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INTRODUCTION 

Cosmetics are formulated products designed to 

improve appearance and personal grooming, with 

their use tracing back to ancient civilizations. Beyond 

beautification, they serve functions including 

skincare, identity expression, and confidence 

enhancement.1 Soap is a cleansing substance used 

with water for washing and cleaning purposes, 

typically produced by combining natural oils or fats 

with a strong alkali — sodium hydroxide (NaOH) for 

solid soaps or potassium hydroxide (KOH) for liquid 

soaps.2 The fundamental process of soap making, 

known as saponification, has been practiced for nearly 

six thousand years. Ancient Babylonians are credited 

as the earliest known soap makers.9 Conventional 

liquid soaps and sanitizers are often bulky, contain 

synthetic chemicals that may cause skin dryness, and 

present environmental challenges associated with 

plastic packaging. Herbal formulations offer safer, 

biodegradable, and eco-friendly alternatives owing to 

the presence of natural bioactive constituents.3 Paper 

soap is an innovative form of soap designed as thin, 

biodegradable sheets that dissolve rapidly upon 

contact with water, generating lather equivalent to 

traditional soap. The sheets are lightweight, compact, 

and ideal for travel, outdoor activities, and emergency 

hygiene situations.4 Each sheet is used once, thereby 

minimizing contamination risks associated with 

shared bar or liquid soaps. The biodegradable nature 

of paper soap ensures minimal environmental impact 

upon disposal.5 Moringa oleifera (family 
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Moringaceae), commonly known as the Drumstick 

tree, is a multipurpose medicinal plant rich in 

bioactive phytochemicals including alkaloids, 

flavonoids, phenolic compounds, glycosides, tannins, 

and saponins, conferring anti-inflammatory, 

antioxidant, antihypertensive, and antimicrobial 

properties.23 These attributes make it an ideal 

candidate for incorporation into herbal soap 

formulations intended for skin hygiene and 

protection. The present study was therefore 

undertaken to formulate and evaluate a herbal paper 

soap incorporating the aqueous extract of Moringa 

oleifera, with the objective of developing a portable, 

biodegradable, and effective skin hygiene product 

with natural antimicrobial and antioxidant properties. 

MATERIALS AND METHODS 

2.1 Plant Authentication 

Powder of Moringa oleifera was authenticated by the 

Department of Botany, Padmabhushan Vasantrao 

Dada Patil College, Tasgaon, Sangli, Maharashtra. 

The species was confirmed as Moringa oleifera 

belonging to family Moringaceae. Fresh leaves were 

collected from the Sangli region of Maharashtra.41 

2.2 Preparation of Aqueous Extract 

Aqueous extraction of Moringa oleifera leaf powder 

was carried out by the maceration method.41 

Accurately weighed 10–20 g of finely powdered 

moringa leaves were transferred into a clean conical 

flask containing 100–200 mL of distilled water. The 

mixture was agitated continuously on a rotary shaker 

for 24–48 hours at room temperature to facilitate 

extraction of water-soluble phytoconstituents. The 

mixture was subsequently heated at 60–70°C for 30–
60 minutes in a water bath to improve extraction 

efficiency. After cooling, the extract was filtered 

through Whatman No. 1 filter paper to remove 

insoluble residues. The clear filtrate was collected in 

an airtight container and stored at 4°C for further use. 

2.3 Phytochemical Screening 

Preliminary phytochemical screening of the aqueous 

extract was performed for detection of alkaloids 

(Dragendorff's and Wagner's tests), flavonoids 

(Shinoda and alkaline reagent tests), carbohydrates 

(Molisch's and Fehling's tests), proteins (Millon's and 

Biuret tests), and triterpenoids (Liebermann–
Burchard and Salkowski tests).32 

2.4 Formulation Design 

Three batches (F1, F2, F3) were prepared with 

varying concentrations of moringa extract and 

Sodium Lauryl Sulfate (SLS). The SLS concentration 

was reduced progressively from F1 to F3 while the 

moringa extract concentration was increased to study 

the effect of herbal content on formulation 

performance.5 The complete formulation composition 

is presented in Table 1. 

