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Executive Summary 
 

Food Standards Australia New Zealand (FSANZ) received an Application from Laffort 

Services on 11 April 2007 seeking approval to use mannoproteins extracted from yeast cell 

walls as a food additive in wine to inhibit the crystallisation of potassium bitartrate. 

 

A pre-market assessment is required before approval for use of food additives is granted in 

Australia and New Zealand. The Application seeks to vary Standards 1.3.1 – Food Additives 

and 4.5.1 – Wine Production Requirements (Australia only) of the Australia New Zealand 

Food Standards Code (the Code). A variation to Standard 1.3.4 – Identity and Purity will also 

be required to include an additional secondary source of specifications which contains a 

specification of the additive. 

 

Yeast mannoproteins are added to wine as a food additive to inhibit the formation of 

potassium bitartrate crystals which are commonly formed in bottled wine. The presence of 

potassium bitartrate crystals in wine is not an issue related to safety or wine taste but rather 

one of aesthetics and consumer acceptability. 

 

The yeast mannoproteins preparation would provide a more cost effective and efficient 

alternative to the two current stabilisation treatments used to prevent formation of these 

crystals in wine bottles. The currently available methods are cold stabilisation, which 

involves keeping wine at very low temperatures for a long period of time to promote early 

crystallisation of the tartrate (which is removed by filtration before bottling) and use of 

metatartaric acid which is approved in the Code as a food additive for this purpose. 

 

Mannoproteins are yeast cell wall components that are proteins with large numbers of 

mannose groups (sugar units) attached. Mannoproteins are extracted from the cell walls of the 

common yeast Saccharomyces cerevisiae using an enzyme treatment. The enzyme used is 

permitted for use in food manufacture. The yeast mannoproteins are proposed to be added to 

wine in a concentration range of 100-300 mg/L (giving a maximum total concentration of 400 

mg/L taking account of initial levels in wine), which is consistent with levels used 

internationally. Yeast mannoproteins also occur naturally in wine and many other foods. 

 

Yeast mannoproteins are approved for use to stabilise wine in the European Union and 

Argentina. The Agreement between Australia and the European Community on Trade in 

Wine, and Protocol (1994) allows the use of preparations of yeast cell wall (up to a level of 

400 mg/L) for Australian and European produced wine. The Organisation Internationale de la 

Vigne et du Vin (OIV) (International Organisation of Vine and Wine) has approved the use 

of the additive to stabilise wine (both tartrate and protein stabilisation). The OIV International 

Oenological Codex (OIV Codex) contains a specification for yeast mannoproteins in OIV 

Resolution Oeno 26/2004. The OIV Codex is an internationally accepted reference for wine 

related specifications. To address the specification of yeast mannoproteins it is recommended 

to add the OIV Codex as a secondary source in clause 3 of Standard 1.3.4. 

 

A safety assessment was conducted to identify any potential public health and safety risks 

associated with the use of yeast mannoproteins as a food additive in winemaking. The 

assessment was based on data on the chemistry, production process, and intended use of the 

yeast mannoprotein preparation provided by the Applicant and obtained from the scientific 

literature. FSANZ concluded that there are no safety concerns based on the considerations 

listed below. 
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• There is a long history of human consumption of the yeast S. cerevisiae, primarily due 

to its use in baking and brewing. 

 

• Yeast and yeast extracts are safely consumed as dietary and nutritional supplements by 

humans and animals. 

 

• Mannoproteins released from wine yeast during fermentation are naturally present in 

wine. 

 

• Yeast mannoproteins are digested as normal dietary proteins. 

 

• The β-glucosidase exo-1,3 EC 3.2.1.58 enzyme preparation used to extract yeast 

mannoproteins is approved in the Code as a food processing aid. 

 

• Product specifications indicate the yeast mannoprotein preparation does not contain 

chemical or microbiological contaminants above relevant limits. 

 

Approving yeast mannoproteins to inhibit potassium bitartrate crystallisation in the Code 

would also provide permission for protein stabilisation (that is, limit the formation of protein 

derived haze). Yeast mannoproteins that stabilise proteins have a different molecular weight 

to those that are effective for tartrate stabilisation (~40 kDa for tartrate stabilisation and  

32 kDa for protein stabilisation). However, the specification does not specify molecular 

weight so both fractions would be permitted if the OIV Codex is included in the Code as a 

source of specifications. 

 

There are two regulatory options under consideration, to approve or not approve the use of 

yeast mannoproteins as a food additive to stabilise wine. Approval would benefit the wine 

industry, manufacturers and suppliers of alternative wine stabilisation technologies and 

consumers. No significant costs to government agencies or consumers have been identified. 

  

The Final Assessment Report concludes that approval of yeast mannoproteins as a food additive 

for wine stability treatment at the maximum permitted level of 400 mg/kg is appropriate, as no 

public health and safety concerns have been identified and the use is technologically justified.  

The maximum permitted level of 400 mg/kg takes into account both added mannoproteins and 

naturally occurring mannoproteins in wine and aligns with the Agreement between Australia 

and the European Community on Trade in Wine, and Protocol (1994).  

 

Purpose 
 

The purpose of the Application is to vary the Code to permit the use of yeast mannoproteins 

as a food additive to stabilise wine. The additive achieves this by inhibiting the formation of 

potassium bitartrate crystals in bottled wine. 

 

Decision  
 

FSANZ approves the draft variations to Standards 1.3.1, 1.3.4 and 4.5.1 to approve the use of 

yeast mannoproteins as a food additive for wine stability treatment at the maximum permitted 

level of 400 mg/kg and to recognise the Organisation Internationale de la Vigne et du Vin 

(OIV) International Oenological Codex (Edition 2006) as a specification source.   
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Reasons for Decision  
 

FSANZ approves the draft variations to Standards 1.3.1, 1.3.4 and 4.5.1 for the following 

reasons. 

 

• A detailed safety assessment did not identify any public health and safety concerns. 

 

• Use of the additive is technologically justified as an alternative treatment to the 

currently permitted and used additives and processes. 

 

• No issues were raised in submissions to the Draft Assessment Report identifying any 

risks associated with the proposed approval of yeast mannoproteins. 

 

• The impact analysis concluded that the benefits of permitting the use of yeast 

mannoproteins as a food additive outweigh any associated costs. 

 

• The proposed variations are consistent with the section 18 objectives of the FSANZ 

Act. 

 

Consultation 
 

Public comment on the Initial Assessment Report was sought from 23 May 2007 to 4 July 

2007. Seven submissions were received; one opposed and six supported or tentatively 

supported the Application pending the outcome of the safety assessment. The Draft Assessment 

Report was advertised for public comment from 3 October 2007 to 14 November 2007.  Seven 

submissions were received, with all submitters supporting the proposed amendments. 

 

At Attachment 5 is a summary of the submissions received during the second round of 

public comment. The key issues raised at Initial Assessment were addressed in the Draft 

Assessment Report.  Additional comments raised by submitters at Draft Assessment are 

discussed in section 9 of this Report. 
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INTRODUCTION  
 

Food Standards Australia New Zealand (FSANZ) received an Application from Laffort 

Services on 11 April 2007 seeking permission to use mannoproteins extracted from yeast cell 

walls as a food additive in wine to inhibit the crystallisation of potassium bitartrate. The 

Application seeks to vary Standards 1.3.1 – Food Additives and 4.5.1 – Wine Production 

Requirements (Australia only) of the Australia New Zealand Food Standards Code (the 

Code). A variation to Standard 1.3.4 – Identity and Purity will also be required. 

 

Mannoproteins are yeast cell wall components that are proteins with large numbers of 

mannose groups (sugar units) attached. Mannoproteins are extracted from the cell walls of the 

common yeast Saccharomyces cerevisiae using an enzyme treatment. 

 

Yeast mannoproteins are added to wine as a food additive to inhibit the formation of 

potassium bitartrate crystals which are commonly formed in bottled wine. The presence of 

potassium bitartrate crystals in wine is not an issue related to safety or wine taste but rather 

one of aesthetics and consumer acceptability. There are two current stabilisation treatments 

used to prevent formation of these crystals in wine bottles. The first is called cold stabilisation 

and it involves keeping wine at very low temperatures for a long period of time to promote 

early crystallisation of the tartrate (which is removed by filtration before bottling). The second 

method involves the use of metatartaric acid which is approved in the Code as a food additive 

for this purpose. 

