing and hydrating; helps to calm and moisturize the skin.
Neem Qil Antibacterial and antifungal properties; helps to treat and prevent skin infections.
Coconut Qil Deeply moisturizing and nourishing; helps to soften and hydrate the skin.
Shea Butter Deeply moisturizing; helps to nourish and protect the skin barrier.
Methyl Paraben Preservative; prevents microbial growth and extends shelf life.
Jasmine Qil Imparts a pleasant fragrance and provides soothing and moisturizing benefits.
Rose Qil Adds a luxurious fragrance and has anti- inflammatory and moisturizing properties.
Liquid Paraffin Acts as a moisturizer; leaves a protective layer on the skin to prevent moisture loss.
Paraffin Wax Enhances the cream’s texture and provides a protective barrier on the skin.
Ceto stearyl Emulsifier and thickener; helps to blend oil and water phases, giving the cream a smooth
Alcohol texture.
Cetyl Alcohol Emulsifier and emollient; helps to soften and soothe the skin, providing a smooth texture.
Lemon grass oil Itisa Clea_ning agept. It protects against bugs and insects. Potentially improve gut health.
Improve skin and hair.

PREPARATION AND FORMULATION

To create five different formulations for moisturizing creams, you will need to carefully prepare both the oil phase and

aqueous phase at specific temperatures to ensure a smooth emulsion. Here's a step-by-step process for the formulation:

1. Oil Phase Preparation

* Ingredients: Cetostearyl alcohol, paraffin wax, liquid paraffin, cetyl alcohol.

* Procedure: Melt the oil phase ingredients together by heating them to 70°C. Ensure that all the components are
thoroughly melted and well mixed to form a homogeneous mixture.

2. Aqueous Phase Preparation

* Ingredients: Water, preservatives (like methyl paraben), spirulina extract.

*  Procedure: Simultaneously, heat the aqueous phase ingredients to 70°C. Ensure that the water and preservatives
are well mixed, and the spirulina extract is fully dissolved and uniformly dispersed in the solution.

3. Combining Phases

* Slowly add the oil phase into the aqueous phase while continuously stirring. This process should be done gradually

to form a stable emulsion.
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e Continue stirring until the mixture cools down to around 40°C. This cooling phase is crucial for the emulsion to
stabilize and thicken properly.
4. Addition of Active Ingredients and Essential Oils

*  Once the emulsion has cooled to around 40°C, incorporate the active ingredients and essential oils as per each
formulation's specific requirements. For example, you can add vitamin E oil for its antioxidant properties, neem oil
for its antibacterial benefits, and essential oils such as lavender, lemongrass, jasmine, or rose for fragrance and
additional skin benefits.

5. Final Mixing and Packaging

*  Ensure thorough mixing to achieve a homogeneous cream.

* Transfer the finished cream into sterilized containers to maintain its quality and prevent contamination.

Formulation 1
Oil Phase

*  Cetostearyl alcohol
e Paraffin wax

* Liquid paraffin

*  Cetyl alcohol

Aqueous Phase
*  Water
*  Methyl paraben

*  Spirulina powder

Additional Ingredients
e Jasmine oil

e Coconut oil

* Neemoaoil

*  Aloe vera gel

* Vitamin E oil

Procedure
Melt the oil phase ingredients at 70°C.
Heat the aqueous phase ingredients to 70°C.
Slowly add the oil phase to the aqueous phase with continuous stirring.

1

2

3

4. Cool the mixture to 40°C while stirring.

5. Add jasmine oil, coconut oil, neem oil, aloe vera gel, and vitamin E oil, then mix thoroughly.
6

Transfer to sterilized containers.
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Formulation 2

Qil Phase

*  Cetostearyl alcohol
»  Paraffin wax

* Liquid paraffin

»  Cetyl alcohol

Agqueous Phase
e Water
*  Methyl paraben

»  Spirulina powder

Additional Ingredients
»  Shea butter

*  Neem oil

*  Aloe vera gel

*  Vitamin E oil

e Lemon grass oil

Procedure
Melt the oil phase ingredients at 70°C.

