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1. Summary 
This Chemical and Technical Assessment summarizes data and information on Adenosine 5′-monophosphate 
(AMP) enzyme preparation produced by a strain of Streptomyces murinus (AMP deaminase enzyme 
preparation). The dossier for evaluation was submitted to JECFA on 28 Feb 2020. This document also 
discusses published information relevant to the safety of AMP deaminase enzyme, namely, the S. murinus 
production organism, manufacturing, specifications, use and use levels in food. This document uses the 
expressions “AMP deaminase” to refer to the Adenosine 5′-monophosphate deaminase enzyme and its amino 
acid sequence, and the expression “AMP deaminase enzyme preparation” to refer to the preparation 
formulated for commercial use. The Committee has not previously evaluated this additive.  
 
AMP deaminase catalyses the hydrolysis of the amine group from AMP, also referred to as 5’-adenylic acid, 
to produce inosine 5’ monophosphate (IMP), also referred to as 5’-inosinic acid. The AMP deaminase enzyme 
preparation is used as a processing aid to convert AMP to IMP during the production of yeast autolysate 
powders, yeast extracts, yeast cell wall products, and flavouring substances from vegetable, animal or 
microbial origin; it is intended for use at levels up to 1000 milligrams of Total Organic Solids per kilogram of 
raw material (mg TOS/kg). 

 
Streptomyces murinus is an actinobacterium. Streptomyces species in general are non-pathogenic 
microorganisms. Streptomyces murinus AE-DNTS, the production strain, was obtained by chemical 
mutagenesis of the parent strain, S. murinus (NBRC14802) followed by selection of individual colonies. No 
evidence or indications of pathogenicity of S. murinus are known (M. Stavnsbjerg, 1986). 
 
The AMP deaminase enzyme preparation is manufactured by a controlled aerobic batch fermentation of a pure 
culture of S. murinus carrying the AMP deaminase gene. The AMP deaminase is secreted into the fermentation 
broth and separated by a series of filtration steps, followed by concentration and purification. The final enzyme 
product is a powder that is formulated with food-grade dextrin to the desired activity for commercial use. The 
AMP deaminase enzyme preparation complies with the General Specifications and Considerations for Enzyme 
Preparations Used in Food Processing (FAO/WHO, 2006). 

 
AMP deaminase is not known to be allergenic when used in food processing. Examination of the potential for 
this enzyme to be a food allergen was made by comparing its amino acid sequence to sequences of known 
allergens contained within the AllergenOnline allergen database using internationally accepted search criteria. 
No meaningful identity with known allergens was observed. Based on the results obtained, oral intake of AMP 
deaminase is not anticipated to pose any allergenicity concern. 
 
2. Description 

White to dark brown powder; soluble in water. 
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3. Method of manufacture 

3.1 S. murinus 

The genus Streptomyces was first described by Waksman and Henrici in 1943 and currently includes more 
than 700 species (http://www.bacterio.net/streptomyces.html). Streptomyces are widely distributed in various 
environments (Promnuan et al. 2013, Yamamura et al. 2014, Lin et al. 2012), and Streptomyces’ species have 
been used in food applications (Bourdichon et al., 2012). The taxonomy of S. murinus was confirmed based 
on macroscopic and microscopic characteristics. 
 

The taxonomy of S. murinus is as follows: 
 

Kingdom: Bacteria 
Division:  Actinobacteria 
Class:  Actinobacteria 
Order:  Actinomycetales 
Family:  Streptomycetaceae 
Genus:  Streptomyces 
Species:  S. murinus  

 
Strains of S. murinus that have been deposited in several public culture collections, including the American 
Type Culture Collection (ATCC, website) and Deutsche Sammlung von Mikroorganismen und Zellkulturen 
GmbH (DSMZ, website). S. murinus has been designated as a Safety Level 1 strain. It is not included in the 
list of pathogens in Annex III of Directive 2000/54/EC on the protection of workers from risks related to 
exposure to biological agent at work or on the list of pathogens in Belgium (EC, 2000; Belgian Biosafety 
Server, 2008). While most Streptomyces species are non-virulent, they can produce secondary metabolites, 
including metabolites with antimicrobial activity. Therefore, Streptomycetes were not eligible when 
considered for Qualified Presumption of Safety (QPS) status by the European Food Safety Authority (EFSA) 
(EFSA, 2014). 
 
S. murinus has been used as source organism to produce glucose isomerase that is intended for use in food 
processing (Pariza & Johnson, 2001; Codex Alimentarius, 2012; Health Canada, 2020). In Japan, S. murinus 
is permitted as a source of AMP deaminase enzyme that is intended for use as a food additive or processing 
aid.  
 
3.2 S. murinus production strain 

The S. murinus production strain, AE-DNTS, was obtained by chemical mutagenesis of the parent strain, S. 
murinus (NBRC14802) followed by selection of individual colonies. The production strain was verified to be S. 
murinus by comparing the partial sequence of its gyrB gene (DNA gyrase β-subunit gene, approx. 1200 bp) with 
that of the parent S. murinus NBRC 14802 strain (Hatano, et al, 2003) and of other Streptomyces species (S. 
graminearus NBRC 15420, S. griseofuscus NBRC 12870, and S. costaricanus NBRC 100773).  Based on the 
results of a homology search using BLAST, the production strain, S. murinus AE-DNTS, showed 100% sequence 
similarity to S. murinus.  
 
