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Survey of Chemical Migration from 

Food Contact Packaging Materials 

in Australian Food
Summary 

There has, and continues to be, some consumer concern over the migration of chemicals from food packaging into foods and the public health and safety risks associated with this migration. In response to these concerns, Food Standards Australia New Zealand (FSANZ) commissioned an analytical survey to determine the levels of a range of chemicals associated with potential migration from packaging materials into foods. 
A range of chemicals including phthalates, perfluorinated compounds (PCFs), epoxidised soybean oil (ESBO), semicarbazide, acrylonitrile and vinyl chloride were analysed in this survey. These chemicals were selected as they had previously been identified as potential chemicals of concern. A total of 65 foods and beverages packaged in glass, paper, plastic or cans were analysed, with samples selected for analysis based on packaging type. Samples were also selected with the intention of representing foods and beverages likely to be purchased by the general consumer from Australian supermarkets. 


Abbreviations 

	EFSA
	European Food Safety Authority 

	ESBO
	Epoxidised soybean oil 

	FAO
	Food and Agriculture Organization of the United Nations

	FSANZ
	Food Standards Australia New Zealand

	GC/MS
	Gas Chromatography Mass Spectrometry

	JECFA
	Joint FAO/WHO Expert Committee on Food Additives

	LC/MS/MS
	Liquid Chromatography Tandem Mass Spectrometry

	LOD
	Limit of Detection

	LOQ
	Limit of Quantification

	ML
	Maximum Level 

	mg/kg
	Milligrams per kilogram

	µg/kg
	Micrograms per kilogram

	ng/kg
	Nanograms per kilogram

	PFCs
	Perfluorinated compounds 

	SML
	Specific Migration Limit

	TDI
	Tolerable Daily Intake 

	WHO
	World Health Organization


Note: A glossary of terms can be found in Appendix 1
Introduction 

Packaging provides the vital functions of ensuring that foods are not contaminated, providing physical protection and extending the shelf life of foods. Packaging materials are becoming increasingly complex in their design and composition. As such, the safety of materials is being considered by regulators around the world. 
FSANZ is aware of a number of reports of chemicals in food contact packaging that may migrate into the food or liquid inside a package, with concerns being raised in relation to public health and safety. To assess whether there are any public health and safety risks, FSANZ undertook a survey of a range of chemicals associated with packaging materials. 

This survey was undertaken as part of the FSANZ surveillance program in 2010, with the intent to gather analytical data on a range of chemicals associated with food contact packaging materials. This study builds on the FSANZ survey of bisphenol A (BPA) in foods published in November 2010.
Background

Food packaging materials are regulated in the Australia New Zealand Food Standards Code (the Code) through Standard 1.4.3 – Articles and Materials in Contact with Food. This Standard deals with food contact materials in general terms, and does not specify individual packaging materials for food contact use or how they should be produced and used. However, with respect to plastic packaging products, the Standard refers to the Australian Standard for Plastic Materials for Food Contact Use, AS 2070-1999
.   This Standard provides a guide to industry about the production of plastic materials for food contact use.  AS 2070, in turn, refers to the regulations of the United States and the European Union. Additionally, Standard 1.4.1 – Contaminants and Natural Toxicants, includes a number of maximum levels (MLs) for chemicals associated with migration from packaging including vinyl chloride and acrylonitrile.
A range of chemicals have been identified as having potential to migrate from food packaging into foods. The chemicals or chemical classes included in this survey are: phthalates; perfluorinated compounds (PFCs); epoxidised soybean oil (ESBO); semicarbazide; acrylonitrile; and vinyl chloride. A full list of the chemicals analysed in this survey is provided in Appendix 2.
Epoxidised Soybean Oil 
ESBO is produced by epoxidation of soybean oil and is used in a range of plastics, often as a plasticiser in food packaging materials (Hammarling et al., 1998). Plasticisers provide flexibility and softness to plastics such as polyvinyl chloride (PVC) (Vinyl Council of Australia, 2010a). Vegetable oils, like soybean oil, are good plasticisers because of the high number of carbon-carbon double bonds, making them easy to manipulate into other useful products. ESBO is commonly added as a stabiliser and an alternative plasticiser in polyvinyl chloride (PVC), poly (vinylidene chloride) (PVDC) and polystyrene; which are all used for a range of food packaging applications (Castle et al., 1990; Hammarling et al., 1998; Nestmann et al., 2005). As a plasticiser, ESBO is also commonly used in PVC sealing closures (gaskets) of glass jars (Castle et al., 1990). These gaskets form an airtight seal to prevent microbiological contamination of foods (Pedersen et al., 2008). PVC, in the form of films and gaskets, can contain up to 30% ESBO (Hammarling et al., 1998). The use of ESBO as a plasticiser has increased in recent years, as ESBO has good compatibility with PVC, and low toxicity to humans (Bueno-Ferrer et al., 2010). ESBO may also be employed as a component of lacquers and therefore may be present in canned foods. 

A tolerable daily intake (TDI)
  for ESBO has been established by the European Food Safety Authority (EFSA). The TDI established for ESBO is 1 mg/kg body weight (EFSA, 2006). The European Union has also set a specific migration limit (SML) for ESBO of 60 mg per kg food for general foods and 30 mg per kg infant foods. 
Perfluorinated compounds (PFCs)

PFCs, also referred to as perfluoroalkylated substances (PFAs), are a complex family of synthetic organofluorine compounds, characterised by a carbon chain in which all hydrogen atoms have been replaced by fluorine atoms (KemI, 2006). These compounds can be grouped into three main categories: perfluoroalkyl acids (PFAA) and their salts; perfluorinated carboxylates (PFCAs); and perfluorinated sulfonates (PFASs) and fluorotelemer sulphonates (FTS) (Lloyd et al., 2009). The most widely studied of the individual PFCs are perfluorooctanesulfonate (PFOS), perfluorooctanoic acid (PFOA) and their derivatives (EFSA, 2008; Jogsten, 2009; UK FSA, 2009). 
Synthetic PFCs are widely used in a variety of industrial processes and consumer products. They have unique chemical properties that make materials oil, water and stain resistant (Green et al. 2007). PFCs are widely used in food contact materials, particularly as an additive in paper coatings to provide oil and moisture resistance to paper (EFSA 2008). 
The chemical structure of many of these compounds means that they are not easily degradable and can bioaccumulate in the environment (Clarke et al., 2010). Human health and environmental concerns regarding PFCs arose after the discovery that these compounds were being detected in the environment and in animal and human tissues, in patterns similar to other persistent organic pollutants (Ostertag et al., 2009; Clarke et al., 2010). Based on this, over the last decade there has been a reduction in the use of the two most common PCF compounds, PFOS and PFOA. 