 

1. Background 
 

1.1 Current Standard 
 

Currently there is no approval for the use of mannoproteins extracted from yeast cell walls as 

a food additive for wine stabilisation in the Code. A pre-market assessment of the yeast 

mannoproteins as used in stabilising wine is required before the additive can be approved or 

used for this purpose in Australia and New Zealand. Standard 1.3.1 regulates the use of food 

additives in food manufacture, prohibiting their use in food unless there is a specific 

permission in the Standard. Food additive permissions for wine are listed in Standard 1.3.1 in 

Schedule 1 – Permitted uses of food additives by food type under category 14.2.2 Wine, 

sparkling wine and fortified wine. Standard 4.5.1 applies to the production of wine in 

Australia only. Additives permitted for use in wine production are listed in the Table to clause 

3. Amendments to both Standards will be required if this Application is successful. New 

Zealand wine is required to meet Standard 1.3.1 and Australian wine is required to meet 

Standards 1.3.1 and 4.5.1. 

 

Metatartaric acid is currently approved in both standards; it can be used to provide short term 

inhibition of potassium bitartrate crystallisation in wine. 

 

The yeast mannoproteins perform a stabilising function in wine. This is an approved function 

in Standard 1.3.1 listed in Schedule 5 Technological functions which may be performed by 

food additives. 
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In addition, Standard 1.3.4 ensures that substances added to food in accordance with the Code 

meet appropriate specifications for identity and purity of food additives, processing aids, 

vitamins and minerals and other added nutrients. A variation to Standard 1.3.4 will be 

required. 

 

1.2 Background 
 

Wine, in its normal state, is supersaturated with potassium bitartrate salts which can often 

crystallise out in wine bottles. Potassium bitartrate crystals that form in stored wine are not 

considered a taste quality issue but their presence may be aesthetically unpleasant to 

consumers. Some consumers may believe that their presence is an indicator of poor quality, so 

wine manufacturers try to limit the formation of potassium bitartrate crystals in bottled wine. 

Various wine making strategies are employed such as cold stabilisation (extended cold 

temperature storage for a period of time to force the crystallisation of the potassium bitartrate 

which is then removed before bottling) or the use of metatartaric acid which gives only 

relatively short term stability
1
. 

 

Historically, it was believed that wine, especially red wine, naturally contained 

macromolecules that act as protective colloids that hinder tartrate crystallisation. It was 

known that the traditional practice of ageing wine on yeast lees (old dead yeast and yeast 

residues) gave improved tartrate stability. Recent research has established that mannoproteins 

present in the yeast cell walls are responsible for the improved tartrate stability. This research 

work underpinned the development of the material which is the subject of this Application
1
. 

 

Laffort Oenologie, being the French parent company of the Applicant, holds international 

patents for a preparation of mannoproteins they have called Mannostab
TM

, which they claim is 

unique with no equivalent product on the market. 

 

1.3 Function of yeast mannoproteins 
 

Mannoproteins are extracted from purified yeast (S. cerevisiae) cell walls, via enzymatic 

extraction using β-glucosidase exo-1,3 EC 3.2.1.58. The mannoprotein preparation under 

consideration in this Application has an apparent molecular weight of around 40 kDa. The 

function of this mannoprotein preparation is claimed by the Applicant to inhibit tartrate 

crystallisation in the wine bottle. The Application states that it is proposed to treat wine with 

yeast mannoproteins in the range of 100-300 mg/L (the maximum proposed treatment level 

being 300 mg/L). 

 

Mannoproteins of a lower molecular weight (around 32 kDa) have also been found to stabilise 

wine, however, in this case it is in respect to protein instability (rather than bitartrate 

inhibition). The protein stabilisation function can potentially reduce or eliminate the 

requirement to treat wine with a filtration agent, bentonite, which is commonly used to 

remove excess protein from the wine, which can cause haze instability in the final wine. 

 

Yeast mannoproteins can be called ‘protective colloids’ (another example is gum arabic, also 

called acacia gum which is currently approved in the Code as a food additive to treat wine).  

                                                 
1
 Ribéreau-Gayon, P., Glories, Y., Maujean, A. and Dubourdieu, D. (2000) Handbook of Enology, Volume 2, 

The chemistry of wine stabilization and treatments, John Wiley & Sons, pp 15-39.  
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The Application states that the mechanism for how yeast mannoproteins perform the 

inhibition of bitartrate crystallisation has been postulated but has not been fully elucidated. It 

is believed that the mannoproteins (and other protective colloids) adsorb onto the surface of 

the developing crystal, or crystal nucleation site being protected, to maintain a separation 

zone around the site and hinder access to approaching molecules or particles, and so limit the 

growth of the crystal. 

 

1.4 Preparation of yeast mannoproteins 
 

The Application states that the mannoprotein preparation is produced by the β-glucosidase 

exo-1,3 enzymatic extraction of S. cerevisiae yeast cell walls. The β-glucosidase exo-1,3 

enzyme preparation is approved for use as a food processing aid; it is listed in the Table to 

clause 17 of Standard 1.3.3 – Processing Aids. The enzyme hydrolyses the yeast cell wall 

which then allows the mannoproteins to be solubilised. Subsequently the enzyme digestion is 

ultrafiltered to remove insoluble cell wall material and the mannoprotein preparation 

concentrated. 

 

1.5 International Standards 
 

Yeast mannoproteins are approved for treatment of wine in a number of countries and by The 

Organisation Internationale de la Vigne et du Vin (OIV) (International Organisation of Vine 

and Wine). 

 

The European Union Council Regulation (EC) No. 2165/2005, which amends Regulation 

(EC) No. 1493/1999 permits ‘the addition of yeast mannoproteins to ensure the tartaric and 

protein stabilisation of wines’
2
. The Commission Regulation (EC) No. 1410/2003 permits the 

use of preparations of yeast cell walls to the level of 40 g/hl (400 mg/L) for wine
3
. 

 

Argentina has approved the use of yeast mannoproteins for wine stabilisation. 

 

The OIV International Oenological Codex (OIV Codex) is an internationally accepted 

reference for wine related specifications. The OIV Codex includes a specification for yeast 

mannoproteins in OIV Resolution Oeno 26/2004
4
. This specification indicates that yeast 

mannoproteins can be used for tartaric and/or protein stabilisation of wine. 

 

The Agreement between Australia and the European Community on Trade in Wine, and 

Protocol (1994) (Annex I) allows for the use of preparations of yeast cell wall, up to 40 g/hl 

for wines originating in Australia and separately for wines originating in the Community
5
. 

 

                                                 
2
 Official Journal of the European Union, Council Regulation (EC) No. 2165/2005 (20 December 2005) 

 http://eur-lex.europa.eu/LexUriServ/site/en/oj/2005/l_345/l_34520051228en00010004.pdf  Accessed on 27 July 

2007 
3
 Official Journal of the European Union, Commission Regulation (EC) No. 1410/2003 (7 August 2003) 

http://eur-lex.europa.eu/LexUriServ/site/en/oj/2003/l_201/l_20120030808en00090011.pdf  Accessed on 27 July 

2007 
4
 OIV Resolution Oeno 26/2004, Paris (30 July 2004) Yeast mannoproteins,  

http://news.reseau-concept.net/images/oiv_uk/Client/Resolution_OENO_EN_2004_26.pdf.  Accessed on 27 July 

2007 
5
 Agreement between Australia and the European Community on Trade in Wine, and Protocol (1994), 

http://www.austlii.edu.au/au/other/dfat/treaties/1994/6.html. Accessed on 27 July 2007 
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2. The Issue / Problem 
 

There is currently no approval in the Code for the use of yeast mannoproteins to stabilise 

wine. A pre-market assessment is required before approval for use of food additives in food 

manufacture is granted. Therefore, a safety assessment is required to assess whether there are 

any public health and safety issues associated with approving the use of yeast mannoproteins 

to stabilise wine. FSANZ is also required to assess whether the proposed use is 

technologically justified and supported. 

 

3. Objectives 
 

The objective of the assessment is to determine whether it is appropriate to amend the Code to 

permit the use of yeast mannoproteins as a food additive to stabilise wine. 

 

In developing or varying a food standard, FSANZ is required by its legislation to meet three 

primary objectives which are set out in section 18 of the Food Standards Australia New 

Zealand Act 1991 (FSANZ Act). These are: 

 

• the protection of public health and safety; 

 

• the provision of adequate information relating to food to enable consumers to make 

informed choices; and 

 

• the prevention of misleading or deceptive conduct. 

 

In developing and varying standards, FSANZ must also have regard to: 

 

• the need for standards to be based on risk analysis using the best available scientific 

evidence; 

 

• the promotion of consistency between domestic and international food standards; 

 

• the desirability of an efficient and internationally competitive food industry; 

 

• the promotion of fair trading in food; and 

 

• any written policy guidelines formulated by the Ministerial Council. 

 

4. Key Assessment Questions 
 

The primary role of FSANZ in developing or varying food regulatory measures for food 

additives is to ensure that the food additive, any potential impurities and the intended level of 

use do not present public health and safety concerns. 

