
 
Papain 
from papaya latex 
 
Product Number P 3125 
Storage Temperature 2−8 °C 
 
 
CAS# 9001-73-4 
EC 3.4.22.2  
Synonyms: Papainase, papaya peptidase I 
 
Product Description 
Papain is a cysteine protease with wide specificity, 
cleaving peptide bonds of basic amino acids, leucine, or 
glycine. It also hydrolyzes esters and amides. Papain 
will digest most protein substrates more extensively 
than the pancreatic proteases.  
 
Papain consists of a single polypeptide chain with three 
disulfide bridges and a sulfhydryl group necessary for 
activity of the enzyme. The specificity of cleavage of the 
X-Y bond is: where X is a nonspecific amino acid, but 
arginine and lysine are preferred; and phenylalanine-X-
Y bond where residues following phenylalanine are 
preferred; Y is a nonspecific amino acid residue.1  
 
Papain is commonly used in cell isolation procedures 
where it has proven more efficient and less destructive 
than other proteases on certain tissues. For example, 
papain has been used to isolate viable, morphologically 
intact cortical neurons from postnatal rats.2 Others have 
used papain (specifically Product No. P 4762) for the 
isolation of smooth muscle cells.3,4  Papain was found to 
significantly increase the yield of viable smooth muscle 
cells while not affecting cell sensitivity to stimulants.5 
 
Limited papain digestion has proven useful for 
structural studies of enzymes and other proteins.6-8  
Papain is used in red cell serology to modify the red cell 
surface to enhance or destroy the reactivity of many red 
cell antigens as an adjunct to grouping, antibody 
screening, or antibody identification procedures. Papain 
has also been shown to be useful in platelet serology.9  
 
Papain has also been used in the enzymatic synthesis 
of amino acids, peptides, and other molecules.10-13 
 

Papain is used routinely for the preparation of Fab 
fragments from IgG. The protease cleaves the 
antibodies into two Fab fragments, which recognize the 
antigen specifically with their variable region, and one 
Fc fragment.14 IgM may also be digested with papain 
resulting in high yields of homogeneous Fab 
preparations.15   
 
Molecular mass: 23,406 Da (amino acid sequence)16 
 
Optimal pH: 6.0-7.0 
 
Isoelectric point (pI): 8.75 17; 9.55 18 
 
Spectral properties: 
λmax: 278 nm 19 
Extinction coefficient, E1% = 25 19 
Extinction coefficient, EmM = 57.6 (at 280 nm) 20 
 
Inhibitors: 
Antipain    (Product No. A 6191)  
Cystamine   (Product No. C 7255)  
Chymostatin    (Product No. C 7268)  
Cystatin     (Product No. C 8917) 
3,4-Dichloroisocoumarin  (Product No. D 7910) 
E-64     (Product No. E 3132) 
Ebselen    (Product No. E 3520) 
Gly-Gly-Tyr-Arg   (Product No. G 5386) 
Leupeptin    (Product No. L 2023) 
α2-Macroglobulin   (Product No. M 6159) 
 
Potassium halide salts at low pH have also been 
reported to inhibit papain.18  
 
Substrates: 
pGlu-Phe-Leu p-nitroanilide  (Product No. P 3169) 
Gelatin   (Product No. G 2500 or G 8150) 
 



The product is supplied as a buffered aqueous 
suspension of 2X crystallized papain purified from 
papaya latex in 0.05 M sodium acetate, pH 4.5, 
containing 0.01% thymol. 
 
Activity: 16-40 units/mg protein 
 
Unit Definition:  One unit will hydrolyze 1.0 µmole of 
N-α-benzoyl-L-arginine ethyl ester (BAEE) per minute 
at pH 6.2 at 25 °C. 
 
Precautions and Disclaimer  
This product is for R&D use only, not for drug, 
household, or other uses.  Please consult the Material 
Safety Data Sheet for information regarding hazards 
and safe handling practices. 
 
Preparation Instructions  
Immediately prior to use, the enzyme is typically diluted 
in buffer containing ∼5 mM L-cysteine. 
 
Storage/Stability  
The product as supplied should be stored at 2−8 °C.  
 
Although papain solutions have good temperature 
stability, the solution stability is pH dependent. Papain 
solutions are unstable under acidic conditions, i.e., at 
pH values below 2.8, there is a significant decrease in 
activity. For the active enzyme in solution, the loss in 
activity is about 1-2% per day, probably as a result of 
autolysis and/or oxidation.  
 
Papain solutions are stable to several denaturing 
agents, i.e.,  full activity is maintained after 
recrystallization in 70% methanol and in 8 M urea 
solutions. However, there is a significant loss in activity 
when papain is exposed to 10% trichloroacetic acid or 
to 6 M guanidine hydrochloride. 
 
A suspension of papain crystals in sodium chloride 
solution can be kept at 2−8 °C for months without 
detectable loss in activity. Stabilizing agents include 
EDTA, cysteine, and dimercaptopropanol.21  
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Sigma brand products are sold through Sigma-Aldrich, Inc. 
Sigma-Aldrich, Inc. warrants that its products conform to the information contained in this and other Sigma-Aldrich publications.  Purchaser 
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the invoice or packing slip. 