Table 1: Formulation Composition of Herbal Paper Soap Batches 

Ingredient Function F1 (per 

100 mL) 

F2 (per 

100 mL) 

F3 (per 

100 mL) 

Moringa oleifera Extract Antimicrobial/Antioxidant 4.0 mL 2.0 mL 6.0 mL 

Sodium Lauryl Sulfate (SLS) Foaming/Cleansing Agent 8.0 g 6.0 g 4.0 g 

Potassium Hydroxide (KOH) Saponifying Agent 1.0 g 1.0 g 1.0 g 

Coconut Oil Emollient/Soap Base 5.0 mL 5.0 mL 5.0 mL 

Glycerine Humectant/Plasticizer 2.0 mL 2.0 mL 2.0 mL 

Citric Acid pH Adjusting Agent q.s. q.s. q.s. 

Rose Oil Fragrance Agent q.s. q.s. q.s. 

Butter Paper Biodegradable Base 25 pieces 25 pieces 25 pieces 

Distilled Water Vehicle q.s. to 

100 mL 

q.s. to 100 

mL 

q.s. to 100 

mL 

2.5 Preparation Procedure Potassium hydroxide was dissolved in distilled water 

to obtain a clear alkali solution. Coconut oil was 



Shrirang Kharmate, Int. J. Med. Pharm. Sci., 2026 2(8), 70-76 |Research 

 

                   

INTERNATIONAL JOURNAL OF MEDICAL AND PHARMACEUTICAL SCIENCES                                                                   72 

Original Article 

heated to 60–70°C and the KOH solution was added 

dropwise with continuous stirring to achieve 

saponification and form the soap base.9 SLS was 

incorporated into the soap base with continuous 

stirring, followed by the addition of glycerine as a 

humectant and plasticizer. The filtered moringa 

extract was incorporated gradually under stirring to 

ensure uniform distribution. Citric acid solution was 

added dropwise to adjust the pH to 7.0–8.5 for skin 

application.31 Rose oil was added for fragrance. The 

prepared soap solution was uniformly spread as a thin 

layer over butter paper using a sterile applicator and 

allowed to dry at room temperature for 24 hours. After 

complete drying, the soap layers were cut into strips 

of suitable dimensions and stored in airtight 

containers.12 

2.6 Evaluation Parameters 

2.6.1 Organoleptic Evaluation 

The formulated paper soap strips were evaluated 

visually for colour, odour, texture, solubility, and 

overall physical appearance.1 

2.6.2 pH Determination 

One gram of paper soap was dissolved in 10 mL of 

distilled water and the pH was measured using a 

calibrated digital pH meter. A pH exceeding 11 may 

cause skin irritation due to excessive alkalinity, while 

a pH below 6 is insufficient for effective cleansing.24, 

31 

2.6.3 Foam Height 

Paper soap was dispersed in 20 mL of distilled water 

and transferred to a measuring cylinder. The mixture 

was shaken vigorously for one minute and the initial 

foam height (F₁) was recorded. After 10–15 minutes, 

the residual foam height (F₂) was measured. A foam 
height of at least 2 cm was considered acceptable.32 

2.6.4 Folding Endurance 

Paper soap strips were repeatedly folded to simulate 

typical handling and packaging stresses. The material 

was observed for signs of tearing or cracking. A range 

of 50–100 folds without failure indicated adequate 

mechanical flexibility.12 

2.6.5 Sensitivity and Irritation Test 

A patch test was performed by applying the product 

to a 1 cm² area of skin and observing for signs of 

inflammation or rashes. For the irritation test, the 

product was applied to the skin for 10 minutes; 