 

The key questions which FSANZ considered as part of this assessment were: 

 

• Are there any public health and safety issues associated with approving yeast 

mannoproteins as a food additive to stabilise wine? 
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• Is there a technological need to use yeast mannoproteins in wine? 

 

FSANZ evaluates public health and safety considerations associated with foods by reviewing 

available scientific information to estimate, either quantitatively or qualitatively, the 

probability of an adverse health effect as a result of human exposure to a hazard. In assessing 

the public health and safety implications of food additives, FSANZ conducts a safety 

assessment to identify potential public health and safety risks associated with the use of the 

food additive in the manufacture of food. FSANZ will not approve food additives for 

inclusion in the Code where a risk to public health and safety is identified. 

 

RISK ASSESSMENT  
 

5. Risk Assessment Summary 
 

5.1 Safety Assessment 
 

A safety assessment was conducted to identify any potential public health and safety risks 

associated with the use of yeast mannoproteins as a food additive in winemaking. The 

assessment was based on data on the chemistry, production process, and intended use of the 

yeast mannoprotein preparation provided by the Applicant and obtained from the scientific 

literature. FSANZ concluded that there are no safety concerns based on the considerations 

listed below. 

 

• There is a long history of human consumption of the yeast S. cerevisiae, primarily due 

to its use in baking and brewing. 

 

• Yeast and yeast extracts are safely consumed as dietary and nutritional supplements by 

humans and animals. 

 

• Mannoproteins released from wine yeast during fermentation are naturally present in 

wine. 

 

• Yeast mannoproteins are digested as normal dietary proteins. 

 

• The β-glucosidase exo-1,3 enzyme preparation used to extract yeast mannoproteins is 

an approved food processing aid. 

 

• Product specifications indicate the yeast mannoprotein preparation does not contain 

chemical or microbiological contaminants above relevant limits. 

 

From the available information, it is concluded that use of this mannoprotein preparation as a 

food additive in wine would not raise any public health and safety concerns. Further 

information is provided in the Safety Assessment Report at Attachment 2. 

 

5.2 Food Technology Considerations 
 

Yeast mannoproteins extracted from S. cerevisiae using enzyme extraction technologies 

exhibit a technological function in treated wine to either inhibit potassium bitartrate 

crystallisation or to protein stabilise wine (that is reduce the formation of haze).  
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This function is as a food additive rather than a processing aid since the mannoproteins act as 

a stabiliser in the final wine. 

 

The yeast mannoproteins are extracted from the yeast using an approved enzyme,  

β-glucosidase exo-1,3, (listed in the Table to clause 17 of Standard 1.3.3 – Processing Aids of 

the Code) which assists in solubilising the mannoproteins from the yeast cell wall material. 

Further information is provided in the Food Technology Report at Attachment 3. 

 

5.3 Dietary Exposure or Nutritional Considerations 
 

FSANZ has estimated the approximate dietary exposure to yeast mannoproteins in wine and 

foods for Australian and New Zealand populations. The dietary exposure estimate was based 

on Australian and New Zealand survey data and derived using FSANZ developed dietary 

modelling software. FSANZ also reviewed dietary exposure data provided by the Applicant. 

 

The Applicant estimated exposures to mannoproteins from food alone, based on French 

consumption data for adults assuming the French population were a high bread and wine 

consuming population, and therefore a high yeast and mannoprotein consuming one. From 

food alone with added mannoproteins in wine, dietary exposure would be 1.66 g 

mannoproteins per person per day. With added exposure from medical treatments this could 

be 1.7 g per person per day. 

 

FSANZ estimated dietary exposures for Australian and New Zealand populations from food 

and beverages, from both naturally occurring and mannoproteins added as proposed in the 

Application, to be around 0.42 and 0.35 g per person per day, respectively. 

 

The estimated dietary exposures to yeast mannoproteins for high consumers of wine are not 

significantly higher than population estimates of exposures from all foods. For high 

consumers of wine in Australia and New Zealand, FSANZ estimated dietary exposures from 

added sources of mannoproteins only were around 0.3 g per wine consumer per day. This is 

roughly half the estimated dietary exposures to yeast mannoproteins for Australia and New 

Zealand from food and beverages from both naturally occurring and added mannoproteins. 

This was estimated to be around 0.74 and 0.66 g per person per day respectively for high wine 

consumers. Further information is provided in the Dietary Exposure Assessment Report at 

Attachment 4. 

 

5.4 Risk Characterisation 
 

Based on the conclusions of the safety assessment and exposure assessment, there are no 

public health and safety concerns associated with the proposed amendment to allow addition 

of yeast mannoproteins to wine at a maximum proposed concentration of 300 mg/L.  A 

maximum permitted level of 400 mg/kg, which takes into account both naturally occurring 

mannoproteins in wine and added mannoproteins, presents no public health and safety 

concerns. 

 

There is a long history of safe human consumption of yeast mannoproteins, primarily through 

the use of S. cerevisiae in baking and brewing, and product specifications indicate the yeast 

mannoprotein preparation does not contain chemical or microbiological contaminants above 

relevant limits. 
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RISK MANAGEMENT 
 

6. Options  
 

FSANZ is required to consider the impact of various regulatory (and non-regulatory) options 

on all sections of the community, especially relevant stakeholders who may be affected by 

this Application. 

 

Food additives used in Australia and New Zealand are required to be listed in Standard 1.3.1. 

Additives permitted for use in wine production in Australia are listed in Standard 4.5.1. Yeast 

mannoproteins are considered to function as a food additive when used to stabilise wine, and 

require a pre-market approval under Standard 1.3.1. It is not appropriate to consider non-

regulatory options. 

 

Two regulatory options have been identified for this Application: 

 

Option 1 Not permit the use of yeast mannoproteins as a food additive to stabilise wine. 

 

Option 2 Amend Standards 1.3.1, 1.3.4 and 4.5.1 to approve the use of yeast mannoproteins 

as a food additive to stabilise wine. 

 

At Draft Assessment FSANZ recommended that Standard 1.3.4 be amended to recognise the 

OIV Codex as a secondary source of specifications. The OIV Codex contains a specification 

for yeast mannoproteins in OIV Resolution Oeno 26/2004 and is an internationally accepted 

reference for wine related specifications.  This recommendation was supported by submitters. 

 

7. Impact Analysis 
 

The impact analysis represents likely impacts based on available information. The impact 

analysis is designed to assist in the process of identifying the affected parties, any alternative 

options consistent with the objective of the proposed permission for yeast mannoproteins, and 

the potential impacts of regulatory provisions. Information from public submissions is sought 

to make a Final Assessment of the proposed variations to the Code. 

 

7.1 Affected Parties 
 

The parties likely to be affected by the proposed amendments to the Code include: 

 

• the wine industry; 

 

• manufacturers and suppliers of alternative wine stabilisation technologies; 

 

• consumers; and 

 

• Government agencies in Australia and New Zealand involved in enforcing the Code. 
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7.2 Benefit Cost Analysis 
 

In developing food regulatory measures for adoption in Australia and New Zealand, FSANZ 

is required to consider the impact of each option on all sectors of the community, including 

consumers, the food industry and governments. The regulatory impact assessment identifies 

and evaluates, though is not limited to, the costs and benefits of the regulation, and its health, 

economic and social impacts. At Final Assessment, FSANZ has used the Office of Best 

Practice Regulation Business Cost Calculator to calculate the compliance costs of regulatory 

options where medium to significant competitive impacts or compliance costs are likely. 

 

7.2.1 Option 1 – Not permit the use yeast mannoproteins as a food additive to stabilise 

wine 

 

There are no perceived benefits to industry, consumers or government regulators if this option 

is progressed. 

 

This option may result in costs to the wine industry in that use of mannoproteins as a food 

additive that may improve process efficiencies will not be permitted. This may result in a 

competitive disadvantage for the Australian and New Zealand wine industries internationally 

as use of the additive is currently permitted in Europe and Argentina and approval in the 

United States is anticipated. 

 

This option may result in costs to manufacturers and suppliers of alternative wine stabilisation 

technologies as there will not be an opportunity to market yeast mannoproteins preparations 

to the wine industry in Australia or New Zealand. 

 

7.2.2 Option 2 – Amend Standards 1.3.1, 1.3.4 and 4.5.1 to approve the use of yeast 

mannoproteins as a food additive to stabilise wine 

 

For the wine industry, this option would permit the use of an alternative method to stabilise 

wine, which may result in a more economic and energy efficient production process. The 

Applicant notes that currently removal of potassium bitartrate is a common, time-consuming 

and expensive process in winemaking, and an additive that would remove this requirement 

represents a significant advantage in terms of production efficiency, logistics and expenditure. 