The EFSA has established a TDI for PFOS and PFOA. The TDI established for PFOS is 0.15 ng/kg body weight per day and 1.5 μg/kg body weight per day for PFOA (EFSA, 2008). There are no SMLs for these PFCs in food, set in the EU; however the EU overall migration limit for food packaging materials of 60 mg per kg of food applies.  
Phthalates 
Phthalates refers to esters of phthalic acid, a group of chemicals used primarily as plasticisers. As plasticisers, phthalates are used in a wide variety of applications including: building and construction materials, medical devices, toys, cosmetics, and food packaging (Pedersen, 2010). 

In relation to food contact packaging, phthalates are used in cap-sealing resins and sealing gaskets of bottled food, PVC films and some plastic packaging (Fankhauser-Noti et al., 2005; Fankhauser-Noti and Grob, 2006; Pedersen et al., 2008). Phthalates added as plasticisers to polymers have a low molecular weight which means there is potential for migration from the packaging material to packaged food (Pedersen 2010). Some foods, especially high fat foods, have a greater potential to extract additives from the PVC products such as films (Bosnir et al., 2007; Pedersen and Jensen, 2010). Food may also be contaminated with phthalates through different kinds of environmental sources, or during processing (Wenzl, 2009). Over recent years, the food packaging industry has reduced its use of phthalates by using polymers such as polyethylene and polypropylene instead of PVC. 
The EFSA has established TDIs for some of the phthalate substances. For bis(2-Ethylhexyl) phthalate (DEHP), a TDI was established at 50 µg/kg body weight/day (EFSA 2005a). For diisononyl phthalate (DINP), a TDI of 0.15 mg/kg body weight/day was established (EFSA, 2005b), and for di-N-Butyl phthalate (DBP) a TDI of 0.1 mg/kg body weight/day was established (EFSA, 2005b). 

The European Union (EU) has also set SMLs for these phthalates in food. For both DEHP and DBP, the SML set is 3 mg per kg food (EFSA 2005a; EFSA 2005b). For DINP the SML in food was set at 9 mg per kg food (EFSA 2005b). 

Semicarbazide
Semicarbazide is a small molecule belonging to the hydrazine chemical family (EFSA, 2005c). Originally, semicarbazide was an analyte used as a marker to detect nitrofurazone in animal based food (de la Calle et al. 2005; EFSA, 2005c). Over the past decade, studies detected semicarbazide in vegetable-based foods which led to the discovery that semicarbazide is also formed in foods as a breakdown product, from the use of azodicarbonamide (ADC). 

ADC has a long history of use as an additive in thermoplastic foams (PVC and polyethylene), and is used as a blowing agent to make foamed plastic sealing gaskets for metal lids on glass jars (de la Calle et al., 2005; Ginn et al., 2006). Blowing agents are added to polymers during processing to form minute gas cells throughout the plastic. This improves the properties of the plastic seals and prevents leakage and microbiological contamination of the jar contents (Ginn et al., 2006). 

Several years ago, in response to findings of semicarbazide in foods, the EU prohibited the use of ADC in food contact materials (Stadler, 2004; EFSA, 2005c). In some countries ADC is still used as a flour treatment agent (Becalski, 2006). There are no international safety or migration limits established for semicarbazide. 
Acrylonitrile  

Acrylonitrile is used to make plastics and synthetic rubber (ASDTR, 1999). In the manufacture of polymeric materials, it is used as a starting material to produce synthetic fibres, resins, plastics, elastomers and rubbers (NICNAS, 2000). Acrylonitrile is also a precursor in the industrial manufacture of acrylamide and acrylic acid.
The major potential source of acrylonitrile exposure for consumers is indirect exposure via the use of materials, such as textiles and furnishings. There is also potential for exposure from foods packaged in containers using acrylonitrile, although the use of this material has diminished since the last FSANZ assessment in 1999.  

FSANZ first assessed acrylonitrile in food in 1980, and established a maximum level (ML) in food of 0.02 mg/kg, based on the analytical level of detection at the time. The ML sets a maximum level of a specified contaminant, to be present in a nominated food (expressed as mg contaminant/kg food). 
FSANZ re-assessed acrylonitrile in 1999 as part of Proposal P158 - Review of the maximum permitted concentrations of non-metals in food. As part of the P158, the risk assessment on acrylonitrile concluded that, although there is no evidence of adverse health effects resulting from low level exposure to acrylonitrile from food, exposure should be minimised and as such the MLs were retained at the level of detection (FSANZ, 1999).
The Codex Alimentarius Commission (Codex) set a guideline level for acrylonitrile in food in 1991 (Codex Alimentarius Commission, 1991). The level adopted by Codex is the same as the ML set in the Code of 0.02 mg/kg food. 

Vinyl Chloride 

Vinyl chloride is used to make PVC (ASTDR, 2006; Vinyl Council of Australia, 2010). 

After discovery of the toxicity of vinyl chloride in the 1970’s, use of the substance became closely controlled (Castle, 1996). As food could potentially become contaminated with vinyl chloride as a result of migration from PVC in contact with food, limits were set internationally on the amount of vinyl chloride used in PVC and potential level of migration into food. An Australian study conducted in 1975, which monitored vinyl chloride migration in a wide range of Australian food products, found minimal levels in selected foods. In 1976, a ML of 0.05 mg/kg food was established in the Australian Food Standards Code, based on the analytical limit of detection at the time (FSANZ, 1999). 
FSANZ re-assessed vinyl chloride in 1999 as part of P158. The review concluded that while there was no evidence of adverse health effects resulting from the low level of exposure to vinyl chloride via food, the potential carcinogenic effects indicate that exposure to this substance should be kept as low as possible. As a result, the ML was lowered to 0.01 mg/kg to align with lower analytical detection levels available at the time. This lower ML also aligned with international limits and recommendations from the Joint FAO/WHO Expert Committee on Food Additives (JECFA) that human exposure to vinyl chloride in food as a result of its migration from food-contact materials should be reduced to the lowest levels technologically attainable (FSANZ, 1999). 

Codex also set a guideline level for vinyl chloride in food and in food contact packaging material in 1991. The level in food adopted by Codex is the same as set in the Code (0.01 mg/kg food). 

Objectives of the survey 

The objectives of this survey were:

· To analyse levels of chemicals associated with potential migration from food contact packaging in foods in Australia.  
· To determine any potential health and safety risks associated with exposure to these chemicals.

Survey design and methodology

Sampling

A total of 183 samples were purchased from a variety of local retail outlets in the ACT and NSW and through online grocery stores in May 2010. Not all samples were analysed for all chemicals identified. Analysis of the different types of chemicals was based on the packaging type and the potential for the packaging type to contain a particular chemical. A full sample list for each chemical is provided in Appendix 3.
Samples were grouped by product composite samples made up from three different brands. Samples selected were targeted based on packaging. For most food types, leading brands were selected based on market leader information obtained from “Retail World’s Australian Grocery Guide 2008 – 18th edition” (Anon, 2008).  Where the leading brands were not able to be specified or if specified brands were not available, a product from the brand occupying the most shelf space was selected. Where possible, a store ‘own brand’ or ‘home brand’ option was also purchased as one of the primary purchases. The smallest packaging size of a product was purchased, as it was assumed to provide the greatest potential for the food to come into contact with the food contact packaging material (providing a worst case scenario).

