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Abstract— Papain is a proteolytic enzyme present in white fluid of 

raw papaya. Papain is extracted from papaya fruit from a locally 

grown plant. The crude papain is used to remove protein stains 

such as blood stains from cloth. Different concentrations of crude 

papain such as 20%, 40%, 60%, 80% and 100% were prepared 

and were used for removal of blood stains from the cloth. The blood 

stain was prepared on white clothes and washed with extracted 

papain. It was found that 60% papain solution cleans the blood 

stain perfectly. It is also found that there is no hostile impact on 

washed clothes. Therefore, it may be concluded that crude papain 

may be used for removal of blood stain from the cloth. 
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I. INTRODUCTION 

apain (E.C. 3.4.22.2), also known as papaya proteinase, is 

an enzyme present in papaya. It is a protease enzyme, thus 

it breaks down proteins into smaller fragments or up to the 

amino acid level of a protein [1]. Papaya (Carica papaya) is a 

succulent fruit of a large plant included under the family 

caricaceae [2]. Papain enzyme is usually extracted from the raw 

fruit of the papaya. Papain is a relatively heat-resistant enzyme, 

with an optimal temperature range of 600C and 70 °C. Papain 

has wide use in the society. It is taken through the mouth to 

improve digestion. Pharmaceutically, papain is used to treat 

parasitic worms, inflammation at the throat and pharynx, 

shingles symptoms, sore muscles, diarrhea, hay fever and 

psoriasis [3-5]. Papain is also taken by mouth to treat the side 

effects of radiation therapy, or it may be used in combination 

with other therapies to treat tumors [6]. Some people apply 

 

papain directly onto the skin to treat insect or animal bites, 

infected wounds, sores, and ulcers. Papain is popularly used in 

cosmetics, toothpaste, contact lens cleaners, meat tenderizers, 

and meat products [7]. Meat tenderizer powder prepared from 

papain as an active component is available in the market [8]. 

Gunupur, Rayagada dist. is famous for papaya cultivation. The 

papaya fruits are easily available at the local market at a cheaper 

cost. Though several reports are available with respect to use of 

papain in industry and health sciences, its use in detergent 

industry is scanty. A blood stain is an organic stain, which 

means it's full of proteins, and proteins are programmed to bind 

together when heated, making them set fast into our clothes [9]. 

Huge quantities of blood stain clothes are generated from the 

operation theater. Thus, an investigation is made for use of crude 

papaya extract to remove the blood stain from the clothes 

 
II. MATERIALS AND METHODS 

a) Identification of Plant: A papaya plant growing at the 

botanical garden of M.Sc. Life Sciences department was 

selected for the extraction of papain. The healthy raw fruits of 

the plant are selected for the study. 

b) Extraction of papain: The raw fruits appeared in the papaya 

plant were used for extraction of papain. The fruits were made 

scar with the help of a sterilized blade. The white latex oozing 

out from the scar of the fruit were collected by glass test tubes 

and immediately brought to the laboratory. The crude extract 

was kept at 40C. The crude latex extract of papaya was dissolved 

in alkali solution. 5ml of crude milk latex was mixed with 50 ml 
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of 1N NaOH solution. This is considered as 100% of the 

washable solutions. Different concentrations of latex solutions 

were prepared and then used to remove dirt from the cloth. 

c) Removal of dirt/stain from the cloth: To investigate the 

efficacy of the papain solution to remove the blood stains from 

the cloth an artificially blood stains were prepared on the cloth. 

White cotton cloth pieces (5 cm X 5 cm) are taken and dipped 

into the human blood taken in a beaker. Then the clothes are 

dried sometimes to fix blood stains. Different concentration 

papain solutions such as 20%, 40%, 60%, 80% and 100% were 

prepared from the stock solution using the same alkali solvent. 

5 ml of papain solution of each concentration were added to the 

100 ml distilled water taken in separate five beakers. The blood 

soaked clothes were dipped into the beaker and washed out. The 

removal of blood stains from the cloth are visually observed. 