The results of studies conducted by the Applicant indicate that the yeast mannoproteins 

preparation is effective in preventing potassium bitartrate precipitation when used at the 

proposed level. The Applicant notes that standard technologies to stabilise wine are less 

efficient and have higher infrastructure costs and environmental impact, or are not effective in 

the longer term, in comparison to using yeast mannoproteins.  No trade implications are 

anticipated. 

 

Consumers may benefit through the improved appearance and stability of wine. The purpose 

of the yeast mannoproteins preparation is to prevent potassium bitartrate precipitation in wine.  

Wine bitartrate stabilisation is an integral part of the wine production process. If a wine is not 

stabilised, crystals resembling glass shards are produced in bottled wine. The Applicant notes 

that while cost savings are anticipated for the wine industry if use of yeast mannoproteins is 

approved, whether there would be any reduction of the price paid for wine by consumers is a 

matter for wine producers. 
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No additional costs to consumers have been identified. The FSANZ Safety Assessment 

Report (Attachment 2) and consideration of dietary implications found no health or safety 

concerns associated with the use of this mannoprotein preparation as a food additive in wine. 

FSANZ does not consider there to be any dietary exposure or nutritional implications 

associated with the proposed approval. As use of yeast mannoproteins has no sensory 

implications and does not alter the physiochemical characteristics of wine, it is not expected 

to influence the amount of wine consumed. No increase in the cost of wine to consumers is 

anticipated, no price increases associated with the use of yeast mannoproteins were observed 

in the European market following the introduction of the additive there. 

 

No significant additional costs to Government agencies have been identified.  

 

7.3 Comparison of Options 
 

In assessing applications, FSANZ considers the impact of various options on all sectors of the 

community, including consumers, food industries and governments in Australia and New 

Zealand. For Application A605, there are no options other than variations to Standards 1.3.1, 

1.3.4 and 4.5.1. 

 

Amendments to Standards 1.3.1 and 4.5.1 are required to approve the use of yeast 

mannoproteins as a food additive to stabilise wine. In addition, an amendment to Standard 

1.3.4 is also required to recognise the OIV Codex or incorporate a specification for yeast 

mannoproteins, as none of the primary or secondary sources listed in clauses 2 and 3 of that 

Standard apply. Therefore, option 2 is preferred for the following reasons: 

 

• There are no public health and safety concerns associated with the proposed 

amendments (this benefit also applies to option 1). 

 

• Use of the additive is technologically justified as an alternative treatment to the 

currently permitted and used food additives and processes. 

 

• No issues were raised in submissions to the Draft Assessment Report identifying any 

risks associated with the proposed approval of yeast mannoproteins to stabilise wine. 

 

The conclusion of the impact analysis is that the benefits of permitting the use of yeast 

mannoproteins outweigh any associated costs. 

 

COMMUNICATION AND CONSULTATION STRATEGY 
 

8. Communication 
 

As this Application is considered routine and applications to permit food additives do not 

normally generate public interest, FSANZ has adopted a basic communication strategy, with a 

focus on informing the community that a change to the Code is being contemplated. 

 

FSANZ publishes the details of the Application and subsequent assessment reports on its 

website, notifies the community of the public consultation through newspaper advertisements, 

and issues media releases drawing attention to proposed Code amendments. Once the Code 

has been amended, FSANZ incorporates the changes in the website version of the Code and, 

through its email and telephone advice service, responds to industry enquiries. 
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9. Consultation 
 

FSANZ invited public submissions on the Initial Assessment Report. The public comment 

period commenced on 23 May 2007 and closed on 4 July 2007. Seven submissions were 

received; one opposed and six supported or tentatively supported the Application pending the 

outcome of the safety assessment.  

 

The Draft Assessment Report was advertised for public comment from 3 October 2007 to  

14 November 2007. Seven submissions were received, with all submitters supporting the 

proposed amendments. 

 

At Attachment 5 is a summary of the submissions received during the second round of public 

comment. The key issues raised at Initial Assessment were addressed in the Draft Assessment 

Report. Additional comments raised by submitters at Draft Assessment are discussed below.  

 

9.1 Issues raised in submissions 
 

9.1.1 Enforcement  

 

Two jurisdictions commented that as yeast mannoproteins are naturally present in wine as 

part of the winemaking process, analysis may not be able to differentiate between naturally 

occurring mannoproteins and added yeast mannoproteins. It was noted that this could create 

problems with enforcement unless it is stipulated in the Standard that the then proposed 

maximum level of 300 mg/kg applies to both added and naturally occurring yeast 

mannoproteins in wine. An alternative option that was suggested was to allow the addition of 

yeast mannoproteins in wine in accordance with good manufacturing practice (GMP).   

 

9.1.1.1 FSANZ Evaluation 

 

As discussed in the Draft Assessment Report, the limit in the Code will apply to the quantity 

of yeast mannoproteins present in the final product, therefore there is no need to distinguish 

between added mannoproteins and other mannoproteins from a compliance and enforcement 

perspective. 

 

The Applicant has advised that the yeast mannoproteins are proposed to be added to wine in a 

concentration range of 100-300 mg/L (the maximum proposed treatment level being 300 mg/L). 

Taking into account the level of mannoproteins that may be naturally present in wine as a result 

of yeast fermentation (125 mg/L) and that the maximum limit in the Code takes into account 

mannoproteins from all sources, FSANZ considers that it is appropriate to increase the maximum 

permitted level of yeast mannoproteins in Standard 1.3.1 from 300 mg/kg which was proposed at 

Draft Assessment to 400 mg/kg at Final Assessment.   

 

The permission of 400 mg/kg in the Code is for the maximum amount of yeast mannoproteins 

in wine, therefore the amount that can be added will depend on the amount that is naturally 

present in the wine. The level of 400 mg/kg also aligns with the Agreement between Australia 

and the European Community on Trade in Wine, and Protocol (1994) which allows the use of 

preparation of yeast cell wall up to a level of 400 mg/L for Australian and European produced 

wine. 
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9.1.2  Specification sources in Standard 1.3.4 

 

The Winemakers’ Federation of Australia suggested that as the sources of specifications in 

Standard 1.3.4 refer to specific editions, it may be appropriate to add the words ‘as amended’ 

after the edition year. This would then allow specification sources to remain relevant as they 

are updated. 

 

9.1.2.1  FSANZ Evaluation 

 

Neither the Code nor the FSANZ Act permits the referencing of ‘as amended’ or ‘from time 

to time’. Therefore, references to sources of specifications in Standard 1.3.4 can only refer to 

those editions that are current at the date when the Standard takes effect.    

 

9.2 World Trade Organization (WTO) 

 
As members of the World Trade Organization (WTO), Australia and New Zealand are 

obligated to notify WTO member nations where proposed mandatory regulatory measures are 

inconsistent with any existing or imminent international standards and the proposed measure 

may have a significant effect on trade. Application A605 requests a permission in the Code 

for the use of yeast mannoproteins to stabilise wine. The proposed regulatory measure is 

consistent with other international regulation including the OIV International Oenological 

Codex, European Community regulations and the Agreement between Australia and the 

European Community on Trade in Wine. Amending the Code to allow the use of yeast 

mannoproteins as a food additive to stabilise wine is considered unlikely to have a significant 

effect on trade between member nations. For these reasons it was determined that there was 

no need to notify this Application as a Sanitary and Phytosanitary (SPS) measure in 

accordance with the WTO Agreement on the Application of SPS Measures. 

 

CONCLUSION 
 

10. Conclusion and Decision 
 

FSANZ approves the draft variations to Standards 1.3.1, 1.3.4 and 4.5.1.  The draft variations 

are at Attachment 1. 

 

Decision  
 

FSANZ approves the draft variations to Standards 1.3.1, 1.3.4 and 4.5.1 to approve the use of 

yeast mannoproteins as a food additive for wine stability treatment at the maximum permitted 

level of 400 mg/kg and to recognise the Organisation Internationale de la Vigne et du Vin 

(OIV) International Oenological Codex (Edition 2006) as a specification source. 

 

10.1 Reasons for Decision  
 

FSANZ approves the draft variations to Standards 1.3.1, 1.3.4 and 4.5.1 for the following 

reasons. 

 

• A detailed safety assessment did not identify any public health and safety concerns. 
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• Use of the additive is technologically justified as an alternative treatment to the 

currently permitted and used additives and processes. 

 

• No issues were raised in submissions to the Draft Assessment Report identifying any 

risks associated with the proposed approval of yeast mannoproteins. 

 

• The impact analysis concluded that the benefits of permitting the use of yeast 

mannoproteins as a food additive outweigh any associated costs. 

 

• The proposed variations are consistent with the section 18 objectives of the FSANZ 

Act. 