Heat the aqueous phase ingredients to 70°C.

Cool the mixture to 40°C while stirring.

o gk~ 0w D E

Transfer to sterilized containers.

Formulation 3

Oil Phase

»  Cetostearyl alcohol
+  Paraffin wax

»  Liquid paraffin

*  Cetyl alcohol

Aqueous Phase
*  Water
*  Methyl paraben

»  Spirulina powder

Additional Ingredients
*  Neemoil

*  Aloe vera gel

Slowly add the oil phase to the aqueous phase with continuous stirring.

Add shea butter, neem oil, aloe vera gel, vitamin E oil and Lemon grass inoil then mix thoroughly.
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*  Vitamin E oil

* Rose oil

Procedure

o gk~ 0w D

INGREDIENTS AND QUANTITY

Transfer to sterilized containers.

Melt the oil phase ingredients at 70°C.

Heat the aqueous phase ingredients to 70°C.

Cool the mixture to 40°C while stirring.

Slowly add the oil phase to the aqueous phase with continuous stirring.

Add neem ail, aloe vera gel, vitamin E oil, and rose oil, then mix thoroughly.

Table No. 2.
Ingredient Formulation 1 Formulation 2 Formulation 3
Oil Phase
Cetostearyl alcohol 5¢g 59 5¢g
Paraffin wax 59 59 59
Liquid paraffin 109 109 109
Cetyl alcohol 5¢g 59 5¢
Aqueous Phase
Water 60 g 60 g 609
Methyl paraben 1lg 1lg 1lg
Spirulina powder 29 2g 29
Additional Ingredients
Jasmine oil 059
Coconut oil 5g
Neem oil 29 2g 29
Aloe vera gel 5¢9 5¢9 59
Vitamin E oil 1g lg 1lg
Shea butter 5¢9
Rose oil 05¢g
Lemon grass oil 059

EVALUATION PARAMETERS OF MOISTURIZING CREAM

pH TEST

This test evaluates whether the product is acidic or alkaline. Creams with a pH similar to that of the skin (about pH 4.5
to 6.5) are considered more suitable and less likely to cause irritation. The pH is determined using pH strips or a pH

meter. Adjusting the pH can help maximize the cream’s efficacy while reducing the likelihood of skin reactions.

Apparatus or equipment used: pH meter

Table No. 3.
Trial pH
1 6.2
2 6.1
3 6.2
Average 6.2 +0.06

The pH of the spirulina cream is 6.2 + 0.06.
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Marketed sample: pH of the cream was found to be range is 6.5 — 7.2. The herbal formulation was shown pH nearer to

skin is required pH 7.

DIFFUSION TEST

The Franz diffusion cell is a widely used in vitro method for evaluating the diffusion and permeation characteristics of
topical formulations, including moisturizing creams. In this test, the moisturizing cream is applied to the donor
compartment, which is separated from the receptor compartment by a synthetic membrane or excised skin. The receptor
compartment is filled with a suitable medium that mimics the physiological conditions of the skin. Over a specified
period, samples are collected from the receptor compartment to measure the amount of active ingredient that has
diffused through the membrane. This diffusion test setup allows for precise control and measurement of diffusion rates,
providing valuable data on the cream’s efficacy in delivering active ingredients into the skin. The results from a Franz
diffusion cell diffusion test can help in optimizing formulation properties and ensuring consistent performance of the

moisturizing cream.

Apparatus/Equipment used: Franz Diffusion Cell and UV Spectrophotometer
Media used: Phosphate buffer pH 7.4

Time of study: 4 hours

RPM: 100 RPM

Results: max of the sample 255 nm

Dilution factor: 0.5

Time in minutes Absorbance in nm*
10 0.0224+0.0005
30 0.0479+0.0074
60 0.0658+0.0029
90 0.0722+0.0033
120 0.0798+0.0017
180 0.0952+0.0016
240 0.1917+0.0116

n=3, mean=+3

A standard 25mm Franz Cell also has a receptor volume of 20ml but the cell should not be referred to as a 20ml Franz
Cell it is a 25mm Franz Cell with a 20ml receptor volume. The outer diameter of the joint on a 25mm Franz Cell is

about 42mm, but the cell is properly referred to as a 25mm Franz Cell.