III. RESULTS AND DISCUSSION 

Papain is a cysteine protease enzyme present in papaya. It has 

wide application in different industries particularly in 

pharmaceutical and meat industries. Papain enzyme present in 

leaves, latex, roots and fruit of papaya plants [10-12]. In this 

experiment different concentrations of papain were added to the 

water for removal of the blood strain. It was found that 60% of 

the papain solution suitably removes the blood stains from the 

experimental clothes. Papain catalyzes the breakdown of protein 

by hydrolysis reaction. Papain shows extensive proteolytic 

activity towards proteins, short chain peptides, amino acid esters 

and amide links and is applied extensively in the fields of food 

and medicine [13]. It specially chops peptide bonds connecting 

basic amino acids, particularly arginine, lysine and residues 

following phenylalanine [14]. The unique structure of papain 

gives its functionality that helps to understand how this 

proteolytic enzyme works and it’s useful for a variety of 

purposes. Therefore, blood strain was degraded by the action of 

papain as a result the dirt was removed. 

IV. CONCLUSION 

In this investigation, papain extracted from papaya latex was 

used as detergent to remove the blood stain from cloth. The 

white latex was collected from papaya fruit and brought to the 

laboratory for experimental purposes. The latex is dissolved as 

an alkali solution to prepare the washable solution. The solution 

was added to the distilled water and was used for washing the 

blood stained cloth. It was found that 60% of washable solutions 

removed the blood stain completely from cloth. It doesn’t have 

any adverse effect on cloth. Therefore it may be suggested that 

papaya latex in a dilute manner can be used to remove the blood 

stains from the cloth. 

ACKNOWLEDGEMENTS 

We are thankful to the authority of the University for providing 

us the laboratory facility to carry out the project work. 

REFERENCES 

[1] Amri, E. and Florence M. Papain, a Plant Enzyme of 

Biological Importance: A Review. American Journal of 

Biochemistry and Biotechnology, 2012, 8 (2), 99-104 

[2] Kamalkumar, R., R. Amutha, S. Muthulaksmi, P. 

Mareeswari and Rani, W.B. Screening of Dioecious Papaya 

Hybrids for Papain Yield and Enzyme Activity, 2007, Res. J. 

Agric. Biol. Sci.. 3: 447-449 

[3] Jaime, A. S., Teixeira Da, R. Zinia, T.N. Duong, S. Dharini 

et al. Papaya (Carica papaya L.) Biology and biotechnology. 

2007, Tree Forest. Sci. Biotechnol.. 1: 47-73 

[4] N. R. Deepak and S. Balaji, "Performance analysis of 

MIMO-based transmission techniques for image quality in 4G 

wireless network," 2015 IEEE International Conference on 

Computational Intelligence and Computing Research (ICCIC), 

2015, pp. 1-5, doi: 10.1109/ICCIC.2015.7435774. 

[5] Wall, M. Ascorbic acid, vitamin A, and mineral composition 

of banana (Musa sp.) and papaya (Carica papaya) cultivars 

grown in Hawaii. 2006, J Food Comp Ana.19 (5): 434-44 

[6] Tona L, Kambu K, Ngimbi N, Cimanga K, Vlietinck and 

A.J. Antiamoebic and phytochemical screening of some 

Congolese medicinal plants. 1998, J Ethnopharm. 61(1): 57 

[7] T. N and D. N R, "A Convenient Machine Learning Model 

for Cyber Security," 2021 5th International Conference on 

Computing Methodologies and Communication (ICCMC), 

2021, pp. 284-290, doi: 10.1109/ICCMC51019.2021.9418051. 

[8] Pandey, V.P., Singh, S, Singh, R and Dwivedi, U.N. 

Purification and characterization of peroxidase from papaya 

(Carica papaya) fruit. Appl Biochem Biotechnol, 2012; 167(2): 

367-376. 

 

 

 

       33



 

[9] K. M P and D. N R, "Crop Prediction Based on Influencing 

Parameters for Different States in India- The Data Mining 

Approach," 2021 5th International Conference on Intelligent 

Computing and Control Systems (ICICCS), 2021, pp. 1785- 

1791, doi: 10.1109/ICICCS51141.2021.9432247. 

