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Abstract: 
The present study aimed to formulate and evaluate 

an antimicrobial herbal body wash using pistachio 

shell extract as a natural active ingredient. Pistachio 

shells are rich in bioactive compounds such as 

polyphenols, flavonoids, tannins, saponins, and 

lignin, which possess antimicrobial and antioxidant 

properties. The extract was prepared by maceration 

using a hydroalcoholic solvent system and 

incorporated into a body wash formulation 

containing sodium lauryl sulphate, decyl glycoside, 

glycerine, aloe vera gel, hydroxyethyl cellulose, 

preservatives, and fragrance. The prepared 

formulation was evaluated for various 

physicochemical parameters including colour, 

odour, clarity, texture, homogeneity, pH, viscosity, 

foaming ability, washability, skin irritation, and 

stability. The body wash exhibited a light brown 

colour, pleasant fragrance, good homogeneity, 

satisfactory foaming ability, and a skin-friendly pH 

of 5.8 ± 0.1. Stability studies conducted under 

different temperature conditions demonstrated no 

significant changes in appearance or performance. 

Antimicrobial activity was assessed against 

Staphylococcus aureus, Escherichia coli, and 

Pseudomonas aeruginosa using the agar well 

diffusion method. The formulation showed 

concentration-dependent antibacterial activity, with 

the highest inhibition observed against 

Pseudomonas aeruginosa at 100 µL concentration. 

The findings suggest that pistachio shell extract can 

serve as an effective natural antimicrobial ingredient 

in herbal body wash formulations. The developed 

formulation demonstrated satisfactory 

physicochemical characteristics, antimicrobial 

efficacy, and stability, indicating its potential 

application as a safe and eco-friendly personal care 

product. 

 

Keywords: Pistachio Shell Extract, Herbal Body 

Wash, Antimicrobial Activity, Natural Cosmetics, 
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I. INTRODUCTION: 
An antimicrobial is an agent that kills 

microorganisms (microbicide) or stops their growth 

(bacteriostatic agent), Antimicrobial medicines can 

be grouped according to the microorganism  they 

are used to treat .For example, antibiotics are used 

against bacteria ,and antifungals are used against 

fungi. They can also be classified according to their 

function. Antimicrobial medicines to treat infection 

are known as antimicrobial chemotherapy, while 

antimicrobial drugs are used to prevent infection, 

which known as antimicrobial prophylaxis. 

The frequency of using body wash depends 

on individual factors such as skin type, activity 

level, and personal preference. Dermatologists 

Suggest that showering, bathing, or cleansing with 

body wash should typically be done every two to 

three days, with adjustments based on factors like 

sweating from physical activities . It's important to 

note that showering too frequently can lead to skin 

dryness and disruption of the skin barrier, making 

the skin more prone to infections. On the other hand, 

showering too infrequently can lead to issues like 

body odour , acne, skin conditions like eczema and 

psoriasis, and an imbalance of good and bad bacteria 

on the skin. Ultimately, the frequency of using body 

wash should be tailored to individual needs, skin 

type, and lifestyle factors . It's recommended to 

strike a balance 

betweenmaintaininggoodpersonalhygieneandavoidin

gover-washingthatcanstriptheskin of essential oils 

and lead to skin problems. The main benefits of 

using body wash include: 

 

» Gentle Cleansing: Body wash is generally 

more gentle on the skin compare to bar soap, which 

can sometimes be drying or irritating. 

» Moisturization: Many body wash 

formulas contain moisturizing ingredients like oils, 
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butters, or glycerin to help keep the skin hydrated. 

» Exfoliation: Some body washes contain 

gentle exfoliating agents like beads or scrubs to help 

remove dead skin cells and improve skin texture. 

» Fragrance: Body washes are available in a 

wide variety of fragrances, allowing users to choose 

a scent they enjoy. 

» Convenience: Body wash is easy to 

dispense and use ,making it a convenient option for 

daily bathing skin, if formulated mildly. 

