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EXECUTIVE SUMMARY 
 
The present application seeks to amend Standard 1.3.3. - Processing Aids of the Australia 
New Zealand Food Standards Code (the Code) to approve an asparaginase enzyme 
preparation produced by Novozymes A/S. 
 
 
Proposed change to Standard 1.3.3 - Processing Aids 
 
The table to clause 17, Permitted enzymes of Microbial Origin, is proposed to be amended to 
include a genetically modified strain of Bacillus subtilis as permitted source for asparaginase. 
 
The application is applied for assessment by the general procedure. 
 
 
Description of enzyme preparation 
 
The enzyme is an asparaginase (EC 3.5.1.1), which catalyze hydrolysis of the amide in 
asparagine to the corresponding acid, aspartic acid, thereby reducing the risk for acrylamide 
formation in various food applications during manufacture. 
 
The enzyme is produced by submerged fermentation of a Bacillus subtilis microorganism 
expressing the wildtype, thermotolerant asparaginase from Pyrococcus furiosus. 
 
The commercial enzyme product, Acrylaway HighT, is available in a liquid or granulated 
preparation complying with the JECFA recommended purity specifications for food-grade 
enzymes.  
 
The producing micro-organism, Bacillus subtilis, is absent from the commercial enzyme 
product. 
 
 
Use of the enzyme 
 
The asparaginase enzyme preparation is intended to be used as a processing aid during 
manufacture of various food products. Typical applications include production of breakfast 
cereals, potato based snacks, sliced potato chips and pre-treatment of green coffee beans. 
 
 
Benefits 
 
Acrylaway HighT is technologically justified. The enzyme is to be used to reduce potential 
acrylamide formation in various food applications. Acrylamide is formed as a reaction product 
in between asparagine and reducing sugars when food products are baked or fried at 
temperatures above 120°C. Both asparagine and reducing sugars are commonly found in 
many food raw materials. By using the asparaginase the asparagine content will be reduced, 
resulting in a reduced acrylamide formation and thereby a reduced acrylamide content in the 
final product.  
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Safety evaluation 
 
The safety of the strain has been thoroughly assessed: 

• the production organism has a long history of safe use as production strain for food 
grade enzyme preparations and is known not to produce any toxic metabolites. 

• the recombinant DNA is stably integrated into the production organism and unlikely to 
pose a safety concern. 

• the enzyme preparation complies with international specifications 
• there is no evidence of toxicity in the 90-day toxicity study in rats; and 
• the enzyme preparation produced no evidence of genotoxic potential in in vitro 

assays. 
 

Furthermore, the safety of the asparaginase preparation was confirmed by external expert 
groups, as follows: 

• Denmark: The enzyme preparation was safety assessed according to the Guidelines 
for the evaluation of food enzymes (the Scientific Committee for Food, Commission of 
the European Communities, 19921). This resulted in the authorisation of the enzyme 
product by the Danish authorities.  

• USA: A GRAS determination was done and notified to the US FDA in June 2013 
(GRN000476). In the reply letter from FDA dated February 3rd, 2014, the agency has 
no questions regarding Novozymes’ determination that the asparaginase enzyme 
preparation is GRAS for its intended use. 

• Brazil: Dossier was positively evaluated by ANVISA and the enzyme included in the 
amendment to the positive list, gazetted October 2014. 

• Mexico: Dossier was positively evaluated by COFEPRIS and the enzyme included in 
the amendment to the positive list, gazetted June 2014. 

 
 
Conclusion 
 
Based on the Novozymes safety evaluation (confirmed by the above-mentioned bodies), we 
respectfully request the inclusion of this enzyme in the Table to clause 17 of Standard 1.3.3.; 
Permitted enzymes of Microbial origin.   
 
  


	Asparaginase from Bacillus subtilis 
	Table of Contents
	Executive Summary
	Introduction
	Section 3.1 General requirements
	3.1.1 Executive summary
	3.12 Applicant details
	3.1.3 Purpose of the application
	3.1.4 Justification for the application
	3.1.5 Information to support the application
	3.1.6 Assessment procedure 
	3.1.7 Confidential commercial information (CCI)
	3.1.8 Exclusive capturable commercial benefit (ECCB)
	3.1.9 International and other national standards
	3.1.10 Statutory declaration
	3.1.11 Checklist

	Section 3.3 Standards related to substances added to food
	3.3.2 Processing aids
	A. Techincal information on the processing aid 
	B. Information related to the safety of a chemical processing aid 
	C. Information related to the safety of an enzyme processing aid
	D. Additional information related to the safety of an enzyme processing aid derived from a microorganism 
	E. Additional information related to the safety of an enzyme processing aid derived from a genetically-modified microorganism 
	F. Information related to the dietary exposure to the processing aid 

	List of References
	List of Appendices
	Appendix 1
	1.1 Customer support letter
	1.2 Formal request (CCI)
	1.3 Statutory declaration
	1.4 Checklist - General requirements
	1.5 Checklist - Standards

	Appendix 2
	2.1 Acrylaway HighT application sheet 
	2.2 Product Data Sheet - Acrylaway HighT L
	2.3 Product Data Sheet - Acrylaway HighT BG
	2.4 Certificate of approval
	2.5 BR positive list
	2.6 Amendment to MX positive list

	Appendix 3
	3.1 Enzyme activity, TASU/g
	3.2 Total viable count
	3.3 Total coliforms
	3.4 E. coli
	3.5 Salmonella
	3.6 Antimicrobial activity
	3.7 Production strain

	Appendix 4
	4.1 GMP statement
	4.2 ISO 9001:2008 certificate 

	Appendix 5
	5.1 Sequence homology report
	5.2 Summary of toxicity data 
	5.3 Mutagenicity report 
	5.4 In vitro micronucleus report
	5.5 90-days toxicity report

	Appendix 6
	6.1 Detailed description of the construction of the genetically modified production strain
	6.2 Introduced DNA sequences in the production strain
	6.3 DNA seuqence of the asnPfu gene and the amino acid sequence of the asparaginase produced by Bacillus subtilis, strain MOL2940
	Genetic stability of the production strain (Southern blot)






