
A Comprehensive Review of Its
Biochemicavvl Properties, 

Mechanism of Action, and
Multisectoral Applications

Enzymes are biological catalysts that 
regulate biochemical reactions essential 
for life. Among plant-derived proteolytic 
enzymes, Papain, extracted from Carica 
papaya latex, has gained significant 
attention due to its broad substrate 
specificity, stability across varied pH and 
temperature ranges, and diverse industrial 
applications.

This paper presents a comprehensive review of EB-Papazyme� (Papain IP/USP), 
focusing on its biochemical characteristics, mechanism of action, 
pharmaceutical and industrial applications, technical specifications, and 
regulatory considerations. The study highlights Papain�s role in digestion, 
anti-inflammatory support, wound care, food processing, cosmetics, and 
animal nutrition, emphasizing its clean-label, plant-based origin and safety 
profile.
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Introduction
Enzymes function as biological catalysts 
that reduce activation energy barriers, 
enabling complex biochemical reactions 
to occur under mild physiological 
conditions. This molecular efficiency 
ensures precision, speed, and 
sustainability in biological systems.

Proteolytic enzymes, or proteases, are 
particularly important due to their ability 
to hydrolyze peptide bonds in proteins. 
Papain, a cysteine protease derived from 
Carica papaya, represents one of the 
most versatile plant-origin proteases 
widely adopted in pharmaceutical, 
nutraceutical, food, cosmetic, and 
industrial sectors.
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Source and Biochemical
Nature of Papain

Botanical Origin

Biochemical Classification

Papain is extracted from the latex of Carica papaya, a tropical fruit-bearing plant known for its 
traditional medicinal and digestive uses.

Papain belongs to the cysteine protease family and catalyzes the hydrolysis of peptide bonds 
using an active-site cysteine residue. Its enzymatic activity enables efficient cleavage of both 
internal and terminal peptide linkages.
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Biochemical Classification
Papain is described as:

White fine powder, amorphous or slightly 
granular
Hygroscopic in nature
Sparingly soluble in water

Practically insoluble in ethanol (95%), chloroform, 
and ether
Optimal pH range: 4.8�6.2
Loss on drying: NMT 7.0%

Functional Benefits
of Papain
Protein Digestion and Nutrient Absorption.

Anti-Inflammatory and Tissue Support

Papain hydrolyzes complex dietary proteins into 
smaller peptides and amino acids, enhancing 
bioavailability and reducing digestive load. It is 
particularly beneficial in high-protein diets and 
enzyme supplementation.

Papain exhibits anti-inflammatory properties by selectively degrading 
inflammatory protein debris, supporting recovery and tissue regeneration.



Mechanism of Action
Papain functions by catalyzing the hydrolysis of peptide bonds 
in protein substrates. As a cysteine protease:

This selective and controlled proteolytic action enables:

The active-site cysteine performs nucleophilic attack on peptide bonds.

Protein chains are cleaved into smaller peptides.

Further hydrolysis produces amino acids.

Efficient protein digestion

Gentle interaction with biological tissues

Functionality under mild processing conditions
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Clean-Label and Plant-Based
Advantage

Wound Care and Debridement

Due to its selective proteolytic activity, Papain 
removes necrotic tissue without damaging viable 
cells, making it useful in topical wound care 
preparations.

Papain is:

      Non-animal origin

      Suitable for vegetarian and vegan formulations

      Accepted in clean-label products

Its long history of use supports a strong safety 
profile when properly formulated
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Industrial and Commercial
Applications

Pharmaceutical Industry Nutraceutical Industry

Food Industry Cosmetics and Personal Care

Animal Feed Industry

Digestive enzyme formulations

Anti-inflammatory support products

Wound-care and debridement preparations

Protein digestion supplements

Sports nutrition and recovery products

General wellness formulations

Meat tenderization

Protein hydrolysate production

Brewing and baking applications

Cosmetics and Personal Care

Enzymatic exfoliation

Skin renewal formulations

Improved protein digestibility

Enhanced feed efficiency and nutrient absorption
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SPECIFICATION OF PAPAIN IP

*Technical parameters may vary depending on grade.

PRODUCT NAME:    PAPAIN IP
Exp. Date:   3 Years from manufacturing 

TEST LIMITS

Description 
White fine powder, amorphous or 
slightly granular powder, 
hygroscopic, Odor-Characteristic. 

Solubility Sparingly soluble in water, practically 
insoluble in ethanol (95 %), in 
chloroform and in solvent ether. 

Loss on Drying NMT 7.0 %

Activity NLT 4.5 ml of 0.1 N NaOH Solution.

Microbial limits:
E. coli
Salmonella

Should be Absent/g
Should be Absent/10 g 
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SPECIFICATION OF PAPAIN USP

PRODUCT NAME:    PAPAIN USP
Exp. Date:   3 Years from manufacturing 

Not less than 6000 USP 
Units per mg

NMT 7.0 % (vacuum oven 
at 60 °C for 4 h)s 

Parameter USP Specification Reference /  Test

Definition

Papain is a purified 
proteolytic substance 
derived from Carica 
papaya latex.

USP Monograph

Appearance White to light-brown 
amorphous powder

USP description

Activity (Assay) Casein digestion assay

Unit Definition

1 USP Unit releases 1 µg 
tyrosine from casein 
substrate per minute 
under specified conditions

USP assay definition 

pH (1 in 50 solution) 4.8 � 6.2 USP test

Loss on Drying USP test

Identification
Proteolytic activity 
corresponding to papain 
enzyme 

USP identification

Reference Standard USP Papain Reference 
Standard (RS) USP requirement

Storage Store in tight, light-resistant 
containers in a cool place

USP storage requirement
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Handling, Storage,
and Packaging

Regulatory Considerations

Quality, Safety, and Compliance
EB-Papazyme� is manufactured 
under GMP-controlled conditions 
with strict monitoring of enzyme 
activity, microbial limits, and safety 
parameters to ensure consistent 
quality and performance. 

Papain IP/USP (EB-Papazyme�) is intended 
for B2B use only. Final formulation 
claims, application suitability, and 
regulatory compliance are the 
responsibility of the customer 
according to local regulations. 

Store in a cool, dry place

Protect from heat, light, and moisture

Avoid inhalation of enzyme dust

Use appropriate protective equipment

Standard packaging: 25 kg drum

Custom packaging available

Conclusion
Papain IP/USP (EB-Papazyme�) represents a highly versatile, plant-derived cysteine protease 
with broad industrial and therapeutic applications. Its biochemical efficiency, functional stability, 
clean-label positioning, and strong safety profile make it a preferred enzyme solution in 
pharmaceuticals, nutraceuticals, food processing, cosmetics, and animal nutrition. Continued 
innovation and GMP-compliant production further reinforce its relevance in modern enzyme 
technology. 

EB-Papazyme� (Papain) 

www.enzymebio.com Health to Happiness


