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Abstract: Hand hygiene is an important daily practice for reducing the spread of many 

microorganisms. Conventional liquid handwashes are useful, but they are usually supplied in plastic 

containers and may be inconvenient to carry in small bags or while travelling. Paper soap is a thin, 

lightweight sheet containing cleansing ingredients. When placed in wet hands, the sheet dissolves or 

disperses and produces a lather that can be rinsed away. Herbal ingredients are being explored as 

additional components in personal-care products. Jamun, commonly known as Indian blackberry, is a 

medicinal tree whose leaves contain several classes of plant compounds, including phenolics and 

flavonoids. Published laboratory studies have reported antioxidant and antibacterial activity in certain 

Jamun leaf extracts and essential oils. These findings provide a scientific reason to investigate Jamun 

leaves as a botanical ingredient in handwash paper soap. However, evidence for the leaf extract itself 

should not be confused with proof that a finished paper-soap product prevents infection. The final 

product must be formulated and tested for cleansing performance, physical quality, microbial quality, 

skin compatibility and stability. This review summarises the botanical background, reported 

phytochemicals, relevant biological findings, possible formulation role, preparation approach, 

evaluation tests and research gaps associated with Jamun-leaf-based paper soap. 
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I. INTRODUCTION 

Handwashing with soap and clean water is a basic hygiene measure. Hands frequently touch phones, door handles, 

money, public surfaces and other objects. Washing with soap helps loosen dirt, oils and microorganisms so that they 

can be removed during rinsing. A handwash product is therefore expected to clean effectively, be convenient to use and 

remain acceptable to the skin. 

Paper soap is a portable form of cleansing product. It is generally prepared by applying a suitable soap or surfactant 

solution to a thin, water-compatible sheet, followed by drying. A small sheet can be carried without a bottle. On contact 

with water, it should soften, dissolve or break apart sufficiently to release the cleansing material. Its performance 

depends on the type of sheet, surfactant, plasticiser, extract, drying method and storage conditions. 

The interest in herbal cosmetics has encouraged the study of plant extracts as possible supporting ingredients. Jamun 

leaves are of interest because scientific literature describes a range of phytochemicals and biological activities. This 

review considers their possible use in paper soap as an ingredient for further investigation, not as an established 

replacement for validated cleansing agents. 
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II. BOTANICAL PROFILE OF JAMUN 

Jamun is the common Indian name for Syzygium cumini (L.) Skeels, a tree belonging to the family Myrtaceae. It is also 

referred to as Java plum, black plum or jambolan in different regions. The tree is cultivated in many parts of India and 

other tropical and subtropical areas. Its fruits are well known, while the leaves have also been used traditionally and 

investigated in pharmacological research. 

2.1 Description of the plant 

The Jamun tree is generally evergreen and may grow to a considerable height. Its leaves are simple, opposite, smooth 

and leathery, with a characteristic aromatic smell when crushed. The flowers are small and pale, and the fruit changes 

colour as it matures, commonly becoming deep purple. For a cosmetic formulation, correctly identifying the plant is 

essential because different species may have different chemical compositions and biological properties. 

2.2 Selection and collection of leaves 

Healthy, mature leaves should be collected from a correctly identified plant, away from roadsides, industrial emissions 

and pesticide-treated areas. Damaged, diseased or visibly contaminated leaves should be rejected. Leaves should be 

washed with clean water to remove dust, drained and dried under shade with good air circulation. Direct intense 

sunlight may affect some plant constituents. Dried leaves can be coarsely powdered and stored in a clean, dry, closed 

container until extraction. 

2.3 Why consider Jamun leaves? 

Jamun leaves are a locally available plant material in many Indian regions. Published reviews describe phenolic acids, 

flavonoids, tannins and other constituents in different parts of the plant. Some laboratory investigations of leaf extracts 

and leaf essential oil have reported antibacterial effects against selected test organisms. This makes the leaves a 

reasonable candidate for preliminary cosmetic research. Availability alone, however, does not establish safety, 

effectiveness or suitability for use on skin. 
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III. PHYTOCHEMICAL CONSTITUENTS 

Plant extracts contain mixtures of compounds rather than one single active chemical. The amount and type of 

compounds can vary with the plant variety, location, season, maturity of leaves, drying conditions and extraction 

solvent. Reviews of S. cumini describe phenolic compounds such as gallic acid and ellagic acid, flavonoids such as 

quercetin and myricetin, tannins and volatile constituents. Not every compound will be present in every extract, and a 

particular formulation should be analysed rather than assuming a fixed composition. 