 

 

 
Figure 1 : Uses Of Antibacterial Body Wash 
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Figure 2 : Antimicrobial Activity Of Pistachio Shell Body Wash 
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Figure 3 : Benefits Of Antimicrobial Pistachio Shell Body Wash 
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II. PLANT PROFILE: 
 

2.1 PISTACHIO SHELL: 

 

 

 
Figure 4 : Pistachio Shell Powder 

 

 

• Biological source: The pistachio shell comes from the Pistacia vera tree, 

• Family: Anacardiaceous family ,also known as the cashew family 

 

Bioactive compounds in pistachio shells and their applications: 

 

 

Bioactive Compound 

 

Biological Properties 

 

Industrial Applications 

 

Polyphenols 

 

Anti-inflammatory, Antioxidant 

 

Pharmaceuticals ,Cosmetics 

 

Flavonoids 

 

Anti-inflammatory, Antibacterial 

Pharmaceuticals ,Food supplements 

Antioxidants 

 

Antioxidants 

 

Antioxidant, Protective against 

oxidative stress 

 

Cosmetics. Health supplements 

 

Tannins 

 

Antimicrobial, Astringent 

 

Skincare, Natural preservatives 

 

Saponins 

 

Antifungal, Foam-forming 

properties 

 

Personal care ,Natural cleansers 

Table  1 : Bioactive Compounds Present In Pistachio Shells And Their Applications 
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Ligninin Pistachio Hulls (Outer Soft Husk) 

Pistachio processing generates a large amount of hull bio mass. The hull is rich in lingo cellulosic material, and 

lignin typically accounts for: Approximately14–25%of pistachio hull dry weight (varies with cultivar, harvest 

maturity, and extraction method) Other major components include: Cellulose & hemicellulose (~40–60%) 

Phenolic compounds, flavonoids, tannins Pectins (notably high in pistachio shell compared to their fruit wash. 

 

 
Figure 5 : Structure Of Phenolic Compound 
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Figure 6 : Chemical Present In Pistachio Shell 
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2.2  ALOE VERA: 

• Biological source: It is derived from the dried juice from the leaves of Aloe barbadensis miller plants  

• Family : Liliaceae 

 

 

 
Figure 7 : Aleo Vera 

 

III. MATERIALS AND METHODS: 
 

3.1 EXTRACTION OF PISTACHIO SHELL: 

Extraction is a process in which coarse powder of a 

crude drug is soaked in ethanol for a specific time to 

dissolve the active constituents. 

Materials Required: 

● Dried pistachio shell 

● Grinder or pulverizer or mortor and 

pestle{for size reduction} Hydro-alcohol  

● Glass container with lid for soaking Filter 

paper or muslin cloth 

● Stirring rod 

● Container for storage 

Step-by-Step Procedure: 

• Collection and Cleaning: Collect pistachio 

shells and wash them properly to remove dust and 

impurities. 

• Drying: Dry the shells under shade or in a 

hot air oven at40–50°C until completely dry. 

• Powdering: Grind the dried shells using a 

grinder to obtain coarse powder. 

• Weighing: Weigh the required amount of 

pistachio shell powder (example:100g) 

• Addition of Solvent: Transfer the powder 

into a clean glass container and add solvent (hydro-

alcohol) in a ratio like 1:5 or 1:10 (drug : solvent). 

• Maceration: Close the container tightly 

and keep it at room temperature for 3–7days. Shake 

or stir the mixture once or twice daily to improve 

extraction. 

• Filtration: After maceration, filter the 

mixture using muslin cloth or filter paper to separate 

the liquid extract. 

• Concentration (Optional): The filtrate can 

be concentrated using a water bath or rotary 

evaporate or to obtain a thicker extract. 
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3.2 FORMULATION OF HERBAL 

BODYWASH: 

 

CONTENT 

 

QUANTITY 

 

Pistachio shell extraction 

[liquid] 

 

5ml 

 

Aqua 

 

Q.S 

 

Sodium lauryl sulphate 

 

10grams 

 

Decyl glycoside 

 

7% 

 

Glycerine 

 

3ml 

 

Aloe vera gel 

 

2gram 

 

Hydroxy ethyl cellulose 

 

0.7gram 

 

Phenoxy ethanol + ethyl hexyl 

glycerine 

 

1% 

 

Fragrance [rosewater essence] 

 

0.5ml 

 

Citric acid (pH Adjuster) 

 

Q.S 

 

Table: 2 Ingredients Of Pistachio Shell Body 

Wash 

 

FORMULATION: 

Phase 1:- 

Take 20 gm distilled water + 0.1gm Di EDTA + 

0.4gm Carbopol 934 and heat upto 75°C till it 

dissolve properly. 