Samples were transported under appropriate conditions (refrigerated and/or frozen transportation of perishables) to the laboratory. On arrival at the laboratory, all test samples were stored in their original packaging in a secure, temperature monitored freezer at -20ºC until analysis. All samples were homogenised prior to analysis and were prepared to a ‘table ready’ state, where appropriate, as per label instructions e.g. pre-prepared frozen meals were heated in the microwave. For canned tuna, and olives in a jar the liquid was drained, and the solid portion remaining was homogenised prior to analysis; the liquid portion was discarded.  
For most chemicals analysed, samples were composited from three primary purchases of different brands of the same food type. The exception to this was for infant foods, where each brand of the different types of infant food was analysed individually for each chemical. The nature of volatile organic chemicals (VOCs) such as acrylonitrile and vinyl chloride means that the chemical can be rapidly lost from the sample during the composite preparation. In order to ensure the integrity of the sample and minimise liberation of VOCs prior to analysis, all acrylonitrile and vinyl chloride samples were analysed individually, rather than as composite samples.

Analysis

FSANZ engaged AsureQuality Ltd to conduct the analysis. Table 1 summarises the methods of analysis used for each chemical and the Limit of Quantification (LOQ) range for each chemical. Full details of the LOQ for each analyte in each food matrix are provided in Appendix 2. LOQs varied according to the food matrix being analysed.

Limitations of survey design and results
The risk posed by chemical migrants into food depends on the concentration of the chemical in the food, the frequency of consumption of the food and the amount consumed. The objective for assessing the health significance of the results was to provide evidence relating to the potential risks to public health and safety, including an indicative exposure estimate using data currently available rather than provide a comprehensive risk assessment. There are a number of limitations and uncertainties associated with assessing the results of this survey.

Sampling and analysis

This survey analysed a range of foods packaged in various materials likely to contain a range of different chemicals. Samples selected represent a ‘snapshot’ of packaged foods available on the market at the time of the survey. Samples were not targeted based on specific types of packaging materials used. The sample size for each food group and chemical is small, therefore these results are not considered to be representative of the distribution of these chemicals in all foods. 

Consumption data

The food consumption data used were from the most recent available Australian dietary surveys, that is: the 2007 Australian National Children's Nutrition and Physical Activity Survey (2007 NCS) and the 1995 Australian National Nutrition Survey (1995 NNS). Ascertaining the health significance of analytical survey results based on food consumption data from these national surveys provides the best estimate of actual consumption of a food, and the resulting estimated dietary exposure to a chemical for the population. However, it should be noted that the NNS data have limitations, including:
· Data are derived from one or two 24 hour food recalls which are used as the basis for drawing conclusions on lifetime eating patterns, leading to conservative dietary exposure assessments.
· Due to the age of the dataset, 1995/2007 NNS data do not include information regarding food products that have been introduced to the market since the 1995/2007.
· Participants in 24 hour food recalls may over- or under-report food consumption, particularly for certain types of foods.

Exposure assessment
A number of uncertainties are associated with the indicative exposure assessments undertaken as part of this survey. For example, it is uncertain whether the available occurrence data are fully representative of the levels of food packaging chemicals in the Australia and New Zealand food supply.  
The analytical data is assumed to be of good quality. Analysis was performed using a validated method of analysis. However, most samples were reported to be below the limit of reporting, therefore a decision was necessary on how to deal with these samples. It was assumed that analytical values below the LOQ were equal to zero. 
The food consumption amounts reported are based on 24‑hour recalls. These types of data are expected to adequately reflect the short-term consumption but to underestimate the number of consumers on a long-term basis. 
Table 1: Summary of analytical methodologies  
	Chemical 
	Method 
	Reference 
	LOQ range



	ESBO
	GC-MS
	Pedersen et al., 2008
	2-20 mg/kg

	Perfluorinated compounds 
	LC-MS/MS
	US EPA method 537 (US EPA 2009).  


	1 – 10 µg/kg 

	Phthalates
	GC-MS‡
	European Commission Joint Research Centre Institute for Reference Materials and Measurements (Wenzyl, 2009)
	30 - 1000  µg/kg

	Semicarbazide
	Acid hydrolysis and LC-MS/MS‡
	EFSA, 2005
	0.5 µg/g

	Acrylonitrile
	LC-MS/MS‡
	Codex Alimentarius CAC/GL 6 Guideline levels for vinyl chloride monomer in food and packaging material.
	1 - 10 µg/kg 

	Vinyl chloride
	LC-MS/MS‡
	Codex Alimentarius CAC/GL 6 Guideline levels for acrylonitrile in food and packaging material.
	1 - 10 µg/kg 


Notes to table:
1. ‡ International Accreditation New Zealand (IANZ) Accredited method

Results

Table 2 provides a summary of the results for the chemicals analysed in this survey. Further detailed results for the individual chemicals are provided in Appendix 4. 
There were no detections of phthalates, PCFs, semicarbazide, acrylonitrile and vinyl chloride in any of the foods analysed in this survey. 

ESBO was detected in three foods packaged in glass jars, at concentrations ranging from 4.2 to 10 mg/kg. The highest concentration was found in olives in brine, followed by savoury pasta sauce and infant dinner. 
Table 2: Summary of analytical results

Table key: - = Not analysed, <LOQ= Not detected above the LOQ

	Food
	ESBO
	PFCs
	Phthalates
	SEM
	Acrylo-nitrile *
	Vinyl Chloride*


	Instant coffee, in glass jar with plastic lid 
	<LOQ
	-
	-
	--
	--
	--

	Honey, in glass jar with metal screw cap 
	<LOQ
	-
	-
	<LOQ
	-
	-

	Olive oil, glass bottle with metal lid 
	<LOQ
	-
	-
	<LOQ
	-
	-

	Black olives in glass jar metal screw cap lid
	10 mg/kg
	-
	-
	<LOQ
	-
	-

	Strawberry jam, glass jar with metal lid
	<LOQ
	-
	-
	<LOQ
	-
	-

	Savoury pasta sauce, glass jar with metal lid 
	4.8 mg/kg
	-
	-
	<LOQ
	-
	-

	White wine, glass bottle with screw cap
	<LOQ
	-
	-
	<LOQ
	-
	-

	Minced beef pre-packaging in plastic 
	<LOQ
	<LOQ
	<LOQ
	-
	-
	-

	Chicken breast, pre-packaged in plastic
	<LOQ
	<LOQ
	<LOQ
	-
	-
	-

	Baked beans in tomato sauce, canned
	-
	-
	-
	<LOQ
	-
	-

	Cordial, packaged in plastic
	-
	-
	<LOQ
	-
	<LOQ
	<LOQ

	Honey, packaged in glass jar with metal screw cap lid
	<LOQ
	-
	-
	<LOQ
	-
	-

	Liquid milk - full fat, long life, packaged in tetra pack
	-
	<LOQ
	-
	-
	-
	-

	Liquid milk – full fat, packaged in plastic bottle
	-
	-
	-
	-
	<LOQ
	<LOQ

	Blended vegetable oil, packaged in plastic bottle
	-
	<LOQ
	-
	-
	-
	-

	Popcorn, microwave-able


	-
	<LOQ
	-
	-
	-
	-

	Potato crisps
	-
	<LOQ
	-
	-
	-
	-

	Preserved strawberry jam, packaged in glass jar with metal lid
	<LOQ
	-
	-
	<LOQ
	-
	-