absence of irritation indicated a non-irritant 

classification.33 

2.6.6 Lathering Test 

A measured quantity of the product was rubbed 

between moistened palms to assess the extent and 

stability of lather formation.35 

2.6.7 Saponification Test 

Three millilitres of the sample was mixed with 25 mL 

of KOH solution and heated in a water bath for 30 

minutes. After cooling and addition of 

phenolphthalein indicator, the solution was titrated 

against 0.5 N HCl. A blank titration was performed 

simultaneously as a control.32 

2.6.8 Biodegradability 

A biodegradability test was conducted under 

controlled environmental conditions to assess the rate 

of decomposition in soil and water, confirming the 

environmental sustainability of the formulation.12 

2.6.9 Stability Study 

Prepared strips were stored in airtight containers and 

evaluated periodically for changes in colour, texture, 

odour, and flexibility to assess formulation stability 

during storage.7 

RESULTS AND DISCUSSION 

3.1 Phytochemical Screening 

Preliminary phytochemical screening of the aqueous 

extract of Moringa oleifera confirmed the presence of 

important bioactive constituents as detailed in Table 

2. The positive results for alkaloids (Dragendorff's 

test), flavonoids (Shinoda test), carbohydrates 

(Molisch's and Fehling's tests), proteins (Millon's and 

Biuret tests), and triterpenoids (Liebermann–
Burchard and Salkowski tests) are consistent with the 
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reported phytochemical profiles of Moringa 

oleifera.41 

Table 2: Phytochemical Constituents of Aqueous Extract of Moringa oleifera 

Phytoconstituent Test Applied Result 

Alkaloids Dragendorff's test Positive (+) 

Alkaloids Wagner's test Negative (–) 

Flavonoids Shinoda test Positive (+) 

Flavonoids Alkaline reagent test Negative (–) 

Carbohydrates Molisch's test Positive (+) 

Carbohydrates Fehling's test Positive (+) 

Proteins Millon's test Positive (+) 

Proteins Biuret test Positive (+) 

Triterpenoids Liebermann–Burchard test Positive (+) 

Triterpenoids Salkowski test Positive (+) 

3.2 Evaluation of Herbal Paper Soap 

The results of physicochemical and functional 

evaluation of the three formulation batches are 

summarized in Table 3. All three batches 

demonstrated acceptable organoleptic and functional 

properties; however, Batch F1 was identified as the 

optimized formulation based on the overall evaluation 

profile. 

Table 3: Evaluation Parameters of Formulated Herbal Paper Soap Batches 

Parameter Batch F1 Batch F2 Batch F3 

Colour Light green to greenish-

yellow 

Light yellowish Light green to greenish-

yellow 

Odour Pleasant aromatic Pleasant aromatic Pleasant aromatic 

pH 7.5 (Basic) 7.2 (Basic) 7.4 (Basic) 

Skin Irritation Absent Absent Absent 

Washability Easily washable Easily washable Easily washable 

Foamability Good foam formation Moderate foam Moderate foam 

Spreadability Excellent on wet hands Good on wet hands Good on wet hands 

Consistency Smooth, thin, flexible Smooth, flexible Smooth, thin, flexible 

Stability Stable; no significant change Stable; no significant change Stable; no significant change 

DISCUSSION 

The pH values of all three batches (7.2–7.5) fall 

within the acceptable range for soap formulations. A 

pH above 11 causes skin irritation due to excessive 

alkalinity, while a pH below 6 is insufficient for 

effective cleansing activity.24 The slightly basic pH 

achieved facilitates saponification and ensures 

adequate microbial reduction on the skin surface. 

Batch F1, containing 8.0 g SLS, exhibited the most 

vigorous foam formation among the three batches. 

This is consistent with SLS being a well-established 

anionic surfactant capable of generating rich, stable 

lather.26 The higher surfactant concentration in F1 

also contributed to superior cleansing efficiency and 

spreadability on wet hands. The presence of alkaloids 

and flavonoids confirmed by phytochemical 

screening supports the reported antimicrobial and 

antioxidant potential of Moringa oleifera extract. 