 

11. Implementation and Review 
 

It is proposed that the draft variations come into effect on the date of gazettal.   

 

ATTACHMENTS 
 

1. Draft variations to the Australia New Zealand Food Standards Code 

2. Safety Assessment Report 

3. Food Technology Report 

4. Dietary Exposure Assessment Report 

5. Summary of Submissions 
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Attachment 1 
 

 

To commence: on gazettal  

 
[1] Standard 1.3.1 of the Australia New Zealand Food Standards Code is varied by 

inserting in Schedule 1, under item 14.2.2 Wine, sparkling wine and fortified wine – 

 
 - Yeast mannoproteins 400 mg/kg   

 

[2] Standard 1.3.4 of the Australia New Zealand Food Standards Code is varied by 

omitting paragraph 3(j), substituting – 

 

(j) The Japanese Standard for Food Additives 6
th

 Edition (1994); or 

(k) Organisation Internationale de la Vigne et du Vin (OIV) International 

Oenological Codex (Edition 2006). 

 

[3] Standard 4.5.1 of the Australia New Zealand Food Standards Code is varied by 

inserting in the Table to clause 3 – 

 
Yeast mannoproteins 
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Attachment 2 
 

Safety Assessment Report 
 

1. Introduction 
 

The purpose of this assessment is to determine the safety of a purified yeast (Saccharomyces 

cerevisiae) cell wall preparation consisting of low molecular weight mannoproteins as a food 

additive in wine. Mannoproteins are highly glycosylated proteins, often 50 to 95% 

carbohydrate by weight, where the polysaccharide portion is mainly composed of mannose. 

Mannoproteins inhibit the crystallisation of potassium bitartrate, a salt that is present in wine 

in a super-saturated concentration. Wine bitartrate stabilisation is often required since, 

although the presence of potassium bitartrate crystals is not a safety issue, it leads to 

consumer rejection. The two existing methods, cold stabilisation or metatartaric acid addition, 

are either costly and inefficient, or have a limited duration of effectiveness. 

 

It is known that macromolecules that are naturally released from yeast during the 

fermentation process are able to reduce tartrate crystallisation and that barrel-aging white 

wines on yeast lees for several months often provides sufficient tartrate stability to overcome 

the need for further stabilisation. The macromolecules responsible for inhibiting crystal 

formation have been shown to be glycosylated proteins of the yeast cell wall released by 

enzymatic degradation of the yeast cell wall (Llauberes et al, 1987; Lubbers et al, 1993; 

Dupin et al, 2000). Addition of a purified yeast cell wall preparation exploits the ability of 

these mannoproteins to act as protective colloids. While the exact mechanism of this process 

is unknown, protective colloids are thought to act by coating the site of crystallisation or 

aggregation and hindering access to nearby particles. 

 

The yeast mannoprotein preparation is added to the wine after fining, just before the final 

stage of filtration prior to bottling. The product is intended to be used in the range of 100 to 

300 mg/L and the Applicant is requesting permission for the use of Mannostab
TM

 at a 

maximum concentration of 300 mg/L. The correct dose is determined by preliminary testing 

of each wine, with the recommended dosage being the lowest concentration at which no 

crystallisation appears plus 50 mg/L. Addition of excess mannoprotein can reduce the 

stabilising effect. 

 

1.1 Chemistry of yeast cell walls 
 

In S. cerevisiae, the cell wall makes up 15 to 30% of the dry weight of the cell and consists of 

an inner layer of load-bearing polysaccharides, acting as a scaffold for a protective outer layer 

of mannoproteins (reviewed in Lipke and Ovalle, 1998; Klis et al, 2006). A fibrous β 1,3 

glucan-chitin complex is the major constituent of the inner wall. On the outer surface of the 

wall are mannoproteins, which are highly glycosylated polypeptides. Branched β 1,6 glucan 

links the components of the inner and outer walls (Table 1). These components are covalently 

linked to form macromolecular complexes, which are assembled to form the intact wall. Wall 

components are associated laterally by noncovalent interactions in the glucan-chitin layer and 

by covalent cross-links in the mannoprotein layer, including disulfide bonds between 

mannoproteins.  
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Table 1:  Macromolecules
1
 of the cell wall of S. cerevisiae (from Klis et al, 2006) 

 

Macromolecule  % of wall mass Mean Mr (DP
2
) (kDa) 

Mannoproteins
3
  30–50  Highly variable 

1,6-β-Glucan  5–10  24 (150) 

1,3-β-Glucan  30–45  240 (1500) 

Chitin  1.5–6  25 (120) 
1 
The cell wall components are presented in the order in which they are found in the cell wall from the outside to 

the inside.  
2 
DP, degree of polymerization (the number of monomer units in an average polymer chain). 

3
 The actual protein content is about 4–5%; the remaining mass is from protein-linked, mannose-containing 

carbohydrate side-chains. 

 

The external protein layer of the cell wall may at any time consist of at least 20 different 

glycoproteins and the composition of this protein layer may vary depending on growth 

conditions (Klis et al, 2006). Mannoproteins have different structures depending on their 

molecular weights and the degree and type of glycosylation. Their molecular weight ranges 

from 20 kDa to more than 450 kDa. 

 

Many mannoproteins carry N-linked glycans with a core structure of Man10–14GlcNAc2-

Asn. Outer chains present on many yeast N-glycans consist of 50 to 200 additional α-linked 

mannose units, with a long α-1,6-linked backbone decorated with short α-1,2- and α-1,3-

linked side chains. There are often several large N-glycans per glycopeptide, so that N-linked 

sugar can add 50 to 100 kDa to the size of the mannoproteins. Phosphorylation of the 

mannosyl side chains gives yeast its anionic surface charge.  

 

The mannoproteins can be liberated from the wall by β 1,3 glucanases or β 1,6 glucanases 

(Lipke and Ovalle, 1998). 

 

2. Production of yeast mannoproteins 
 

2.1  Extraction of yeast mannoproteins 
 

Treatment of yeast with the glucan 1,3-β-glucosidase enzyme hydrolyses the cell wall and 

allows the mannoproteins to be solubilised. This process is shown diagrammatically in 

Figure 1. The Applicant states that this enzymatic digestion mimics the natural yeast lysis 

during fermentation or digestion, during which mannoproteins are released and subsequently 

absorbed by humans. 

 

The S. cerevisiae cell walls, all media and devices used in the yeast mannoprotein production 

process are of food grade. The S. cerevisiae hydrolysis conditions are monitored through the 

enzymatic process. Each batch of yeast mannoproteins is sterilised by ultrafiltration and 

analysed to certify the levels of chemical and microbiological contaminants. The 

mannoprotein concentrate is commercialised in solid form. The product has a long lifespan, 

being stable for a minimum of two years if kept sealed in a dry location at 12
o
C. 
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Figure 1:  Process for the extraction of mannoproteins from S. cerevisiae. 

 

2.2 Chemical and physical properties of yeast mannoprotein product 
 

The yeast mannoprotein preparation produced by the Applicant is known as Mannostab
TM

. 

Mannostab™ is biologically derived and is not a single chemical. Mannoproteins have 

different structures, depending on their molecular weight and degree and type of 

glycosylation. The molecular weight range of the extracted mannoproteins is 30 - 40 kDa.  

 

Table 2:  Chemical and physical properties of yeast mannoproteins 

 
Colour White or beige 

Melting range Decomposes upon heating 

Odour Nil 

Oxidation stability Stable for two years in a sealed container < 12 °C 

Photolysis Stable 

Physical state Powder 

Solubility in organic 

solvents 

Insoluble in ethanol 

Solubility in water Soluble 

Thermal stability Decomposes on excessive heating.  Storage to be 4 – 12 °C 

 

2.3  Glucanase enzyme preparation 
 

Yeast mannoproteins are extracted from the cell walls of standard wine yeast (S. cerevisiae) 

by enzymatic treatment of the yeast cell walls with a glucan 1,3-β-glucosidase [3.2.1.58] 

sourced from the micro-organism Trichoderma harzianum. Glucan 1,3-β-glucosidase, also 

known as exo-1,3-β-glucanase, catalyses the successive hydrolysis of β-D-glucose units from 

the non-reducing ends of 1,3-β-D-glucans, releasing α-glucose. This enzyme is specified as a 

permitted food processing aid in the Table to clause 17 of Standard 1.3.3 – Processing Aids of 

the Code.  
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The glucan 1,3-β-glucosidase preparation used is known as Glucanex® 200 (Novozymes). 

Glucanex® is quality assured before sale, including the determination of heavy metal and 

microbiological contamination levels. 