	Tomato sauce, packaged in plastic bottle
	-
	-
	<LOQ
	-
	<LOQ
	<LOQ

	Soft drink, packaged in plastic bottle
	-
	-
	<LOQ
	-
	-
	-

	Soy beverage - full fat, long life, packaged in tetra pack
	-
	<LOQ
	-
	-
	-
	-

	Tuna in oil, canned
	-
	<LOQ
	-
	-
	-
	-

	Still water, packaged in plastic bottle
	-
	-
	-
	-
	<LOQ
	<LOQ

	Bacon, pre-packaged in plastic
	-
	<LOQ
	<LOQ
	-
	-
	-

	Minced beef, pre-packaged in plastic
	<LOQ
	<LOQ
	<LOQ
	-
	<LOQ
	<LOQ

	Soft cheese – full fat, packaged in plastic
	-
	-
	<LOQ
	-
	-
	-

	Cheese – highly processed, individually packaged
	-
	-
	<LOQ
	-
	-
	-

	Chicken breast, pre-packaged in plastic


	<LOQ
	<LOQ
	<LOQ
	-
	-
	-

	Frozen fish portions, packaged in plastic
	-
	-
	<LOQ
	-
	-
	-

	Sliced ham – delicatessen style, pre-packaged
	-
	<LOQ
	-
	-
	<LOQ
	-

	Blended spread, packaged in plastic tub
	-
	<LOQ
	-
	-
	<LOQ
	-

	Potato chips ”Oven Bake” – frozen
	-
	-
	<LOQ
	-
	-
	-

	Frozen pizza
	-
	<LOQ
	-
	-
	<LOQ
	-

	Fruit yogurt, strawberry flavour – full fat, packaged in plastic tub
	-
	-
	-
	-
	<LOQ
	<LOQ

	Frozen pre-prepared meals, packaged in plastic
	-
	-
	-
	-
	<LOQ
	<LOQ

	Shelf-stable pre-prepared meal, packaged in plastic
	-
	-
	-
	-
	<LOQ
	<LOQ

	Still water, packaged in plastic bottle
	-
	-
	-
	-
	<LOQ
	<LOQ

	Peanut butter, packaged in plastic jar
	-
	-
	-
	-
	<LOQ
	<LOQ

	Orange juice – long life, packaged in plastic bottle
	-
	-
	-
	-
	<LOQ
	<LOQ

	Infant cereal mix, packaged in glass jar with metal screw cap lid
	<LOQ
	-
	-
	<LOQ
	-
	-

	Infant dessert - milk based, packaged in glass jar with metal screw cap lid
	<LOQ
	-
	-
	<LOQ
	-
	-

	Infant dessert - milk based, canned
	<LOQ
	-
	-
	-
	-
	-

	Infant dinner, packaged in glass jar with metal screw cap lid
	4.2 mg/kg∆
	-
	-
	<LOQ
	-
	-


* individual samples not composite were analysed

∆ = mean result based on <LOQ=LOQ
Health Significance of Survey Results

In this survey, three foods were found to contain levels of ESBO above the LOQ, ranging from 4.2 – 10 mg/kg. The levels found in this survey do not exceed SMLs set by the European Union. 
The amounts of these foods that need to be consumed by different age groups to reach the established TDI have been listed in tables 3 - 5. Further details on the methodology for calculating dietary exposure estimates are provided in Appendix 5.
In summary, based on the levels of ESBO found in this survey:

· Infants aged 3-12 months would need to consume approximately 1.5-2 kg of infant dinner (5-11 jars) per day to reach the TDI (Table 3a). 

· Infants aged 6-12 months would need to consume approximately 1 kg of olives, or 2 kg of pasta sauce per day to reach the TDI (Table 3b).

· Children aged 2-6 years would need to consume approximately 2 kg of olives or 4 kg of pasta sauce per day to reach the TDI. This constitutes 100 times the 90th percentile consumption amount for olives and 57 times the 90th percentile consumption amount for pasta sauce reported in national nutrition surveys (Table 4).

· Adults would have to consume more than 7 kg of olives (185 times the 90th percentile of consumption) or more than 15 kg of pasta sauce (128 times the 90th percentile of consumption) per day to reach the TDI (Table 5).

Based on these estimates, consumers would have to eat very large amounts of the foods in which ESBO was detected every day to create any health risks. The amounts eaten would need to be far in excess of the 90th percentile of consumption reported in national nutrition surveys for these foods. Such consumption patterns are highly unlikely. Consequently, the dietary exposure to ESBO from these foods is expected to be very low and does not pose a health and safety risk to consumers. .

Table 3: Estimated dietary exposure to ESBO for infants aged 3-12 months
(a)
Infant dinner

	Food
	Package 

Size (g)
	ESBO 

(mg/kg)
	kg food to reach TDI for different ages (months)1
	Jars2 to reach TDI for different ages (months)

	
	
	
	3
	6
	9
	12
	3
	6
	9
	12

	Infant dinner, packaged in glass jar with metal screw cap lid
	170-200
	4.2
	1.53
	1.9
	2.1
	2.3
	5
	9
	11
	11


(b)
Olives and pasta sauce
	Food
	Package 

Size (g)
	ESBO 

(mg/kg)
	kg food to reach TDI for different ages (months)1

	
	
	
	3
	6
	9
	12

	Black olives in glass jar metal screw cap lid
	300-700
	10
	n/a3
	0.8
	0.9
	1.0

	Savoury pasta sauce, glass jar with metal lid
	400-580
	4.8
	n/a3
	1.6
	1.9
	2.0


Notes to table:
1. Body weights for 3, 6, 9 and 12 month olds used in these calculations were 6.4, 7.9, 8.9 and 9.6 kg respectively (WHO, 2007). 