Phenolic compounds: These plant constituents are widely studied for their ability to participate in antioxidant 

reactions. Their presence may contribute to the measured antioxidant activity of an extract. 

Flavonoids: Flavonoids are a broad group of plant polyphenols. Some have shown biological activity in laboratory 

models, including antioxidant and antimicrobial effects. Their activity depends on the specific molecule and test 

conditions. 

Tannins: Tannins are polyphenolic substances that can interact with proteins. They may contribute to astringent 

properties and have been studied for antimicrobial effects. Their concentration should be controlled because excessive 

tannin content may affect colour, feel or compatibility. 

Volatile constituents: Essential oil obtained from Jamun leaves contains volatile compounds. The reported profile 

differs among studies and extraction methods. Essential oil is not interchangeable with an aqueous or hydroalcoholic 

leaf extract. 

 

IV. REPORTED BIOLOGICAL ACTIVITIES RELEVANT TO HAND HYGIENE 

4.1 Antibacterial activity 

Antibacterial activity means the ability of a material to inhibit bacterial growth or reduce bacterial survival under 

defined test conditions. Mohamed and colleagues investigated crude extracts and essential oils from Jamun leaves and 

reported antibacterial activity, with the methanolic extract showing stronger activity than some of the other tested 

preparations in their experimental system. The study also measured antioxidant properties. These findings support 

further investigation of Jamun leaf extracts, but they do not establish the effectiveness of a handwash paper soap. 

A later study of S. cumini leaf essential oil analysed its chemical composition and tested activity against selected 

standard bacterial strains and multidrug-resistant clinical isolates. The oil contained multiple volatile constituents, with 

alpha-pinene reported as a major component in that sample. The results demonstrate that leaf essential oil can have 

measurable antibacterial activity in laboratory assays. Essential oil composition and activity may vary according to 

geographical origin and extraction conditions. 

Antibacterial tests are commonly performed using agar diffusion methods or broth dilution methods. In an agar 

diffusion test, a sample is placed on an inoculated agar plate and the clear zone around it is measured. In broth dilution, 

the sample is tested at different concentrations to estimate the minimum inhibitory concentration (MIC). A zone of 

inhibition alone does not predict how well a soap sheet will clean hands. Surfactants, extract solubility, contact time, 

dilution during washing and rinsing can all change performance. 

 

4.2 Antioxidant activity 

Antioxidants are substances that can reduce or delay oxidation reactions in suitable test systems. Jamun leaf extracts 

have been evaluated using assays such as DPPH radical scavenging and ferric reducing antioxidant power (FRAP). 

Mohamed et al. reported antioxidant activity in the extracts they studied, with the methanolic extract showing stronger 

activity than some comparison samples in their tests. Antioxidant activity may be relevant to the chemical 

characterisation of the extract and its stability, but it is not the same as antibacterial action or a direct measure of hand-

cleansing ability. 
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4.3 Other reported properties 

Reviews describe several biological activities associated with different parts of Jamun, including anti-inflammatory and 

other pharmacological effects. These broader findings should be interpreted carefully. Evidence obtained from fruit, 

seeds, bark or laboratory animal studies cannot automatically be applied to a leaf extract in a cosmetic product. For this 

paper-soap concept, the most relevant evidence is the published work specifically examining Jamun leaves and their 

extracts. 

 

4.4 Important distinction 

A herbal ingredient may show activity when concentrated in a laboratory test, yet show little or no measurable effect 

after it is mixed into a finished product. A paper soap is diluted with water and used for a short period. Therefore, the 

complete formulation—not only the raw extract—must be tested. The product should be described as a cleansing paper 

soap unless appropriate product-level tests support stronger claims. 

 

V. POSSIBLE ROLE OF JAMUN LEAF EXTRACT IN PAPER SOAP 

Jamun leaf extract may be explored as a botanical additive in a paper-soap formulation. The main cleansing function 

should still be provided by a suitable, skin-compatible surfactant or soap base. The extract is not a substitute for the 

cleansing base, and its addition should not make the sheet brittle, sticky, strongly coloured, difficult to dissolve or 

irritating. 

 

5.1 Potential formulation contribution 

Botanical value: Including a characterised plant extract can provide a clear herbal research theme and allow the 

formulation to be compared with a base paper soap without extract. 

Potential antibacterial contribution: Since selected Jamun leaf extracts have shown antibacterial activity in 

laboratory studies, it is reasonable to test whether the extract retains measurable activity after incorporation into the 

paper-soap matrix. This is a research question, not a confirmed product benefit. 

