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Papain extraction

• Papain is obtained by 
purification from  green Carica
papaya fruit latex.

• Green papaya has a long 
history of consumption in 
Asian dishes in Europe

• The papaya latex is manually 
harvested from the green fruit. 
The fruit is scarified with a 
razor. Vertical incisions are 
made in the fruit and the latex 
that flows out is then collected 
(Papaya, Biology, Cultivation, 
Production and uses 2016).





There are many illustrations in the scientific literature of use of latex, green fruit 
(containing papain), and leaves (not depicted here)

Ingredient Animals Method Results Reference

latex from papaya 
(Carica papaya)

C3H mice Treatment of H. polygyrus infected 
mice

Histological analysis showed that treatment of H. polygyrus infected mice with papaya 
latex caused no detectable adverse side-effects. There were no significant differences 
by histological examination of the intestine for size of the intestinal villi and numbers of 
mast cells and Goblet cells in mice treated with papaya latex only

Stepek 2004

Hisex 

Brown 

chicken

Treatment with a single dose of 
papaya latex. The dose was 
incremented logarithmically starting 
with 2.25 mg as the second dose, while 
first dose was 0.44 mg

With single doses ranged from 0.44 mg to 1447.89 mg of papaya latex 20% per bird, no 
signs of toxicity in the chicken were observed

Mursof & 

He 1991

Pigs Treatment with a single dose of 
papaya latex at dose levels of 2, 4, and 
8 g latex per kg body weight 
administered by means of a stomach 
tube

The mild diarrhoea recorded in the most heavily dosed group (8 g latex/kg) of pigs one 
day after treatment may be a result of irritation of the surface of the gastrointestinal 
mucosa. However, this diarrhoea was transient, and gross pathological examinations 
seven days later did not reveal any intestinal lesions

Satrija 1994

BALB/C 

mice

Treatment with papaya latex at 
dosages of 2, 4, 6 and 8 g/kg body 
weight. The papaya latex was 
administered by a stomach tube

The latex was adjusted with distilled water to give a final suspension of 40% (v/v)
Moderate signs of constipation were observed in the treated mice, which were more 
pronounced in those receiving higher doses of papaya. Behaviour and appetite were 
unaffected. A close examination of the intestinal mucosa post-mortem did not reveal 
macroscopical lesions apart from the localized nodules normally associated with this 
worm infection.

Satrija 1995

Green Carica
papaya fruit 
extract

Wistar 
albino 
rats

Animals were administered test article 
orally and observed for 24 h to 42 days

No clinical signs observed during the treatment and observation period (24h to 42 
days). There were no significant decreases in body weight, or hematological/clinical 
abnormalities.
LD50 = 2520 mg/kg.

Oduola 

2018

Albino 
rats and 
mice

Ethanol- and indomethacin-induced 
gastric ulcer models in rats

The extracts significantly reduced the ulcer index in both experimental models (P<.05) 
compared to the control group. Oral administration of aquous extract and methanol 
extract up to 5,000 mg/kg did not produce lethality or signs of acute toxicity in mice 
after 24 hours.

Ezike 2009

Papain powder

In vitro Cytotoxicity assay, Growth inhibition 
test, WP2-Mutoxitest and Plasmid-
DNA treatment, and agarose gel 
electrophoresis

Papain did not present any toxic or mutagenic potential. This agent presented an 
activity protecting cells against H2O2-induced mutagenesis.

da Silva 

2010

Papain



Toxicity Study

• OECD – TG407 available (in French) for Papain
–Dosage : 1000 mg/kg
– Time : 28 days
–Animal : 10 rats Sprague Dawley
– The results indicated very low to no chronic 

oral toxicity.



Work in progress

• As requested, each member of the joint dossier group is
preparing a new dossier addressing the following points:
– Information on pesticide residues
– Detailed description of the manufacturing process 
– Characteristics of the enzyme(s) (identification of all 4 sub-

enzymes present in papain, amino acid sequences, 
molecular weights, pH and temperature optimum)

– Batch-to-batch variation of all 4 sub-enzymes
– Intake assessments 



Conclusions

• Green Papaya has a long history of use as a food ingredient 

• Purified papain from green papaya latex has  

– A long history of use

– Is approved as a food enzyme in many major countries, such as France, 
US, FSANZ, China, Japan,  and has a positive opinion from JECFA

– Some Toxicological  data  is available as outlined in previous slides  

– Data is available on pesticide residues, manufacturing process and 
allergenicity

 Thus, in our view, we believe it to be suitable for food use within the EU  
without the need for further toxicological rests which is in line with the 
current move to reduce animal testing



Thank you for your attention!