2. Number of jars for infant dinner was estimated using a package size of 200 g

3. Exclusive breastfeeding to around the age of six month is now recommended by a number of authorities (NHMRC 2003). It is considered unlikely that children younger than 6 months will be introduced to olives or pasta sauces, and highly unlikely that they will consume them on a daily basis. We have no consumption data for this age group.
Table 4: Estimated dietary exposure to ESBO for children aged 2-6 years 
	Food
	Package size (g)
	ESBO

(mg/kg)
	Amount of food typically consumed (kg)
	kg food to reach TDI

	
	
	
	
	

	
	
	
	Median
	90th centile
	

	Black olives in glass jar metal screw cap lid
	300-700
	10
	0.01
	0.02
	1.9

	Savoury pasta sauce, glass jar with metal lid
	400-580
	4.8
	0.02
	0.07
	4.0


Notes to table:
1.  The body weight for children aged 2-6 years used in these calculations was 19 kg.

Table 5: Estimated dietary exposure to ESBO for adults aged 18 years and over 
	Food
	Package size (g)
	ESBO (mg/kg)
	Amount of food typically consumed (kg)
	kg food to reach TDI

	
	
	
	
	

	
	
	
	Median
	90th centile
	

	Black olives in glass jar metal screw cap lid
	300-700
	10
	0.01
	0.04
	7.4

	Savoury pasta sauce, glass jar with metal lid
	400-580
	4.8
	0.02
	0.12
	15.4


Notes to table:
1. The body weight for adults (18 years and over) used in these calculations was 74 kg.

Risk Management Considerations 

The results from this survey confirm that Australian food contains very low or undetectable levels of the range of chemicals of concern associated with potential migration from food contact packaging materials tested in this survey. 
The levels of ESBO found in this survey are comparable or lower than levels found in a previous Australian survey (Choice, 2008; FSANZ, 2008). The levels are also consistent with or lower than those reported internationally for the same or similar foods (Rothenbacher and Schwack, 2007; Pedersen et al., 2008). Where levels of ESBO were detected, the amounts of food which would need to be consumed to reach internationally established safety levels are highly unlikely to occur following known consumption patterns and are unlikely to occur on a regular basis. FSANZ is liaising with the food and food packaging industry in relation to the migration of chemicals from packaging materials into foods to ensure that any levels of migration are safe. 
FSANZ and other domestic and international regulators continue to monitor the safety of chemicals used in food packaging applications. FSANZ will be collecting further analytical data of various chemicals in foods through the 24th Australian Total Diet Study (ATDS). The information gathered in this survey will feed into considerations of the current regulatory framework of food contact packaging materials in Australia and New Zealand.
Risk Communication 

FSANZ continues to update information on the FSANZ website (www.foodstandards.gov.au) including factsheets available on food contact packaging materials and chemical migration. 

Conclusion 

This survey of chemicals associated with potential migration from food contact packaging materials provides reassurance that concentrations of these substances in foods are generally very low or not detected and do not pose a health or safety risk to Australian consumers. This supports previous assessments undertaken by FSANZ.
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Appendix 1: Glossary of terms

Exposure – The amount of a chemical contaminant that is ingested by a consumer.
Limit of Detection (LOD) - The LOD is the lowest concentration of a chemical that can be qualitatively detected using a specified laboratory method and/or item of laboratory equipment (i.e. its presence can be detected but not quantified).

Limit of Quantification (LOQ) - The lowest concentration of a chemical that can be detected and quantified, with an acceptable degree of certainty, using a specified analytical method and/or item of laboratory equipment. 
Limit of Reporting (LOR) - The LOR is the lowest concentration of a chemical that can be detected and quantified, with an acceptable degree of certainty, using a specified laboratory method and/or item of laboratory equipment.
Maximum Level (ML)- the ML is the maximum level of a specified contaminant which is permitted to be present in a nominated food, expressed in milligrams of the contaminant per kilogram of the food (mg/kg).

Mean- Arithmetic mean.
Plasticiser - a substance that increases the flexibility and workability of a polymer when added to a polymer 

Specific Migration Limit (SML) - means the maximum permitted amount of a given substance released from a material or article into food or food simulants, expressed in milligrams per kilogram of the food (mg/kg).
Tolerable daily intake (TDI) – The TDI is the upper limit that is set for substances that do not accumulate in animals and humans (WHO 2001c).
Appendix 2: Analyte details and foods sampled

Table A2.1: Chemicals analysed in this survey 

	Substance
	Abbreviation



	CAS No.
	LOQ range 

	Semicarbazide 
	SEM
	563-41-7
	0.2 – 4.0 

	Epoxidised soybean oil  
	ESBO
	8013-07-8
	0.2 – 4.0 mg/kg

	Acrylonitrile
	n/a
	107-13-1
	1 - 10 µg/kg

	Vinyl chloride 
	n/a
	75-01-4
	1 - 10 µg/kg


Table A2.2: Perfluorinated compounds analysed in this survey

	Perfluorinated compound 


	Abbreviation 
	CAS No. 
	LOQ

µg/kg

	Perfluoroalkyl sulphonates
	
	
	

	Perfluorobutanesulfonic acid 
	PFBS
	375-73-5
	1

	Perfluorohexanesulfonic acid 
	PFHxS
	 355-46-4
	1

	Perfluorooctanesulfonic acid
	PFOS
	1763-23-1
	1

	Perfluorocarboxylates
	
	
	

	Perfluorooctanoic acid 
	PFOA
	335-67-1
	1

	Perfluorohexanoic acid
	PFHxA
	307-24-4
	1

	Perfluoroheptanoic acid
	PFHpA
	375-85-9
	1

	Perfluorononanoic acid
	PFNA
	375-95-1
	1

	N-ethyl perfluorooctanesulfonamidoacetic acid
	NEtFOSAA
	
	1

	N-methyl perfluorooctanesulfonamidoacetic acid
	NMeFOSAA
	
	1

	Perfluorobutanesulfonic acid 
	PFBS
	
	1

	Perfluorodecanesulfonic acid 
	PFDS 
	
	1

	Perfluorodecanesulfonate
	PFDS
	
	1

	Perfluorohexanesulfonic acid 
	PFHxS
	
	1

	Perfluorodecanoic acid
	PFDA
	83-89-6
	1

	Perfluoroundecanoic acid
	PFUnA
	2058-94-8
	1

	Perfluorododecanoic acid
	PFDoA
	
	1

	Perfluorotridecanoic acid
	PFTrDA
	
	1

	Perfluorotetradecanoic acid
	PFTeDA
	
	1

	Fluorotelemer sulphonates
	
	
	