Phenolic and antioxidant profile: The extract can be assessed for total phenolic content and antioxidant activity 

before and after formulation. Such tests may help understand whether processing and storage affect the extract. 

Local plant resource: Jamun leaves may be accessible in many Indian communities. Responsible sourcing and correct 

botanical identification are important if the ingredient is to be developed further. 

 

5.2 Choice of extraction method 

Water extraction is relatively simple and avoids using alcohol, but it may extract a different range of compounds and 

can be more prone to microbial spoilage. Hydroalcoholic extraction can recover a broader range of polar and 

moderately polar constituents, but the solvent must be removed appropriately and residual solvent controlled. The 

choice should be based on the intended product, extract profile, safety and available laboratory facilities. Essential oil 

extraction produces a different material and should not be described as equivalent to leaf extract. 

 

5.3 Formulation considerations 

The paper substrate should be thin, flexible, absorbent and compatible with the chosen cleansing base. The surfactant 

should produce adequate lather and rinse cleanly. A plasticiser or humectant may be used in a controlled amount to 

reduce brittleness, while too much may make the sheet tacky or slow to dry. The Jamun extract should be added at a 

low, experimentally selected concentration after preliminary compatibility and safety checks. Its colour, odour, pH 

effect and solubility should be monitored. 

The extract may darken the sheet or change its smell. These changes are not necessarily signs of failure, but they affect 

consumer acceptability and batch consistency. A suitable preservative system may be needed depending on water 
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content, raw materials and packaging. Preservative effectiveness and microbial quality should be assessed using 

appropriate methods. 

 

5.4 Safety and skin compatibility 

Natural origin does not guarantee that an ingredient is non-irritant or non-allergenic. Plant extracts can contain 

substances that cause sensitivity in some people. The final product should undergo an appropriate safety assessment, 

including review of ingredient quality, pH, irritation potential and microbiological quality. Human patch testing, if 

considered, should be conducted only under suitable ethical and professional supervision. 

 

VI. SUGGESTED LABORATORY PREPARATION OF JAMUN HERBAL PAPER SOAP 

The following is a research-development outline for a student laboratory. It is not a validated commercial formula. The 

exact quantities should be selected through small pilot batches and approved by the project guide. Use cosmetic-grade 

materials and follow institutional laboratory safety procedures. 

6.1 Materials 

Possible materials include authenticated dried Jamun leaves, purified water, a suitable water-compatible surfactant or 

mild liquid soap base, a flexible water-soluble paper or thin sheet substrate, a compatible plasticiser such as glycerin, 

and a suitable preservative if required. Equipment may include a weighing balance, grinder, sieve, beakers, measuring 

cylinder, glass rod or magnetic stirrer, filtration cloth or filter paper, heating arrangement where appropriate, drying 

tray or hot-air oven at a controlled low temperature, pH meter and sealed packaging. 

 

6.2 Preparation of leaf extract 

First, wash and shade-dry the leaves. Grind the dried material to a coarse powder. Weigh a measured quantity and add a 

selected extraction solvent, such as purified water or an appropriate hydroalcoholic mixture, using a documented plant-

to-solvent ratio. Allow extraction with occasional mixing for a defined period. Filter the mixture and, if required, repeat 

extraction. Combine the filtrates and concentrate using a suitable low-temperature method. Record the starting weight, 

solvent, extraction time, final extract weight or volume and percentage yield. Store the extract in a clean, labelled 

container under suitable conditions. 

 

6.3 Preparation of paper soap sheet 

Prepare the cleansing solution by mixing the selected surfactant base with purified water. Add the measured plasticiser 

and mix gently to minimise excess foam. Add a small, preselected amount of Jamun leaf extract and mix until uniform. 

Check the pH and appearance. Spread a measured quantity of the mixture evenly over the selected sheet or substrate 

using a clean applicator. Dry under controlled conditions until the sheet is sufficiently dry and can be handled without 

sticking. Cut into equal-sized pieces and pack immediately in moisture-resistant sachets or a suitable airtight container. 

 

6.4 Suggested development groups 

For meaningful comparison, prepare at least three groups: (A) base paper soap without Jamun extract; (B) paper soap 

with a lower selected extract concentration; and (C) paper soap with a higher selected extract concentration. Keep the 

sheet size, surfactant level, plasticiser level, drying conditions and packaging as consistent as possible. Record all batch 

details. Do not assume that the higher extract concentration will perform better; it may affect sheet quality, pH, colour, 

odour or skin feel. 