[10] Li, Z.Y., Wang, Y, Shen W.T. and Zhou P. Content 

determination of benzyl glucosinolate and anti-cancer activity 

of its hydrolysis product in Carica papaya L. 2012, Asian Pac J 

Trop Med.  5(3): 231-233. 

[11] Parkash, J., Sharma D.P and Yadav. S. Application of 

natural tenderizers (Papain and ginger) in buffalo calf meat. 

Pharma Inno.2021, 10(3S): 203-205. DOI: 10. 22271/ tpi. 2021 

.v10 .i 3 Sd.5881 
 

[12]   Deepak,   N.R.,   Balaji,   S.   (2016).   Uplink   Channel 

Performance and Implementation of Software for Image 

Communication in 4G Network. In: Silhavy, R., Senkerik, R., 

Oplatkova, Z., Silhavy, P., Prokopova, Z. (eds) Software 

Engineering   Perspectives   and   Application   in   Intelligent 

Systems. CSOC 2016. Advances in Intelligent Systems and 

Computing, vol 465. Springer, 

Cham. https://doi.org/10.1007/978-3-319-33622-0_10 

[13] Kamphuis, I.G., Drenth, J. and Baker, E.N. Thiol proteases: 

Comparative studies based on the highresolution structures of 

papain and actinidin and an amino acid sequence information 

for cathepsins B and H and stem bromelain.1985, J. Mol. Biol., 

182: 317-329. DOI: 10.1016/0022-2836(85)90348-1 

[14] N R, Deepak and G K, Dr. Suhas and B, Bhagappa and 

Kumar Pareek, Piyush, A Framework for Food recognition and 

predicting its Nutritional value through Convolution neural 

network (February 22, 2022). Available at 

SSRN: https://ssrn.com/abstract=4040968 or http://dx.doi.org/ 

10.2139/ssrn.4040968 

[15] Mansfield, L.E., S., Ting, R.W. Haverly and Yoo, T.J. The 

incidence and clinical implications of hypersensitivity to papain 

in an allergic population, confirmed by blinded oral challenge. 

Ann. Allergy., 1985, 55: 541-543. PMID: 4051260 

[16] Meara, J.P. and Rich, D.H. Mechanistic studies on the 

inactivation of papain by epoxysuccinyl inhibitors. J. Med. 

Chem. 1996, 39: 3357-3366. PMID: 8765519 

[17] Naeem, A., Fatima, S. and Khan, S.K. Characterization of 

partially folded intermediates of papain in the presence of 

cationic, anionic and nonionic detergents at low pH. 

Biopolymers, 2006, 83: 1-10. DOI: 10.1002/bip. 20520 

3 

 

[18] Uhlig, H. Industrial Enzymes and their Applications. 1st 

Edn., John Wiley and Sons, New York, 1998 ISBN-10: 

0471196606, pp: 454. 

 
[19] Menard, R., Khouri, H.E., Plouffe, C., Dupras R. D., Ripoll 

et al. A protein engineering study of the role of aspartate 158 in 

the catalytic mechanism of papain. Biochem, 1990, 29: 6706- 

6713. DOI: 10.1021/bi00480a021 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               34 

https://doi.org/10.22271/tpi.2021.v10.i3Sd.5881
https://doi.org/10.22271/tpi.2021.v10.i3Sd.5881
https://doi.org/10.1007/978-3-319-33622-0_10
https://ssrn.com/abstract%3D4040968
https://dx.doi.org/10.2139/ssrn.4040968
https://dx.doi.org/10.2139/ssrn.4040968

	Dillip Kumar Kaibarta, Department of MSc Life Sciences, GIET University, Gunupur, Odisha Tusarkanta Naik, Department of MSc Life Sciences, GIET University, Gunupur, Odisha Baisalini Rout, Department of MSc Life Sciences, GIET University, Gunupur, Odisha
	Kaibarta, Naik, Rout, Das