	Perfluorooctane sulphonamide
	PFSOA
	754-91-6 
	1

	1H, 1H,2H, 2H- Perfluorohexane sulphonate
	4:2 FTS
	355-46-4
	1

	1H, 1H,2H, 2H- Perfluorooctane sulphonate
	6:2 FTS
	
	1

	1H, 1H,2H, 2H- Perfluorodecane sulphonate
	8:2 FTS
	
	1


Table A2.3: Phthalates analysed in this survey 

	Compound
	Abbreviation



	CAS No.
	LOQ range µg/kg

	Bis(2-Ethylhexyl) Phthalate 
	DEHP
	117-81-7
	0.2 – 4.0 

	Didecyl Phthalate 
	DDP
	84-77-5
	0.2 – 4.0 

	Diisononyl-Phthalate 
	DINP*
	28553-12-0
	0.2 – 4.0 

	Diisobutyl Phthalate 
	DIBP
	84-69-5
	0.2 – 4.0 

	Di-N-Butyl Phthalate 
	DBP*
	84-74-2
	0.2 – 4.0 

	Dipentyl Phthalate 
	DPP
	131-18-0
	0.2 – 4.0 


Appendix 3: Food and beverage sample list 
Table A3.1: Foods sampled for ESBO

	Product name of sample
	Package size 
	Prepared to table ready state
	Preparation Instructions

	White wine, packaged in glass bottle with screw cap lid
	750 mL
	No
	N/A

	Instant coffee, packaged in glass jar with plastic lid
	100-150 g
	Yes
	Make up as per instructions on packaging using boiled tap water, no milk to be added

	Olive oil, packaged in glass bottle with metal lid
	300-500 mL
	No
	-N/A

	Black olives - regular, packaged in glass jar with metal lid
	300-700 g
	Yes
	Drain liquid, only analyse solid portion

	Honey, packaged in glass jar with metal screw cap lid
	300-500 g
	No
	N/A

	Preserved strawberry jam, packaged in glass jar with metal lid
	250-600 g
	No
	N/A

	Savoury pasta sauce, packaged in glass jar with metal lid
	400-580 g
	No
	N/A

	Infant cereal mix, packaged in glass jar with metal screw cap lid
	110-170 g
	No
	N/A

	Infant dessert - milk based, packaged in glass jar with metal screw cap lid
	110 g
	No
	N/A

	Infant dinner, packaged in glass jar with metal screw cap lid
	170-200 g
	No
	N/A

	Minced beef, pre-packaged in plastic
	500-596 g 
	Yes
	Dry fry until thoroughly browned, do not scrape pan



	Chicken breast, pre-packaged in plastic

	564-1000 g
	Yes
	Grill and discard fat in grill tray


Table A3.2: Foods sampled for perfluorinated compounds

	Product name of sample
	Package size 
	Prepared to table ready state
	Preparation Instructions

	Liquid milk - full fat, long life, packaged in tetra pack
	1000 mL
	No
	N/A

	Liquid milk – full fat, packaged in plastic bottle
	1000-2000 mL
	No
	N/A

	Soy beverage - full fat, long life, packaged in tetra pack
	1000 mL
	No
	N/A

	Tuna in oil, canned
	85-425 g
	Yes
	Drain liquid, only analyse solid portion

	Blended vegetable oil, packaged in plastic bottle
	750-1000 mL
	No
	N/A

	Frozen fish portions, packaged in plastic
	425-1000 g
	Yes
	Bake as per instructions on packaging

	Potato chips ”Oven Bake” – frozen
	1000-1200 g
	Yes
	Bake in oven as per instructions on packaging

	Bacon, pre-packaged in plastic
	275-300 g
	Yes
	Remove rind and dry fry

	Minced beef, pre-packaged in plastic
	500-596 g
	Yes
	Dry fry until thoroughly browned, do not scrape pan



	Soft cheese – full fat, packaged in plastic
	100-125 g
	No
	N/A

	Cheese – highly processed, individually packaged
	250-500 g
	No
	N/A

	Chicken breast, pre-packaged in plastic

	564-1000 g
	Yes
	Grill and discard fat in grill tray


Table A3.3: Foods sampled for phthalates 

	Product name of sample
	Package size 
	Prepared to table ready state
	Preparation Instructions

	Cordial, packaged in plastic bottle
	1000-2000 mL
	Yes
	Make up as per instructions on packaging using tap water

	Soft drink, packaged in plastic bottle 
	1250-2000 mL
	No
	

	Tomato sauce, packaged in plastic bottle
	500 mL
	No
	N/A

	Minced beef, pre-packaged in plastic
	500-596 g
	Yes
	Dry fry until thoroughly browned, do not scrape pan



	Chicken breast, pre-packaged in plastic

	564-1000 g
	Yes
	Grill and discard fat in grill tray


Table A3.4: Foods sampled for semicarbazide

	Product name of sample
	Package size 
	Prepared to table ready state
	Preparation Instructions

	White wine, packaged in glass bottle with screw cap lid
	750 mL
	No
	N/A

	Red wine, packaged in glass bottle with screw cap lid
	750 mL
	No
	N/A

	Baked beans in tomato sauce, canned
	130-230 g
	Yes
	Warm up in microwave for 2 min (include sauce)

	Instant coffee, packaged in glass jar with plastic lid
	100-150 g
	Yes
	Make up as per instructions on packaging using boiled tap water, no milk to be added

	Olive oil, packaged in glass bottle with metal lid
	375-500 mL
	No
	N/A

	Black olives - regular, packaged in glass jar with metal lid
	300-700 g
	Yes
	Drain liquid, only analyse solid portion

	Honey, packaged in glass jar with metal screw cap lid
	300-500 g
	No
	N/A

	Preserved strawberry jam, packaged in glass jar with metal lid
	250-600 g
	No
	N/A

	Savoury pasta sauce, packaged in glass jar with metal lid
	400-580 g
	No
	N/A


Table A3.5: Foods sampled for Acrylonitrile
	Product name of sample
	Package size 
	Prepared to table ready state
	Preparation Instructions

	Cordial, packaged in plastic bottle
	750-2000 mL
	Yes
	Make up as per instructions on packaging using tap water

	Orange juice, packaged in plastic bottle 
	2000-2400 mL
	No


	N/A



	Still water, packaged in plastic bottle 
	600-750 mL
	No 
	N/A

	Liquid milk – full fat, packaged in plastic bottle
	1000-2000 mL
	No
	N/A

	Blended vegetable oil, packaged in plastic bottle
	750-1000 mL
	No
	N/A

	Peanut butter, packaged in plastic jar
	375-550 mL
	No
	N/A

	Tomato sauce, packaged in plastic bottle
	500 mL
	No
	N/A

	Shelf-stable pre-prepared meal, packaged in plastic
	200-320 g
	Yes
	Prepare as per instructions on packaging

	Minced beef, pre-packaged in plastic
	500-596 g
	Yes
	Dry fry until thoroughly browned, do not scrape pan



	Sliced ham – delicatessen style, pre-packaged
	100-125 g 
	No
	N/A

	Blended spread, packaged in plastic tub
	500 g
	No
	N/A

	Fruit yogurt, strawberry flavour – full fat, packaged in plastic tub
	175-500 g
	No
	N/A