Acid Value

This test determines the amount of free fatty acids in the product, indicating the level of hydrolytic rancidity and overall
quality. It involves titrating the cream with a known concentration of a base (typically potassium hydroxide) to
neutralize the free fatty acids and calculating the amount of base needed. A lower acid value implies more stability and

quality, while higher levels indicate fat and oil deterioration, which can compromise the cream’s safety, efficacy, and
shelf life.
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Saponification Value
This test determines the quantity of alkali necessary to saponify the fats and oils in the product, providing information
about the average molecular weight of the fatty acids present. It involves titrating the mixture after heating it with

alcoholic potassium hydroxide.

UV ANALYSIS OF DIFFUSION STUDY SAMPLES

Table No. 4.
. Lo Absorbance
S.No Time (in Minutes) Batch A Batch B
1 10 0.0227 0.0220
2 30 0.0531 0.0427
3 60 0.0678 0.0637
4 90 0.0698 0.0745
5 120 0.0786 0.0810
6 180 0.0963 0.0940

Note: The test sample were withdrawn at the time interval as mentioned and scanned in UV using phosphate buffer as
blank

SAPONIFICATION VALUE
Sample was treated as mentioned in the monograph and evaluated for the saponification value. The value was found to
be 349.92mg of KOH/g. Normal range of value is 0 to 370 mg KOH/g.

Marketed sample: saponification value result of formulated cream is 22.2

ACID VALUE

The acid value determination of the sample was performed as per the monograph and it was found to be 1.6. Normal
range of value is 0.50 mg KOH/g

Marketed sample: Acid value result of formulated cream is 4.5

VISCOSITY TEST

The viscosity of the cream is measured to determine its thickness and flow properties. This test is typically performed
using a viscometer or rheometer. A cream with appropriate viscosity should spread easily on the skin without being too
runny or too thick. The ideal viscosity ensures ease of application and good skin coverage while maintaining the
stability of the formulation. Measurements are taken at room temperature, and the results are compared to standard

values for similar products.

Name of the Sample: Spirulina Cream

Date of Analysis: 04/07/2004

Type of viscometer: DV2T Brookfield viscometer
Type of Spindle: Spindle No. LV 63

Speed: 0.5 RPM

Temperature: 33°C
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Table No. 5.
Name of sample Trial Viscosity
1 1,07,800cp
Spirulina cream 2 1,14,200cp
3 1,26,700cp
Average 1,16,233cp

The Viscosity of the Spirulina cream is 1,16,233cp, The normal range of viscosity is 200 to 6000 cP at 25°C.

Marketed sample: The viscosity of cream was the range of 499990 to 30000 cp which indicates that the cream is

easily spreadable by small amount of shear. The formulated cream shows the viscosity within range 48880cp.

ANTI-MICROBIAL TEST

The anti-microbial test evaluates the cream's ability to inhibit the growth of microorganisms. This is essential for

ensuring the product's safety and effectiveness, particularly if it contains natural ingredients that may be prone to

microbial contamination. The test typically involves the following steps:

1. Sample Preparation: A specified amount of the cream is prepared for testing.

2. Microbial Inoculation: The cream is inoculated with a known quantity of different microorganisms, including
bacteria and fungi, commonly found in cosmetic products.

3. Incubation: The inoculated cream is incubated at specific temperatures for a set period, usually 24 to 48 hours, to
allow microbial growth.

4. Assessment: The number of viable microorganisms is assessed using methods such as plate counting, where
samples are spread on agar plates and the resulting colonies are counted.

5. Comparison: The results are compared to control samples to determine the extent of microbial inhibition. A
significant reduction in the number of viable microorganisms indicates effective anti-microbial properties.

The anti-microbial test ensures that the cream is safe for use and has a sufficient shelf life by preventing the growth of
harmful microorganisms.