Flavonoids are well-established for their ability to 

disrupt bacterial cell membranes and inhibit key 

microbial enzymes.23 Glycerine, incorporated at 2.0 

mL per 100 mL, served as both a moisturizing agent 

and a plasticizer that imparts flexibility to the dried 

soap strips, preventing cracking during storage and 

handling.22 The folding endurance test confirmed that 

all batches withstood 50–100 folds without tearing, 

indicating adequate mechanical durability for 
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practical use.12 No skin irritation or sensitivity 

reactions were observed in any formulation batch 

during patch testing, confirming the safety of 

moringa-based herbal soap for routine skin 

application. These findings are in accordance with 

reports by Talreja et al. (2023)23 and Mandal et al. 

(2021),2 who documented the biocompatibility of 

herbal-based soap formulations with human skin. The 

use of butter paper as a biodegradable supporting base 

ensures that the formulation decomposes naturally 

upon disposal, aligning with contemporary 

environmental sustainability requirements. The 

overall attributes of portability, single-use 

convenience, herbal bioactivity, and biodegradability 

position herbal paper soap as a superior alternative to 

conventional soap preparations.4, 5 

CONCLUSION 

The present study successfully developed and 

characterized a herbal paper soap incorporating 

aqueous extract of Moringa oleifera with appropriate 

excipients including SLS, KOH, glycerine, coconut 

oil, rose oil, and butter paper. Preliminary 

phytochemical screening confirmed the presence of 

alkaloids, flavonoids, carbohydrates, proteins, and 

triterpenoids in the extract, substantiating the 

antimicrobial and antioxidant basis of the 

formulation. Among the three batches prepared, 

Batch F1 was identified as the optimized formulation 

demonstrating a physiologically compatible pH (7.5), 

excellent foamability, satisfactory spreadability, 

folding endurance, absence of skin irritation, and 

physical stability on storage. The biodegradable, 

portable, and eco-friendly nature of the formulation 

presents significant advantages over conventional 

soap preparations. Herbal paper soap containing 

Moringa oleifera extract thus represents a promising, 

safe, and effective approach to personal hygiene with 

potential for commercial scale-up and wider 

healthcare application. 

REFERENCES 

1. Shirin S, Nithya TA, Shahana PH, Siddique AO, 

Viswanath AK, Mahendran S. A review on 

formulation and evaluation of paper soap. Nehru 

College of Pharmacy, Thrissur, Kerala. 

2. Mandal P, Upadhyay SK, Poudyal B, Sampagavi 

M. Formulation and evaluation of herbal paper 

soap. Int J Pharm Sci Drug Anal. 2021;1(2):4–9. 

3. Gomase PV, Patil RR, Pawar SP. Formulation 

and evaluation of antibacterial polyherbal paper 

soap. Jijamata College of Pharmacy, Nandurbar 

(MS); 2022. 

4. Matsagar SV, Kandalkar PS, Mohan RS, Lodha 

MP, Tupe AS. Eco-friendly herbal paper soap: 

Amla, reetha and shikakai based formulation and 

evaluation. Int J Res Trends Innov. 

2025;10(5):179–185. 

5. Phatak M, Pimparkhede P, Rathod A, Rathod A, 

Rathod K, Dhawale S. Formulation and 

evaluation of herbal paper soap. D K Patil 

Institute of Pharmacy, Nanded; 2023. 

6. Kolarsick PAJ, Kolarsick MA, Goodwin C. 

Anatomy and physiology of the skin. J Dermatol 

Nurses Assoc. 2011;3(4):203–213. 

7. Waghmare SS, Sake VS. Review on antibacterial 

polyherbal paper soap. Saikrupa Inst Pharm Res 

J. 2023;5(1):1–6. 

8. Sridhar G, Dinesh Kumar P, Bharathi Kumaran 

V, Abdulrahiman A, Gokulnathan B, Sindhu E, et 

al. Herbal soap: an overview. Smt. Gandhimathi 

College of Pharmacy, Tiruvannamalai. 