	Frozen pre-prepared meals, packaged in plastic
	400 g
	Yes
	Prepare as per instructions on packaging

	Frozen pizza
	500-630 g
	Yes
	Prepare as per instructions on packaging and cool


Table A3.5: Foods sampled for Vinyl chloride
	Product name of sample
	Package size 
	Prepared to table ready state
	Preparation Instructions

	Cordial, packaged in plastic bottle
	1000-2000 mL
	Yes
	Make up as per instructions on packaging using tap water

	Orange juice, packaged in plastic bottle 
	2000-2400 mL
	No


	N/A



	Still water, packaged in plastic bottle 
	600-750 mL
	No 
	N/A



	Soft drink, packaged in plastic bottle
	1250-2000 mL
	No
	N/A

	Liquid milk – full fat, packaged in plastic bottle
	1000-2000 mL
	No
	 N/A

	Blended vegetable oil, packaged in plastic bottle
	750-1000 mL
	No
	N/A



	Tomato sauce, packaged in plastic bottle
	500 mL
	No
	N/A



	Peanut butter, packaged in plastic jar
	375-550 mL
	No
	N/A



	Shelf-stable pre-prepared meal, packaged in plastic
	200-320 g
	Yes
	Prepare as per instructions on packaging

	Minced beef, pre-packaged in plastic
	1000 g
	Yes
	Dry fry until thoroughly browned, do not scrape pan



	Frozen pre-prepared meals, packaged in plastic
	400 g
	Yes
	Prepare as per instructions on packaging


Appendix 4: Analytical results for individual chemicals

Table A4. 1 ESBO analytical results 
	Food 


	Concentration

mg/kg

	Instant coffee, in glass jar with plastic lid 
	<0.2

	Honey, in glass jar with metal screw cap 
	<0.3

	Olive oil, glass jar with metal lid 
	<0.8

	Black olives in glass jar metal screw cap lid
	10

	Strawberry jam, glass jar with metal lid
	<0.5

	Savoury pasta sauce, glass jar with metal lid 
	4.8

	White wine, glass jar with screw cap
	<0.3

	Minced beef, pre-packaged  in plastic


	<2.0 

	Chicken breast, pre-packaged in plastic
	<0.3 

	Infant dinner, packaged in glass jar with metal screw cap lid
	4.2∆

	Infant cereal mix, packaged in glass jar with metal screw cap lid
	<0.3 

	Infant dessert - milk based, packaged in glass jar with metal screw
	<0.3 


Notes to table: 

1. Results are derived from composite samples unless specified

2. ∆ Mean result calculated on the basis that individual results less than the LOQ = LOQ
Table A4.2 Perfluorinated compounds 

	Individual PFC

concentration 

µg/kg
	Bacon, pre-packaged in plastic
	Minced beef, pre-packaged  in plastic
	Soft cheese - full fat, packaged in plastic
	Cheese - highly processed, individually packaged
	Chicken breast, pre-packaged in plastic
	Frozen fish portions, packaged in plastic
	Sliced ham - delicatessen style, pre-packaged in plastic
	Blended spread, packaged in plastic tub
	Liquid milk - full fat, packaged in plastic bottle

	NEtFOSAA
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	NMeFOSAA 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFBS 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFDA
	<3 
	<3 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFDoA 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFHpA 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFHxS 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFHxA 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFNA
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFOS 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFOA 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFTA
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFTrDA
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFUnA
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFDS
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	PFOSA
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	4:2 FTS
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	6:2 FTS
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	8:2 FTS
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 
	<1 

	Notes to table:
	

	1. Results are derived from composite samples

	2. ‘NR’ denotes a non-detect value 

	


Table A2.3 Perfluorinated compounds analytical results 
	Individual PFC

concentration 

µg/kg
	Liquid milk - full fat, long life (tetra pack)
	Blended vegetable oil (plastic bottle)
	Popcorn, microwave-able (paper)
	Potato crisps (foil/plastic bag)
	Soy beverage - full fat, long life (tetra pack)
	Tuna (canned)
	Potato chips "Oven Bake", frozen
	Frozen pizza

	NEtFOSAA


	<1
	<1
	<10 
	<1
	<1
	<1
	<1
	<1

	NMeFOSAA 
	<1
	<1
	<3 
	<1
	<1
	<1
	<1
	<1

	PFBS 
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	PFDA
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	PFDoA 
	<1
	<1
	<3 
	<1
	<1
	<1
	<1
	<1

	PFHpA 
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	PFHxS 
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	PFHxA 
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	PFNA
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	PFOS 
	<1
	<1
	<3 
	<1
	<1
	<1
	<1
	<1

	PFOA 
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	PFTA
	<1
	<1
	NR
	NR
	<1
	NR
	<1
	<1

	PFTrDA
	<1
	<1
	NR
	<1
	<1
	<1
	<1
	<1

	PFUnA
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	PFDS
	<1
	<1
	NR
	<1
	<1
	<1
	<1
	<1

	PFOSA
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	4:2 FTS
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	6:2 FTS
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	8:2 FTS
	<1
	<1
	<1
	<1
	<1
	<1
	<1
	<1

	Notes to table:
	


1. Results are derived from composite samples
2. ‘NR’ denotes a non-detect value

Table A4.4 Phthalates analytical results 
	Individual phthalate

concentration 

µg/kg
	Cordial, packaged in plastic
	Tomato sauce, packaged in plastic bottle
	Soft drink, packaged in plastic bottle
	Minced beef, pre-packaged  in plastic
	Chicken breast, pre-packaged in plastic

	DEHP

µg/kg
	<30
	<30
	<30
	<1000
	<1000

	DBP

µg/kg
	<30
	<30
	<30
	<100
	<100

	BBP

µg/kg
	<30
	<30
	<30
	<100
	<100

	DiNP

µg/kg
	<100
	<100
	<100
	<1000
	<1000

	DiDP

µg/kg
	<100
	<100
	<100
	<1000
	<1000


Notes to table: 

1. Results are derived from composite samples
Table A4.5 Semicarbazide analytical results 

	Food 


	Concentration

µg kg

	Baked beans, canned
	<0.5 

	Instant coffee, in glass jar with plastic lid 
	<0.5 

	Honey, in glass jar with metal screw cap 
	<0.5 

	Olive oil, glass bottle with metal lid 
	<0.5 

	Black olives in glass jar metal screw cap lid
	<0.5 

	Strawberry jam, glass jar with metal lid
	<0.5 

	Savoury pasta sauce, glass jar with metal lid 
	<0.5 

	White wine, glass bottle with screw cap
	<0.5 

	Infant dinner, packaged in glass jar with metal screw cap lid
	<0.5 

	Infant cereal mix, packaged in glass jar with metal screw cap lid
	<0.5 

	Infant dessert - milk based, packaged in glass jar with metal screw
	<0.5 


Notes to table: 