 

3. Biochemical data 
 

3.1 Digestion of yeast mannoproteins 
 

The yeast mannoprotein preparation is primarily glycans comprised of α-linked mannose 

units. The preparation contains more than 60 g/100 g polysaccharides (as mannose), 

approximately 2-4 g/100g carbohydrate, 7-8 g/100g protein, 0.5 g/100g fat and low amounts 

of minerals and vitamins.  

 

Studies supplied by the Applicant indicate that the yeast mannoproteins are digested like other 

dietary proteins (Adrian et al, 1996; Moine-Ledoux, 2003). Yeast and yeast cell wall 

preparations can be used to supplement animal nutrition and have been shown to be an 

effective protein source and dietary supplement with no reported adverse effects (for example, 

Spark et al, 2005; Zhang et al, 2005; Merrill et al, 2007; Owens and McCracken, 2007). In the 

European Community, the Annex to Council Directive 82/471/EEC authorises the use of 

S. cerevisiae cultures or lysates as nutritional substances for all animal species with no 

restrictions on amounts. Yeast is also used as a nutritional supplement for humans, 

particularly popular with vegans, as it is regarded as an excellent source of protein and 

vitamins, especially the B-complex vitamins. 

 

4. Toxicological evaluation 
 

S. cerevisiae is considered to be non-toxic and non-pathogenic. The ability of the yeast 

species S. cerevisiae to ferment sugars has been exploited in baking and fermenting alcoholic 

beverages for thousands of years, although the direct role of yeast in these processes was not 

demonstrated until the mid-1800s by Louis Pasteur. Humans are exposed to yeasts and yeast 

cell walls through use in bakery products, brewed products and in food supplements and 

human medicines. Wine already contains yeast mannoproteins, released during fermentation 

(Llauberes et al, 1987; Dupin et al, 2000).  

 

Because of the long history of safe human and animal consumption of yeast, no direct 

toxicological studies have been reported.  

 

5. Specifications for yeast mannoproteins 
 

The main toxicological consideration of the yeast mannoprotein preparation is in relation to 

possible contaminants. The specifications to which the Mannostab
TM

 preparation conforms 

are shown in Table 3. 
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Table 3:  Selected specification limits for yeast mannoproteins (Mannostab
TM

) 

 

Parameter OIV specification 
Assay  > 600 g/kg as mannose 

Ash < 8 % 

Appearance White or beige powder; odourless. 

Solubility Soluble in water; insoluble in ethanol. 

Optical rotation [α]D
20

 = 80-150º (c = 0.01 g/mL; l= dm) 

Moisture content < 4 % 

Preparation of solution for trials Prepare a 10 g/L solution in water 

Heavy metals (other than lead) < 30 mg/kg 

Lead < 5 mg/kg 

Mercury < 0.15 mg/kg 

Arsenic < 1 mg/kg 

Cadmium < 0.5 mg/kg 

Total nitrogen 5 – 75 g/kg 

Total aerobic mesophile flora < 10,000/g 

Coliforms < 10 CFU/g 

Staphylococcus aureus None in a 1 g sample 

Salmonella None in a 25 g sample 

Escherichia coli None in a 25 g sample 

Lactic bacteria < 10
4
 CFU/g in a 25 g sample 

Mould < 50 CFU/g 

Yeasts < 10
2
 CFU/g 

 

6. Overall Conclusion 
 

From the safety assessment of yeast mannoproteins it has been concluded that: 

 

• there is a long history of human consumption of the yeast S. cerevisiae, primarily due to 

its use in baking and brewing; 

• yeast and yeast extracts are safely consumed as dietary and nutritional  supplements by 

humans and animals; 

• mannoproteins released from wine yeast during fermentation are naturally present in 

wine;  

• yeast mannoproteins are digested as normal dietary proteins; 

• the exo-1,3-β-glucanase preparation used to extract yeast mannoproteins is an approved 

food processing aid; and 

• product specifications indicate the yeast mannoprotein preparation does not contain 

chemical or microbiological contaminants above relevant limits. 
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Attachment 3 
 

Food Technology Report 
 

A605 – Yeast Mannoproteins as a Food Additive for Wine 
 

Summary 
 

Yeast mannoproteins extracted from Saccharomyces cerevisiae using enzyme extraction 

technologies exhibit a technological function in treated wine to either inhibit potassium 

bitartrate crystallisation or to protein stabilise wine (that is reduce the formation of haze). This 

function is as a food additive rather than a processing aid since the mannoproteins act as a 

stabiliser in the final wine. 

 

The yeast mannoproteins are extracted from the yeast using an approved enzyme,  

β-glucosidase exo-1,3, EC 3.2.1.58 (listed in the Table to clause 17 of Standard 1.3.3 – 

Processing Aids) which assists in solubilising the mannoproteins from the yeast cell wall 

material. 

 

The yeast mannoproteins have a specification listed in the Organisation Internationale de la 

Vigne et du Vin (OIV) (International Organisation of Vine and Wine) International 

Oenological Codex (OIV Codex). 

 

Introduction 

 
Application A605 from Laffort Services seeks permission to use mannoproteins extracted 

from yeast cell walls as a food additive in wine to inhibit the crystallisation of potassium 

bitartrate. 

 

What are yeast mannoproteins? 

 
Yeast mannoproteins are extracted from yeast (S. cerevisiae) cell walls, via enzymatic 

extraction using the enzyme β-glucosidase exo-1,3, EC 3.2.1.58 as listed in the Table to 

clause 17 of Standard 1.3.3 – Processing Aids of the Code. The accepted IUBMB name for 

this enzyme is glucan 1,3-β-glucosidase. The enzyme is called Glucanex by the enzyme 

company Novozymes, and it is sourced from the Trichoderma harzianum micro-organism, 

which is an approved source of the enzyme in the Code. 

 

The yeast S. cerevisiae cell walls are mainly composed of mannoproteins and β-1,3 glucans. 

The outer surface of the cell walls are mainly composed of mannoproteins, which are 

extensively glycosylated on the O and N groups. Mannoproteins are a number of mannose 

sugar units linked together by α-links, with a long α-1,6 linked backbone decorated with short 

α-1,2- and α-1,3 linked side chains (Lipke and Ovalle, 1998). 

 

Technological function in wine 

 
Wine, in particular red wine, naturally contains macromolecules, often called protective 

colloids that perform a stabilising effect on the wine by hindering tartrate crystals forming in 

the wine.  



 22 

Wine is naturally supersaturated with potassium bitartrate (abbreviated often as tartrate) 

which can crystallise out in the final bottled wine leading to a quality defect, though it is not 

considered a taste or safety concern. Wine industry practices are employed to address tartrate 

crystallisation in the aged wine. The most common strategy is cold stabilisation (which 

involves extended cold storage of the fermented wine to force the crystallisation of tartrate 

which is removed before the wine is bottled) or the use of metatartaric acid (INS 353) which 

is a permitted food additive for wine treatment, but it provides only relatively short term 

stability. 

 

Recently it was discovered that the protective colloids responsible for inhibiting tartrate 

crystallisation were obtained by enzymatic extraction of mannoproteins from yeast cell walls 

(Ribéreau-Gayon et al. 2000). This research formed the basis of this Application. 

 

It was found that the mannoproteins fraction extracted from yeast cell walls with an average 

molecular weight of approximately 40 kDa had an inhibiting effect on tartrate crystallisation 

in wine. Trials have indicated that levels of the extracted yeast mannoproteins between 150 

and 250 mg/L inhibit tartrate crystallisation, depending on the wine type. 

 

The mechanism for how the yeast mannoproteins prevent tartrate crystallisation has not been 

fully elucidated. It is believed that the mannoproteins adsorb onto the surface of the 

developing crystal or crystal nucleation site, so protecting it by providing a separation zone 

around the site and hindering access to other tartrate crystals limiting the growth of the 

crystals. 

 

A separate fraction of yeast mannoproteins recovered from the enzyme treatment of yeast cell 

walls with an average molecular weight of 31.8 kDa has been shown to provide protein 

stability to the treated wine. This means that less bentonite (an approved filtration material 

commonly used in the wine industry to adsorb haze forming protein from the wine) is needed 

to make the final wine protein stable so preventing haze forming in the aged wine. Research 

showed that treatment of wine with this yeast mannoprotein fraction (called MP32) at 250 

mg/L was shown in research to provide protein stabilisation (Ribéreau-Gayon et al. 2000). 

 

This Application seeks approval for yeast mannoproteins to treat wine to inhibit tartrate 

crystal formation. A slightly different yeast mannoproteins fraction also provides protein 

stabilisation when added to wine. Both these stabilisation uses are permitted to be used for 

wine treatment in the European Union (EU) and Organisation Internationale de la Vigne et du 

Vin (OIV) (International Organisation of Vine and Wine). 