9. Wijetunge WMA NK, Perera BGK. Preparation 

of medicinal soap products using leaf extracts of 

Punica granatum. University of Colombo, Sri 

Lanka. 

10. Sudharani MV, Kullayappa AC, Dheeraj C, 

Bhaskar Naik K, Vandana M, Jamalbi P, et al. 

Formulation and evaluation of Tridax 

procumbens (L.) herbal soaps. J Pharmacy. 

2023;3(1):1–8. 

11. Seetha Devi A, Sivani DV, Anusha D, Sarath G, 

Sultana SM. Formulation and evaluation of 

antimicrobial herbal soap. Int J Pharm Sci Rev 

Res. 2021;71(2):122–125. 

12. Faiz M, Yogi B, Gupta SK, Singh AK, Mishra S, 

Kumar R. Formulation and evaluation of herbal 

paper soap using Sapindus mukorossi. Pharm 

Chem J. 2025;12(2):159–162. 

13. Bagade TR, Sormare SG, Bhadade PS, Rathi G. 

Herbal soaps: a review of their antimicrobial and 

anti-inflammatory properties. Int J Curr Sci. 

2024;B(1275):405. 



Shrirang Kharmate, Int. J. Med. Pharm. Sci., 2026 2(8), 70-76 |Research 

 

                   

INTERNATIONAL JOURNAL OF MEDICAL AND PHARMACEUTICAL SCIENCES                                                                   75 

Original Article 

14. Alum BN. Saponification process and soap 

chemistry. Kampala International University, 

Uganda. 

15. Geerligs M. Skin layer mechanics [dissertation]. 

Eindhoven, Netherlands: Technische Universiteit 

Eindhoven; 2010. 

16. Gade VK, Najan SV, Wavhale M, Thokal R. 

Formulation and evaluation of herbal neem soap. 

Int J Innov Res Technol. 2025;11(12):8311. 

17. Waghmare SS, Chaudhari SD, Sake VS, Khedkar 

AN. Formulation and evaluation of polyherbal 

paper soap. Int J Sci Dev Res. 2025;10(6):a733. 

18. Lanka S. A review on Aloe vera – the wonder 

medicinal plant. J Drug Deliv Ther. 2018;8(5-

s):94–99. 

19. Gorde SV, Rathi GM, Shaikh AA, Rathod SR, 

Barwal SB. Formulation and evaluation of Aloe 

vera soap. Dr. Babasaheb Ambedkar 

Technological University, Lonere. 

20. Bhati P, Tomer K, Mundada S, Choursiya S, 

Carpenter G, Ojha V, et al. Formulation and 

evaluation of herbal soap using Azadirachta 

indica and Ocimum tenuiflorum. SEEJPH. 2025; 

XXVI(S1):2022. 

21. Wable CP, Jadhav D, Ingale S. Review on herbal 

soap for antifungal and antibacterial activity. Int J 

Res Publ Rev. 2023. 

22. Harkal VA, Deshmukh SP. Formulation and 

evaluation of polyherbal soap. GSC Biol Pharm 

Sci. 2024;27(2):68–79. 

23. Talreja S, Tiwari S, Bharti A. Formulation and 

evaluation of herbal soap using Moringa oleifera 

as the main active constituent. Eur Chem Bull. 

2023;12(8):2121–2141. 

24. Alam M, Kavitha PN, Mahalakshmi KS. 

Formulation and evaluation of herbal soap by 

using pour or mold method. Int Res J Mod Eng 

Technol Sci. 2024;6(9). 

25. Chavan S, Wanve H, Kuchake V. A review on 

herbal soap. Int Res J Mod Eng Technol Sci. 

2024;6(9). doi:10.56726/IRJMETS59099. 

26. Sahu GK, Verma B, Sahu S, Lodhi O, Sahu M, 

Sahu K, et al. A review on novel approach to 

personal hygiene. Acta Sci Pharm Sci. 