1. Results are derived from composite samples
Table A4.6 Acrylonitrile analytical results

	Food 
	Concentration

µg/kg

	Cordial, packaged in plastic


	<10 

	
	<10 

	
	<10 

	Orange juice - long life, packaged in plastic bottle


	<10 

	
	<10 

	
	<10 

	Blended vegetable oil, packaged in plastic bottle


	<20 

	
	<20 

	
	<20 

	Peanut butter, packaged in plastic jar


	<20 

	
	<20 

	
	<20 

	Tomato sauce, packaged in plastic bottle


	<20 

	
	<20 

	
	<20 

	Still water, packaged in plastic bottle


	<10 

	
	<10 

	
	<10 

	Shelf-stable pre-prepared meal, packaged in plastic


	<20 

	
	<20 

	
	<20 

	Minced beef, pre-packaged  in plastic


	<20 

	
	<20 

	
	<20 

	Sliced ham - delicatessen style, pre-packaged


	<20 

	
	<20 

	
	<20 

	Blended spread, packaged in plastic tub


	<20 

	
	<20 

	
	<20 

	Liquid milk - full fat, packaged in plastic bottle


	<10 

	
	<10 

	
	<10 

	Fruit yogurt, strawberry flavour - full fat, packaged in plastic tub


	<20 

	
	<20 

	
	<20 

	Frozen pre-prepared meals, packaged in plastic


	<20 

	
	<20 

	
	<20 

	Frozen pizza


	<20 

	
	<20 

	
	<20


Table A4.7 Vinyl chloride analytical results 
	Food 
	 Concentration

µg/kg

	Cordial, packaged in plastic bottle


	<1

	
	<1

	
	<1

	Orange juice - long life, packaged in plastic bottle


	<1

	
	<1

	
	<1

	Blended vegetable oil, packaged in plastic bottle


	<10

	
	<10

	
	<10

	Peanut butter, packaged in plastic jar


	<10

	
	<10

	
	<10

	Tomato sauce, packaged in plastic bottle


	<10

	
	<10

	
	<10

	Soft drink, packaged in plastic bottle
	<1

	
	<1 

	
	<1

	Still water, packaged in plastic bottle


	<1

	
	<1

	
	<1

	Shelf-stable pre-prepared meal, packaged in plastic


	<10

	
	<10

	
	<10

	Minced beef, pre-packaged  in plastic


	<10

	
	<10

	
	<10

	Liquid milk - full fat, packaged in plastic bottle


	<1

	
	<1

	
	<1

	Frozen pre-prepared meals, packaged in plastic


	<10

	
	<10

	
	<10


Appendix 5: Data on consumption of certain foods containing ESBO by Australian populations

Estimated consumption of specified foods was derived for Australian population groups aged: 

· 2-6 years; and

· 18 years and above. 

The food consumption data used were from the most recent available Australian dietary surveys, that is:

· The 2007 Australian National Children’s Nutrition and Physical Activity Survey (also known as ‘Kids Eat Kids Play’) (2007 NCS), a survey of 4,487 children aged 2-16 years, for two non-consecutive 24-hour recalls.

· 1995 Australian National Nutrition Survey (1995 NNS), a survey of 13,858 individuals aged 2 years and over, for one 24-hour recall. 

Consumption data were derived using the FSANZ custom built dietary modelling program ‘DIAMOND’ and include the specified food where it was reported as consumed in the survey.  As the dietary survey data generally do not specify the type of packaging, all consumption was included, specifically:

· Estimated consumption of savoury pasta sauce, glass jar with metal lid, includes all commercial savoury sauces and gravies (except dry mixes) irrespective of the packaging type
· Estimated consumption of black olives in glass jar with metal screw cap lid, includes all olives (green and black) where consumed as olives alone or where they are used in a recipe, irrespective of the packaging type.
For consumers of the specified foods, the median and the 90th percentile estimated consumption for each population group are set out in Table A5.1. 

References

WHO (2007) The WHO Child Growth Standards.   http://www.who.int/childgrowth/standards/WFA_boys_0_5_percentiles.pdf. Accessed on 15 March 2011.

Table A5.1:  Median and 90th percentile estimated food consumption (consumers only) for Australian population groups

	
	
	
	
	
	
	Food intake (g/day)
	Food intake

(g/kg bw/day)

	Age group
	Food 
	No. of consumers*
	No. of respondents#
	Consumers (%)
	Average weight
	median
	P90
	median
	P90 

	2-6 years

(2007 NCS)
	Black olives in glass jar metal screw cap lid
	64
	1463
	4
	19
	7.2
	20.0
	0.40
	1.40

	2-6 years

(2007 NCS)
	Savoury pasta sauce, glass jar with metal lid
	1032
	1463
	71
	19
	16.3
	69.0
	0.89
	3.59

	18 years & above

(1995 NNS)
	Black olives in glass jar metal screw cap lid
	329
	10986
	3
	74
	11.3
	40.8
	0.15
	0.58

	18 years & above

(1995 NNS)
	Savoury pasta sauce, glass jar with metal lid
	4402
	10986
	40
	74
	20.8
	120.5
	0.27
	1.51


Notes to table:

1. * Consumers includes only the respondents who have consumed the specified canned foods; in the case of the 2007 NCS this includes consumption on one or both days of the survey

2. # Respondents includes all members of the survey population whether or not they consumed the specified foods. 

Note: Consumption amounts for children (2007 NCS) are derived using the average of 2x24-hour recalls, whereas the consumption amount for adults (1995 NNS) is derived from a single day 24-hour recall. The effect of two days of consumption data for an infrequently consumed food is to reduce the median and high consumption estimates so that they are a better approximation of longer term consumption.

Key findings from this survey:





There were no detections of phthalates, semicarbazide, perfluorinated compounds, acrylonitrile or vinyl chloride in any of the foods analysed. 





There were detections of epoxidised soy bean oil (ESBO) in a small proportion of the samples. These levels are below international migration limits, including those set by the European Union. 





Dietary exposure to ESBO from these foods is estimated to be very low, and does not pose a human health and safety risk to consumers. 





Overall, the results from this survey provide reassurance that dietary exposure to chemicals which may migrate from food packaging is very low. Exposure at the estimated dietary exposure levels does not pose a human health and safety risk. This supports previous assessments undertaken by FSANZ. 








� �HYPERLINK "http://www.saiglobal.com/PDFTemp/Previews/OSH/As/as2000/2000/2070.pdf"�http://www.saiglobal.com/PDFTemp/Previews/OSH/As/as2000/2000/2070.pdf�


� A TDI is an estimate of the amount of a contaminant or natural toxicant, expressed on a body weight basis that can be ingested daily over a lifetime without appreciable risk.
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