 

Uses of both these forms of yeast mannoproteins would be consistent with use as food 

additives and not as processing aids since the mannoproteins are contained in the final wine 

and continue to perform technological functions in the final wine, acting as stabilisers. It is 

expected that the yeast mannoproteins would be added to the wine after fermentation has been 

completed, possibly before final filtration to stabilise the wines before they are bottled. 

 

Manufacture of yeast mannoproteins 
 

The enzyme (β-glucosidase exo-1,3, EC 3.2.1.58 being the trade name enzyme Glucanex 

from Novozymes) hydrolyses the yeast cell wall which then allows the mannoproteins to be 

solubilised.  
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The enzyme digestion is filtered to remove insoluble cell wall material and the mannoprotein 

preparation is concentrated to produce either a colourless, odourless powder or a yellow 

translucent colloidal solution. 

 

Specifications 

 
The yeast mannoproteins of this Application have a specification listed in the OIV Codex, 

being resolution OENO 26/2004. This specification does not contain a size limit on the 

molecular weight of the mannoprotein fraction, and states that the yeast mannoproteins can 

stabilise for tartrate and/or protein in wine. 

 

Conclusion 
 

Yeast mannoproteins extracted from S. cerevisiae using enzyme extraction have been found 

to have a technological function in treated wine to either inhibit potassium bitartrate 

crystallisation or to protein stabilise wine (that is reduce the formation of haze). The 

technological function is as a food additive rather than a processing aid since the 

mannoproteins act as stabilisers in the final wine. 
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Attachment 4 
 

Dietary Exposure Assessment Report 
 

A605 – Yeast Mannoproteins as a Food Additive in Wine 
 

1. Summary 
 

FSANZ is assessing a request to add yeast mannoproteins to wine as a food additive to inhibit 

the crystallisation of potassium bitartrate. Mannoproteins are found naturally in foods, 

primarily foods containing yeast. 

 

FSANZ reviewed some dietary exposure data provided by the Applicant. FSANZ also 

estimated dietary exposures for yeast mannoproteins for Australian and New Zealand 

populations aged 18 years and above. 

 

The Applicant estimated exposures to mannoproteins from food and beverages, based on 

French consumption data for adults assuming the French population were a high bread and 

wine consuming population, and therefore a high yeast and mannoprotein consuming one. 

Assuming added mannoproteins in wine and naturally occurring mannoproteins in other 

foods, mean dietary exposure would be 1.66 g mannoproteins per person per day. With added 

exposure from medical treatments, the mean exposure could be 1.72 g mannoproteins per 

person per day. 

 

Mean dietary exposures from food and beverages, from both naturally occurring and added 

sources as proposed in the Application, was estimated by FSANZ to be lower than that for the 

French population, around 0.42 g per person per day for the Australian population and 0.35 g 

per person per day for the New Zealand population. For high consumers of wine, estimated 

dietary exposures to mannoproteins from wine and foods were 0.74 g per day for Australian 

adults and 0.66 g per day for New Zealand adults.  

 

2. Background 
 

An Application was received by Food Standards Australia New Zealand (FSANZ) requesting 

permission to add yeast mannoproteins as a food additive to wine to inhibit the crystallisation 

of potassium bitartrate. Yeast mannoproteins are proposed to be added to wine in the range of 

100-300 mg/L. 

 

3. Evaluation of the dietary implications, as provided by the Applicant 
 

The Applicant identified three main routes of human exposure to the yeast S. cerevisiae: 

 

1. yeasts used in bakery, breakfast cereals, brewery and vinification; 

2. dietary supplements; and 

3. medicines. 

 

The exposure from supplements was identified by the Applicant as not being able to be 

estimated. The exposure from medicines can be up to 360 mg of Saccharomyces cerevisiae 

per day for 3 months of chronic treatment.  



 25 

Data from the Bakery Yeast Manufacturers Committee of the European Union indicated that 

yeast in bakery products is 2-5% (2-5 kg yeast/100 kg flour). 

 

The Applicant noted the naturally occurring levels of mannoproteins in foods as: 

 

• Beer – mean 192 mg/L (range 83-507 mg/L); 

• Wine – 125 mg/L; and 

• Bread/pastries – maximum 8.5 g/kg
6
. 

 

The Applicant provided estimates of dietary exposure based on the French population who 

were assumed to be high level consumers of bread and wine and therefore of yeast and 

mannoproteins. The mean consumption amounts for foods containing yeasts, provided from a 

French consumption survey, were included for adults and children. 

 

The Applicant provided 2 scenarios of dietary exposure based on the French consumption 

data, assuming mannoproteins were added to wine. Estimates were made for adults only 

based on the assumption that children do not consume wine. 

 

Scenario 1 was an estimate of dietary exposure to mannoproteins from: 

 

• foods (breads etc) at 1.6 g/person/day; 

• natural occurrence in beer and wine, 0.014 g/person per day and 0.005 g/person per day 

respectively; and 

• mannoproteins added to wine (at 300 mg/L), 0.033 g/person per day. 

 

The total estimated dietary exposures to mannoproteins were 1.66 g/person per day, with 2% 

of dietary exposure coming from added sources of mannoproteins. 

 

Scenario 2 was an estimate of dietary exposure to mannoproteins from food/beverages and 

medical treatment. The total exposure from food (Scenario 1) of 1.66 g mannoproteins per 

day was added to exposure from medical treatment (0.06 g mannoproteins/day) to get a total 

of 1.72 gmannoproteins per person per day. 

 

4. Estimated dietary exposure for Australians and New Zealanders 
 

In order to determine whether estimated exposures to mannoproteins would be in the same 

range for Australia and New Zealand as predicated by the Applicant, dietary exposures for 

adults aged 18 years and above (in order to capture alcohol consuming adults) were estimated. 

Two different assessments were conducted: the first estimating dietary exposure from all 

foods and beverages from natural and added sources of mannoproteins for the population, and 

the second for high consumers of wine. 

 

4.1 Estimated mean dietary exposure to mannoproteins from foods and wine 
 

Firstly, the amount of yeast consumed from bread and other yeast-containing products, such 

as breads and bread based dishes, doughnuts, pastries and crumbed products etc was 

estimated.  

                                                 
6
 If bread contains 5% yeast (50 g yeast per kg bread), then taking into account that 50% of the yeast is cell wall 

and that 34% of the cell wall is mannoprotein, the maximum mannoprotein content of bread is 8.5 g/kg bread. 



 26 

This was based on the 1995 Australian National Nutrition Survey (NNS) and the 1997 New 

Zealand NNS food consumption data and the recipes constructed for mixed foods (e.g. breads, 

crumbed fish etc.) in DIAMOND
7
. The dietary exposure estimate to mannoproteins from 

yeast in these products (see Table 1) was then based on information provided in the 

Application that 50% of the yeast cell is cell wall and 34% of the cell wall is released as 

mannoproteins: 

 

Amount of mannoproteins (g/day) = Amount of yeast (g/day) x 50% x 34% 

 

The dietary exposure estimate for mannoproteins from yeast extract spreads was based on the 

assumption that the spreads were 100% yeast and used the formula outlined above, deriving 

food consumption amounts for yeast spreads from the 1995 and 1997 NNSs (Table 2).  

 

The exposure to mannoproteins from beer and wine for the population (all respondents) aged 

18 years and above was estimated using the mannoprotein concentration supplied by the 

Applicant and mean consumption amounts for all adult respondents from the 1995 and 1997 

NNSs.  

 

The estimated mean dietary exposures to mannoproteins from all added and naturally 

occurring sources was around 0.42 g per person per day for Australian adults aged 18 years 

and above and around 0.35 g per person per day for New Zealanders aged 18 years and above 

(see Table 3). 

 

The estimated dietary exposures to mannoproteins from food and wine for Australia and New 

Zealand were lower than those estimated by the Applicant based on food consumption data from 

France. This can be explained by several factors. The Applicant assumed around 9 g yeast per 

person per day from breads and pastries (assuming 5% of breads and pastries are yeast). The 

consumption of yeast from breads and bread based dishes, doughnuts, pastries and crumbed 

products etc. was based on recipes in DIAMOND and was around 1 g per day for Australia and 

New Zealand. The consumption of yeast from yeast extract spreads was around 0.9 g per day for 

Australia and New Zealand. There was no yeast extract spread consumption included in the 

exposure estimates provided by the Applicant. The amount of wine consumption used by the 

Applicant was around double that for Australia and New Zealand.  

 

4.2 Estimated dietary exposure to mannoproteins for high wine consumers 
 

The 95
th

 percentile consumption of wine for respondents aged 18 years and above was 

combined with the maximum proposed concentration of mannoproteins in the wine of 

425 mg/L (300 mg/L added, natural level of 125 mg/L). The estimated dietary exposures to 

mannoproteins from wine (added and natural) are shown in Table 4. Estimated dietary 

exposures to mannoproteins from the high consumption (95
th

 percentile) of wine only were 

0.34 g per day for Australian adults and 0.32 g per day for New Zealand adults. 