2025;9(1):54–69. 

27. Lohith Kumar S, Mahalakshmi KS, Kavitha PN. 

Formulation and evaluation of herbal soap by 

using melt and pour method. Int Res J Mod Eng 

Technol Sci. 2024;6(9):2824–2830. 

28. Motherao SM, Jogade AK, Phapal PH. 

Formulation and evaluation of rose soap. Int J 

Creative Res Thoughts. 2025;13(6):e672. 

29. Dabhoya S, Dalal K, Dasu H, Dhakal H, Kher J, 

Gohil H. Formulation and evaluation of 

antibacterial paper soap. J Emerg Technol Innov 

Res. 2023;10(4): e38. 

30. Pawar SS, Udapurkar PP. Formulation and 

evaluation of herbal soap. J Emerg Technol Innov 

Res. 2024;11(6): k509. 

31. Tupe AS, Ghaywat SK, Gaikawad NB, Agrwal 

SR, Mohan RS. Preparation and evaluation of 

herbal soap from licorice root powder. 

Nandkumar Shinde College of Pharmacy, 

Vaijapur. 

32. Saraswathi D, Kavitha PN, Sampagavi M, 

Upadhyay SK, Poudyal B, Mandal P. 

Formulation and evaluation of herbal paper soap. 

IJPSDA. 2021;1(2):31–36. 

33. Karwate P, Muley VR, Udapurkar P. Formulation 

and evaluation of polyherbal paper soap. Int J 

Creative Res Thoughts. 2023;11(5):k591. 

34. Ghughe S, Sahane A, Bhangare R, Phalke P, 

Gupta S. Formulation and evaluation of 

antibacterial paper soap using eucalyptus leaves. 

Int J Pharm Sci Res. 2025;14(5):123–127. 

35. Swathi R, Deepthi Swapna PR, Sowndarya B, 

Chaithra D, Sahana DS, Avinash PL. Tree to suds: 

creating paper soap with nature's essence. Int J 

Creative Res Thoughts. 2024;12(11):f751. 

36. Whatman Filter Papers. Cytiva (formerly GE 

Healthcare Life Sciences). Product Information 

and Specifications. Accessed 2024. 

37. Mane PK, Dangare A. Herbal face wash gel of 

Cynodon dactylon having antimicrobial, anti-

inflammatory action. Pharmaceutical Resonance. 

2020;3(1):36. 

38. Mawazi SM, Ann J, Othman N, Khan J, Alolayan 

SO, Al Thagfan SS, et al. A review of 

moisturizers: history, preparation, 

characterization and applications. Cosmetics. 

2022;9(3):61. 

39. Sharmeen JB, Mahomoodally FM, Zengin G, 

Maggi F. Essential oils as natural sources of 

fragrance compounds for cosmetics and 

cosmeceuticals. Molecules. 2021;26(3):666. 

40. Thula KC, Vora KM, Maheshwari DG. 

Regulatory requirements for registration of herbal 

medicinal products in European Union and 



Shrirang Kharmate, Int. J. Med. Pharm. Sci., 2026 2(8), 70-76 |Research 

 

                   

INTERNATIONAL JOURNAL OF MEDICAL AND PHARMACEUTICAL SCIENCES                                                                   76 

Original Article 

Australia. Int J Pharm Sci Rev Res. 

2015;31(1):147–153. 

41. Nalawade M, Panchal A, Madankar V. 

Formulation and evaluation of anti-bacterial 

moringa soap. Int J Sci Res Technol. 

2025;2(6):233. 

 

Cite: Shrirang Kharmate*, Dipak Phalle, Saurabh Joshi, Satyajeet Jagdale, Pratibha 

Shingade, Mrudula More, Formulation and Evaluation of Herbal Paper Soap Using Moringa 

Oleifera Extract, Int. J. Med. Pharm. Sci., 2026, 2 (8), 70-76. 

https://doi.org/10.5281/zenodo.21770519 