Phase 2:- 

15 gm distilled water +1.5gm  Ethelene glycol mono 

stearate + 50 gm Sodium lauryl ethyl sulphate 

slowly heat up to 75° C. 

Phase 3:- 

0.3gmActivated charcoal+2 gm propylene glycol 

+0.1turmeric extract+0.1aloevera gel mix it at room 

temperature. 

Phase 4:- 

9 gm distilled water +0.5gm salicylic acid mix it at 

room temperature. 

 

3.3 EVALUATION PARAMETER FOR BODY 

WASH: 

1) Colour, odor and clarity: 

Colour and clarity were checked by visual 

inspection by naked eyes and odor was checked by 

smelling of herbal body wash 

2) Texture: 

Texture  of the herbal body wash is determined by 

taking small amount of body wash in our hands and 

rub it with hands together. 

3) Viscosity: 

Viscosity of herbal body wash is determined by 

using Brook field Viscometer. 

4) Determination of PH: 

In this test we take 0.5ml of body wash in 50ml of 

water in beaker and dilute it .Then pH is checked by 

using digital pH meter. 

5) Foaming ability: 

The foaming ability of prepared herbal body wash is 

measured by taking drop of body wash in a 

measuring cylinder which contains 

water and volume is noted .Then shake the cylinder 

and final volume was noted .Compare it to find out 

foam ability of body wash. 

6) Skin irritability  test: 

In this test take small amount of herbal body wash 

on small patch of skin and check any redness, 

itching. 

7) Stability Test: 

The Stability studies were carried out Herbal Body 

wash formulation by storing at different temperature 

conditions like 40°C (hot air oven) 25° C(normal 

temperature ) and 34°C(freezer) for 1 week. 

8) Homogeneity: 

Homogeneity of herbal body wash is determined by 

visual inspection. And find there is presence of any 

clog or not. 

9) Washability: 

It was determined by rubbing the small amount of 

body wash on hands then rinse with water to check 

its wash ability. 
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3.4 CHEMICALTEST: 

 

 

Chemical Test 

 

Method 

 

Expected Result 

 

 

 

 

 

pHTest 

 

 

 

Weigh 1 g of body wash and 

dilute with 

10mLdistilledwater. 

Measure using a calibrated 

digital pH meter at 25°C. 

pH 5.5–6.5,indicating suitability for skin. 

 
 

 

 

 

 

 

Total Flavonoid 

Content (TFC) 

 

 

 

 

Mix 1mL sample with 1 mL 

of 2% aluminium chloride 

solution. Incubate for 15 min 

and measure absorbance at 

415 nm. 

Presence of flavonoids, expressed as mg Quercetin 

Equivalent (QE)/g. 
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Tannin Test 

 

 

 

 

Add 2–3 drops of 5% ferric 

chloride solution to 2 mL of 

sample. 

Formation of a blue-black or greenish-black colour 

confirms tannins. 

 
 

 

 

 

 

 

 

 

 

Saponin Test (Foam 

Test) 

 

 

 

 

 

 

Shake 5 mL sample 

vigorouslywith10mL distilled 

water for 30 seconds and allow 

to stand for 10 min. 

Persistent froth (≥1cm) indicates  saponins. 

 
 

 

 

 

 

 

 

 

Alkaloid Test: 

 

 

 

 

 

Acidify the extract with dilute 

hydrochloric acid and add 

Dragendorff's reagent 

Formation of an orange or reddish-brown 

precipitate indicates alkaloids. 
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Hydrogen Peroxide 

Scavenging Assay 

 

 

 

Mix the sample with hydrogen 

peroxide solution in phosphate 

buffer and measure 

absorbanceat230nm after 10 

min. 

Decrease in absorbance 

compared with the control. 

Indicates the ability to scavenge hydrogen 

peroxide radicals. 