 

If it was assumed that high wine consumers have average exposures to mannoproteins from 

all foods other than wine, the estimated dietary exposures to mannoproteins for high wine 

consumers were 0.74 g per day for Australian adults and 0.66 g per day for New Zealand 

adults.  

                                                 
7
 DIAMOND is FSANZ’s computer prog that is used to conduct dietary exposure assessments. 
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These estimated dietary exposures to mannoproteins for high consumers of wine were higher 

than the population estimates of mean dietary exposures to mannoproteins from all foods 

(0.42 g/day for Australia; 0.35 g/day for New Zealand).
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Table 1: Consumption of yeast and amount of mannoproteins consumed from bread and similar products for Australians and New 

Zealanders aged 18 years and above 

Country Number of 

respondents
#
 

Mean 

consumption yeast 

for all 

respondents
#
 

(g/day) 

Amount of 

mannoproteins 

(g/day)
 ^

 

Number of 

consumers
*
 

Mean 

consumption yeast 

for consumers
*
 

only (g/day) 

Amount of 

mannoproteins 

(g/day)
 ^

 

Australia 10,986 1.3 0.22 9,526 1.5 0.26 

New Zealand 4,449 0.9 0.15 3,965 1.0 0.17 

# A respondent is any person included in the NNS, irrespective of whether they consumed wine or not. 

* A consumer is a respondent from the NNS who consumes wine. 
^
 Calculated using the amount of yeast consumed and assuming 50% of the yeast is cell wall and 34% of the cell wall is released as mannoproteins (e.g. 1.3 g yeast x 0.5 x 

0.34 = 0.22 g mannoproteins per day). 

 

 

Table 2: Consumption of yeast and amount of mannoproteins consumed from yeast extract spreads for Australians and New Zealanders 

aged 18 years and above 

Country Number of 

respondents
#
 

Mean 

consumption yeast 

for all 

respondents
#
 

(g/day) 

Amount of 

mannoproteins 

(g/day)
^
 

Number of 

consumers
*
 

Mean 

consumption yeast 

for consumers
*
 

only (g/day) 

Amount of 

mannoproteins 

(g/day)
 ^

 

Australia 10,986 0.84 0.14 1,843 5.03 0.86 

New Zealand 4,449 0.94 0.16 733 5.69 0.97 

# A respondent is any person included in the NNS, irrespective of whether they consumed wine or not. 

* A consumer is a respondent from the NNS who consumes wine. 
^
 Calculated by amount of yeast consumed and assuming that yeast extract spreads are 100% yeast, 50% of the yeast is cell wall and 34% of the cell wall is released as 

mannoproteins (e.g. 0.84 g yeast x 0.5 x 0.34 = 0.14 g mannoproteins per day). 
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Table 3: Estimated mean dietary exposures to mannoproteins from all food sources for Australian and New Zealand adults aged 18 years and above 

Food Estimated respondent mean  dietary exposure to mannoproteins 

(g/day) 

 Australia New Zealand 

   

Bakery products 0.22 0.15 

Yeast extract spreads 0.14 0.16 

Beer 0.04 0.03 

Wine (naturally occurring plus added) 0.02 0.01 

   

Total 0.42 0.35 

 

Table 4: Estimated dietary exposure to mannoproteins from high consumption of wine for Australians and New Zealanders aged 18 years and above 

Country Number of consumers 

of wine 

Wine consumption  

(L/day) 

Concentration of 

mannoproteins 

(mg/L) 

Estimated exposure to 

mannoproteins from wine 

only 

(g/day) 

  Mean respondents
#
 95

th
 percentile 

consumers
* 

 Mean for 

respondents
#
 

95
th

 

percentile
*
 

Australia 1,555 0.05 0.8 425 0.02 0.34 

New Zealand 495 0.03 0.75 425 0.01 0.32 

Number of respondents 18 years and above = Australia 10,986; New Zealand 4,449. 

# A respondent is any person included in the NNS, irrespective of whether they consumed wine or not. 

* A consumer is a respondent from the NNS who consumes wine. 
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Attachment 5 
 

Summary of Submissions 
 

Round two – Draft Assessment 
 

At Draft Assessment public comment was sought on the following issues: 

 

• cost benefit impacts of the proposed variations to Standards 1.3.1, 1.3.4 or 4.5.1; 

• any public health and safety considerations; and 

• any other affected parties. 

 

Submissions were received from the Food Technology Association of Australia Inc., 

Queensland Health, the New Zealand Food Safety Authority, the Australian Food and 

Grocery Council (AFGC), the NSW Food Authority, the Department of Human Services 

Victoria and the Winemakers’ Federation of Australia.  Comments are summarised in the 

table below. 

 

Submitter Comments 
Food Technology Association of Australia Inc. Supports option 2, to amend Standards 1.3.1, 

1.3.4 and 4.5.1 to approve the use of yeast 

mannoproteins as a food additive to stabilise 

wine.  

Queensland Government Supports option 2, to amend Standards 1.3.1, 

1.3.4 and 4.5.1 to approve the use of yeast 

mannoproteins as a food additive to stabilise 

wine.   

Acknowledges that there is a long history of 

human consumption of the yeast 

Saccharomyces cerevisiae, primarily due to its 

use in baking and brewing. 

Notes that a detailed safety assessment did not 

identify any public health and safety concerns 

and the use of the additive is technologically 

justified as an alternative treatment to the 

currently permitted and used additives and 

processes. 

New Zealand Food Safety Authority Supports option 2 and agrees with the 

conclusion that there are no public health and 

safety concerns identified. 
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Submitter Comments 
Australian Food and Grocery Council Supports option 2, to amend Standards 1.3.1, 

1.3.4 and 4.5.1 to approve the use of yeast 

mannoproteins as a food additive to stabilise 

wine, and to recognise the Organisation 

Internationale de la Vigne et du Vin 

International Oenological Codex (Edition 2006) 

as a specification source. 

Notes that permitting the use of mannoproteins 

as a food additive in wine production will have 

significant benefits on the wine industry and the 

use is technologically justified.  Australian 

industry will benefit by enabling wine 

producers to make a more cost effective 

product, with greater opportunity to compete 

both domestically and internationally. 

Considers that permitting this application 

satisfies the Section 10 objectives of the 

FSANZ Act, ensuring public health and safety 

and promoting an efficient and internationally 

competitive food industry.  The permission will 

promote international consistency both with the 

regulatory requirements of other countries and 

the international organisation of vine and wine, 

the Organisation Internationale de la Vigne et 

du Vin. 

NSW Food Authority Supports FSANZ in proceeding with this 

Application to Final Assessment. 

Does not envisage any significant costs to the 

Authority arising from this Application.  

However, the Authority notes that yeast 

mannoproteins are naturally present in wines as 

a result of regular processing.  To assist with 

enforcement, the Authority suggests that 

FSANZ stipulates that the 300 mg/kg maximum 

limit for yeast mannoproteins in wine is the 

maximum limit, irrespective of source. 

Department of Human Services Victoria Observes from the Safety Assessment Report 

that yeast mannoproteins are naturally present 

in wine as part of the winemaking process and 

that analysis may not differentiate between 

naturally occurring and added yeast 

mannoproteins.  The Application could 

therefore result in an unenforceable standard. 

Suggests that there are two possible options as 

follows: 

1. Allow the addition of yeast mannoproteins in 

the production of wine in accordance with good 

manufacturing practices; or 

2. Create a total maximum limit which takes 

into consideration both added and naturally 

occurring yeast mannoproteins in wine. 
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Submitter Comments 
Winemakers’ Federation of Australia Supports the Application. 

Under the existing Bilateral Agreement on 

Wine between the Australian and European 

Commission (entered into force in 1994), the 

use of yeast cell extracts are legitimate for both 

product produced in Australia and exported, and 

for imported product into Australia.  This 

Application gives legal force to the status quo 

and to not approve this Application could mean 

Australia is in breach of an international treaty 

obligation 

Notes that yeast cell wall extracts are also 

permitted for use as a processing aid under 

Standard 4.5.1 of the Code. 

Supports the recommendation that FSANZ 

recognises the OIV International Oenological 

Codex (Edition 2006) as a specification source.  

The suggested amendment would meet the 

international norm for wine additives and 

processing aids and simplify the role of FSANZ 

in approving commonly used international 

additives and processing aids. 

As the sources of specifications in Standard 

1.3.4 refer to particular editions, questions 

whether the words ‘as amended’ could be added 

after the edition year.  This would then allow 

specification sources to remain relevant as they 

are updated. 

 