3.3 Fermentation, recovery, and formulation 

The seed material for the inoculum of the fermentation for the production of the AMP deaminase enzyme is 
obtained from cultures of the S. murinus production strain AE-DNTS that meet identity, viability, and 
microbial purity and productivity criteria of the Working Cell Bank (WCB) under controlled conditions. The 
manufacture of the AMP deaminase enzyme preparation consists of three steps: pre-culture fermentation, seed 
fermentation, and main fermentation. Control processes are in place during the fermentation and down-stream 
processing to prevent the potential for microbial contamination, as are periodic testing for enzyme activity 
during production. Fermentation is terminated after optimal enzyme production is reached; the AMP 
deaminase is secreted into the culture medium. The enzyme is separated from the culture medium containing 
the production organism and fermentation media via a series of filtration steps. The liquid filtered enzyme is 
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concentrated and purified. The enzyme concentrate is formulated into the commercial AMP deaminase 
enzyme preparation by the addition of dextrin. The entire production of AMP deaminase enzyme preparation 
is carried out in accordance with GMP and the principles of Hazard Analysis and Critical Control Points 
(HACCP) using raw materials that are appropriate for food-use. The AMP deaminase enzyme preparation is 
free of antibiotic activity. The AMP deaminase conforms to the General Specifications for Enzyme 
Preparations used in Food Processing (JECFA, 2006), and the enzyme concentrate is tested to be free from 
the production organism. 
 
4. Identity and characterization 

4.1 AMP deaminase 

AMP deaminase belongs to the subcategory of hydrolases that act on carbon-nitrogen bonds, other than peptide 
bonds in cyclic amidines (BRENDA Comprehensive Enzyme Information System). The enzyme catalyzes the 
hydrolysis of the adenosine monophosphate to inosine monophosphate, freeing an ammonia molecule in the 
process. It is classified by the Enzyme Commission of the International Union of Biochemistry and Molecular 
Biology (IUBMB) as follows: 
 

Accepted name:   AMP deaminase 
 

Other names(s):   adenylic acid deaminase; AMP deaminase; AMP aminase; adenylic deaminase; 
adenylate deaminase; 5-5’ deaminase; adenosine 5-monophosphate deaminase; 5-
adenylate deaminase; adenyl deaminase; 5-adenylic acid deaminase; adenosine 
monophosphate deaminase; adenylate aminohydrolase; adenylate desaminase; 
adenosine 5-phosphate aminohydrolase; 5-adenylate deaminase 
 

Reaction: Deamination of adenosine monophosphate (AMP) via hydrolysis to produce 
inosine 5’-monophosphate (IMP). 
 

Systematic name: AMP aminohydrolase 
 

EC No.: 3.5.4.6 
 

 
AMP deaminase produced by S. murinus does not possess any other enzymatic activities. The primary sequence 
of AMP deaminase has been determined to consist of 491 amino acids; its molecular weight, based on SDS-
PAGE, is ~60 kDa, with no post-translational modification applied. 
 
AMP deaminase activity is determined spectrophotometrically by treating AMP substrate with AMP 
deaminase and measuring the difference in absorbance at 265 nm after incubation for 15 minutes. AMP 
deaminase activity is expressed in deaminase activity units (U). 1,000 U is defined as the amount of the enzyme 
required to decrease the absorbance by 0.1 when measured at 265 nm for 60 minutes. 
 
4.2 AMP deaminase enzyme preparation 

The AMP deaminase enzyme preparation will be marketed as a liquid formulation under the trade name 
Deamizyme T “Amano”. A representative composition of a commercial liquid formulation of the AMP 
deaminase enzyme preparation is provided below: 
 

Enzyme activity:   95 000 000 - 183 000 000 U/g 
Water:   2.4 - 5% 
Ash:   13 - 15% 
Protein:  3 - 4% 
TOS*:   35% 

*includes dextrin 
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The AMP deaminase enzyme preparation consists of the enzyme and substances from the fermentation process; 
these constitute proteins, peptides, amino acids, carbohydrates, lipids and salt. The components of fermentation 
are referred to as Total Organic Solids (TOS).  
 
The TOS content of an enzyme preparation is calculated according to the following equation (NAS/NRC, 1981; 
FAO/WHO, 2006): 
 

TOS (%) = 100 – (A + W + D) 
 

where 
A is the % ash, 
W is the % water and  
D is the % diluents and/or other formulation ingredients.  

 
The specifications for AMP deaminase preparation include activity (approximately 60 000 000 U/g), lead (≤ 5 
mg/kg), total coliforms (≤ 30 CFU/g), Salmonella sp. (absent in 25 g), E. coli (absent in 25 g), antimicrobial 
activity (absent by test). AMP deaminase enzyme preparation complies with the General Specifications for 
Enzyme Preparations used in Food Processing as established by the 67th meeting of the Joint Expert Committee 
on Food Additives (FAO/WHO, 2006). 
 
5. Functional uses 

The AMP deaminase enzyme preparation promotes the conversion of AMP (generally without taste) to IMP 
(umami flavour) to enhance the flavour profile of certain products. The AMP deaminase enzyme is intended 
for use in yeast processing for cereals and in the production of flavourings of vegetable, animal or microbial 
origin. Food uses containing flavourings include soups, sauces, stocks, dressings, snack foods, meat-derived 
foods, bread, crackers and beverages. The AMP deaminase enzyme preparation is used at levels ranging from 
10 to 1000 mg TOS per kg raw material.  
 
6. Reaction and fate in food 

AMP deaminase catalyses the deamination of AMP to produce IMP.  
 

 

 
Adenosine monophosphate (AMP) Inosine 5’-monophosphate (IMP) 

 
The enzyme is not expected to have a technological function on the final food and will be denatured or removed. 
Carry-over of active AMP deaminase to the final food product is expected to be negligible. Deamination activity 
of AMP deaminase results in the formation of IMP which is a normal constituent of the diet and therefore does 
not result in the formation of any new substrates that do not already occur in food. 
  

5’-deaminase 
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