 

 

Table: 3 Chemical Test 

 

IV. RESULTS AND DISCUSSION: 
 

4.1 EVALUATION OF HERBAL BODY WASH: 

S. No. Evaluation Parameter Observation / Dummy Result 

1 Colour Light brown 

2 Odour Pleasant rose fragrance 

3 Clarity Clear and free from suspended particles 

4 Texture Smooth and soft texture 

5 Homogeneity Homogeneous, no lumps or phase separation observed 

6 pH 5.8 ± 0.1 

7 Viscosity 3,850 ± 120 cP 

8 Foaming Ability Initial volume: 50 mL; Final volume after shaking: 182 ± 5 mL 

9 Foam Retention 165 ± 4 mL after 5 minutes 

10 Washability Easily washable with water; no residue left on skin 

11 Skin Irritation Test No redness, itching, or irritation observed after 24 h 

12 Stability at 25°C Stable; no change in colour, odour, or consistency after 1 week 

13 Stability at 40°C Slight decrease in viscosity; no phase separation 

14 Stability at 4°C Stable with no precipitation observed 

Table: 4 Evaluation Of Herbal Body Wash 

 

4.2 ANTI-MICROBIAL ACTIVITY: 

● The antimicrobial activity of the 

formulated body wash containing pistachio shell 

extract was evaluated using the agar well diffusion 

method against Staphylococcus aureus, Escherichia 

coli, and Pseudomonas aeruginosa. The formulation 

exhibited a concentration-dependent increase in the 

zone of inhibition. 

● At 20 µL (S1), the body wash produced 

inhibition zones of 9 mm against S. aureus, 10 mm 

against E. coli, and 20 mm against P. aeruginosa. At 

100 µL (S2), the inhibition zones increased to 

32mm ,21mm, and 37mm,respectively.The standard 

drug ciprofloxacin showed inhibition zones of 40 

mm, 15 mm, and 18 mm, respectively. 

● These findings indicate that the 

antimicrobial body wash formulated with pistachio 

shell extract possesses significant antibacterial 

activity, with the highest activity observed at the 

100µL concentration ,particularly against 

Pseudomonas aeruginosa. The results suggest that 

pistachio shell extract is a promising natural 

antimicrobial ingredient for body wash formulations 
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S.NO Microorganisms Control S1(20µL) S2(100µL) Ciprofloxacin 

   

Zone of inhibition in mm 

 

1. 

 

Staphylococcus aureus 

 

- 

 

9 

 

32 

 

40 

 

2. 

 

Escherichia coli 

 

- 

 

10 

 

21 

 

15 

 

3. 

 

Pseudomonas aeruginosa 

 

- 

 

20 

 

37 

 

18 

Table 4: Laboratory test results of Antimicrobial body wash using pistachio shell extract 

 

 
Figure 8 : Antimicrobial Activity Of Pistachio Shell Body Wash On 

Escherichia Coli 

 

 
Figure 9 : Antimicrobial Activity Of Pistachio Shell Body Wash On 

Pseudomonas Aeruginosa 
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4.3 UV ANALYSIS: 

 

 
Figure 10 : Graphical Representation Of Absorbance Vs Wavelength Of Antimicrobial Body Wash 

Under UV Visible Spectrum 

 

V. CONCLUSION: 
The present study concludes that an 

antimicrobial body wash formulated using pistachio 

shell extract has promising potential as a natural and 

effective personal care product. Pistachio shell 

extract contains bioactive phytochemicals such as 

phenolic compounds, tannins, flavonoids, and 

lignin, which are known for their antimicrobial and 

antioxidant properties. These constituents contribute 

to inhibiting the growth of common skin 

microorganisms while helping maintain healthy 

skin. The formulated body wash exhibited 

satisfactory physicochemical properties, including 

suitable appearance, pH, viscosity ,foaming ability 

,spreadability ,and stability. It also provided 

effective cleansing without causing noticeable skin 

irritation, making it suitable for routine use. The 

present study successfully demonstrated the 

feasibility of formulating an antimicrobial body 

wash using pistachio shell extract as a natural and 

sustainable ingredient. The extraction process 

yielded bioactive compounds possessing potential 

antioxidant and antimicrobial properties, which 

were effectively incorporated into the body wash 

formulation. 
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