 

VII. EVALUATION PARAMETERS FOR HERBAL PAPER SOAP 

Evaluation should examine the raw extract, the paper-soap sheet and the performance of the finished product. Tests 

should be performed using written procedures and suitable controls. 
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7.1 Physical and organoleptic evaluation 

Appearance and colour: Observe the sheet for uniformity, spots, cracks and colour variation. Record the colour of the 

extract and final sheet. 

Odour: Record the characteristic odour and any unpleasant or changed smell during storage. 

Weight and dimensions: Weigh individual sheets and measure length, width and thickness where possible. This helps 

assess batch uniformity and dose consistency. 

Flexibility and handling: Observe whether the sheet bends without cracking, tears during handling or becomes sticky. 

Disintegration or dissolution time: Place a sheet in a defined volume and temperature of water using a standardised 

agitation method. Record the time required for the sheet to break up or dissolve sufficiently. Use the same method for 

all batches. 

 

7.2 Physicochemical evaluation 

pH: Prepare a defined aqueous dispersion of the sheet and measure with a calibrated pH meter. Report the sample 

concentration and temperature. pH should be appropriate for the intended rinse-off product and should be assessed by a 

qualified formulator. 

Foam characteristics: Measure foam formation and, if relevant, foam persistence using a consistent method. Foam 

volume alone does not prove better cleansing. 

Moisture content: Determine moisture using a suitable validated or standard laboratory method. Excess moisture can 

affect sheet stability and microbial quality. 

Extract content / total phenolics: If facilities are available, determine extract loading or total phenolic content using a 

suitable analytical method. This helps compare batches and monitor processing. 

Stability: Store packed samples under defined conditions and inspect changes in colour, odour, flexibility, dissolution, 

pH and microbial quality at scheduled intervals. 

 

7.3 Microbiological evaluation 

The microbial quality of the finished product should be checked using suitable pharmacopoeial or cosmetic 

microbiology procedures and relevant limits. If antibacterial activity is being studied, use a recognised method with 

appropriate positive and negative controls, standardised inoculum, defined contact time and replicate testing. Test the 

complete formulated product, not just the concentrated extract. A neutralisation step may be needed to prevent residual 

surfactant from continuing to act during the assay. Such testing should be conducted in an equipped laboratory under 

trained supervision. 

 

7.4 Skin compatibility and user acceptability 

Assess ingredient safety before any use on volunteers. A qualified supervisor should determine whether a controlled 

skin compatibility test is appropriate and obtain required ethical approval and informed consent. User acceptability may 

include ease of carrying, ease of handling, dissolution, fragrance, rinsing and after-feel. Avoid testing on broken or 

diseased skin. 

 

7.5 Packaging 

Paper soap can absorb moisture from humid air. Packaging should protect sheets from moisture, dust and 

contamination while allowing convenient single-sheet removal. Compare packaging options for moisture protection and 

ease of use. 

Record any sticking, softening or loss of flexibility during storage. 
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VIII. DISCUSSION, LIMITATIONS AND FUTURE SCOPE 

Published research gives a scientific basis for investigating Jamun leaves as a botanical ingredient. Reviews describe a 

diverse phytochemical profile, while laboratory studies have reported antioxidant and antibacterial activity for selected 

leaf extracts or essential oils. These findings make Jamun a relevant candidate for exploratory cosmetic formulation. 

Nevertheless, the evidence has important limitations. Extracts prepared with different solvents are chemically different; 

the composition can vary between samples; and laboratory antimicrobial tests do not reproduce the short, diluted 

contact that occurs during handwashing. 

A key research gap is the limited direct evidence for a finished Jamun-leaf handwash paper-soap product. A student 

project can address this gap by preparing a base sheet and extract-containing sheets, then comparing their physical 

quality, dissolution, pH, stability and laboratory antimicrobial performance. A good project should report negative or 

inconclusive findings honestly. It should also avoid claiming that the product prevents disease or replaces proper 

handwashing. 

 

IX. CONCLUSION 

Jamun (Syzygium cumini) leaves contain several groups of phytochemicals and have been investigated for antioxidant 

and antibacterial activities. These published findings support studying the leaf extract as a possible herbal additive in 

handwash paper soap. The main cleansing action must come from a suitable surfactant system, while the extract should 

be treated as an ingredient whose compatibility, safety and contribution need to be demonstrated. Further work should 

standardise the extract, optimise the sheet composition, assess stability and skin compatibility, and test the complete 

product using appropriate microbiological methods. At present, Jamun-leaf paper soap should be considered a 

promising research concept rather than a clinically proven antibacterial product. 
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