Name of the Sample: Spirulina Cream

Date of Analysis: 10/07/2024-11/07/2024

OBJECTIVE
To evaluate the anti-microbial activity of the herbal moisturizing cream by determining its ability to inhibit the growth

of specific bacteria using the cup plate method.

METHODOLOGY

*  Method of Study: Cup Plate Method
*  Medium: Mueller-Hinton Agar

+  Standard: Ofloxacin

* Incubation Period: 24 hours

*  Temperature: 35°C
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Microorganisms Tested

1.

2
3.
4

Bacillus subtilis (NCIM 2063)

Staphylococcus aureus (NCIM 2901)

Escherichia coli (NCIM 2345)

Pseudomonas aeruginosa (NCIM 5029)

Sample Preparation and Testing

Bacterial cultures were spread uniformly on Mueller-Hinton Agar plates.

Wells were cut into the agar, and 0.1 ml of the cream sample was added to each well.

Ofloxacin was used as the standard reference for comparison.

Plates were incubated at 35°C for 24 hours.

Zones of inhibition were measured in millimetres (mm) after the incubation period.

Table No. 6.
Zone of Inhibition (mm)
Sb ::lllail(r:??)c()): tz?r?ism NCIM Standard Test
g 1 2 3 Average 1 2 3 Average

1. | Bacillus subtilis 2063 20 23 23 22 8 7 7 7.3

2. | Staphylococcus aureus 2901 17 20 13 16.6 5 6 6 5.6

3. | Escherichia coli 2345 24 26 24 24.6 5 5 5 5.0

4. | Pseudomonas aeruginosa 5029 18 17 17 17.3 6 5 5 5.3
www.wjipsronline.com 13
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Fig.no.8.

FINAL RESULTS AND DISCUSSION

Results

» Bacillus subtilis: The herbal moisturizing cream exhibited a zone of inhibition that is lower than that of the
standard Ofloxacin, indicating reduced anti-microbial activity against Bacillus subtilis.

+  Staphylococcus aureus: The cream showed a smaller zone of inhibition compared to the standard, reflecting
decreased effectiveness against Staphylococcus aureus.

» Escherichia coli: The inhibition zone for the cream was significantly smaller than that of the standard, suggesting
diminished effectiveness against Escherichia coli.

* Pseudomonas aeruginosa: The cream demonstrated moderate anti-microbial activity, with a smaller inhibition

zone relative to the standard.

DISCUSSION

The herbal moisturizing cream shows some anti-microbial activity against the tested microorganisms but is less
effective compared to the standard Ofloxacin. The cream’s lower inhibition zones indicate that its anti-microbial
properties are not as robust as those of the standard. This suggests that the current formulation provides only moderate
microbial protection. To improve efficacy, further enhancements to the formulation or the inclusion of more potent

antimicrobial agents may be necessary.
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CONCLUSION

The evaluation of the herbal moisturizing cream reveals several important insights. The cream, formulated with
ingredients like spirulina, vitamin E oil, aloe vera gel, and neem oil, was prepared with careful attention to the
combination of oil and water phases, following specific temperature guidelines for effective emulsification. It generally
maintained a smooth, uniform texture, free from lumps or separation, and was well-tolerated in skin irritation tests,
indicating good formulation quality. Washability tests showed that the cream can be effectively removed without
significant residue, contributing to user comfort. Viscosity measurements confirmed that the cream has an appropriate

consistency for application, enhancing the overall user experience.

However, the anti-microbial activity of the cream was less effective compared to the standard Ofloxacin. The cream
displayed lower inhibition zones against microorganisms such as Bacillus subtilis, Staphylococcus aureus, Escherichia
coli, and Pseudomonas aeruginosa. This suggests that while the cream offers some degree of microbial protection, its
efficacy is limited. Further formulation adjustments are recommended to improve its anti-microbial effectiveness.
Overall, while the cream shows a generally favorable profile in physical attributes and skin compatibility, enhancing its

anti-microbial properties is crucial for achieving optimal quality and efficacy.
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