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DISCLAIMER 
 
This report or document (“ the Report” ) is given by the Institute of Environmental Science and 
Research Limited (“ESR”) solely for the benefit of the New Zealand Food Safety Authority 
(“NZFSA”), Public Health Services Providers and other Third Party Beneficiaries as defined 
in the Contract between ESR and the NZFSA, and is strictly subject to the conditions laid out 
in that Contract. 
 
Neither ESR nor any of its employees makes any warranty, express or implied, or assumes 
any legal liability or responsibility for use of the Report or its contents by any other person or 
organisation. 
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PREFACE 
 
Consumers expect their food to be safe; they will not usually accept risk associated with 
eating, despite their acceptance of considerably greater life risks (e.g. crossing the road).  
Recent research at ESR has shown that the risks of dying as a result of eating are amongst the 
lowest risks that New Zealanders face.  Despite this the NZFSA are keen to minimise the 
already low food risks by determining and ranking them in order to focus on priority areas.  
This is the best way to effectively use funds and to have a positive effect on food safety. 
 
This year the NZFSA-ESR Food Safety Programme looked at food-associated health risks, 
including risk profiles on Salmonella in poultry, STEC (strains of a common gut bacteria [E. 
coli] that produce harmful toxins that might cause disease in consumers) in salamis, and 
Listeria monocytogenes in ice cream.  This work suggested that STEC and Listeria in salamis 
and ice cream respectively present low health risks to the consumer. The study on Salmonella 
in poultry found that contamination was apparently at higher levels in retail samples than 
would be predicted from studies in meat from processing premises. This will be studied 
further next year with a view to explaining this discrepancy.  The process of looking at the 
risks associated with chemicals (e.g. pesticide residues) in food began.  This is important 
because it is the first time that we have tackled these issues in New Zealand through risk 
profiling.  Our first risk profile was aflatoxin in maize.  Aflatoxin is a carcinogen produced by 
specific moulds that can grow on cereals, pulses and nuts; it is important that levels are low in 
food because of the potential cancer risk to consumers.  The work showed that while 
aflatoxin was present on maize used in the NZ food industry, it is degraded or removed by 
simple processes such as wet milling (it is water soluble and is washed off) – indeed 90% can 
be lost.  Based on the levels remaining New Zealand consumer’s exposure is very low 
resulting in a very low cancer risk.  
 
As part of the process of assuring food safety, it is important to carry out surveillance studies 
to determine the levels of potentially harmful substances in food.  Results from surveillance 
studies can be used to assess the exposure of consumers to harmful substances.  Standards are 
set for some contaminants and policing against these standards is one means of assuring safe 
food.   
 
This year we began the development of the New Zealand Total Diet Survey (NZTDS).  This 
is a regular (approximately every 4-6 years) flagship study for which New Zealand is 
internationally renowned.  It involves collecting food, preparing it in the way that you would 
at home, and measuring specific, predetermined, residues in the food as you would eat it.  The 
enormous sample collection part of the project (we will buy about seven tonnes of food) will 
begin in July 2003. 
 
There is great consumer concern about genetically modified food (GMF) in New Zealand.  
For this reason the New Zealand government adopted legislation to require labelling of foods 
containing GMFs in our country.  As part of the process of policing the legislation we have 
sampled food and measured specific GMF components.  This involved setting up a new 
laboratory at ESR in Christchurch – this was the first accredited laboratory for this work in 
the Southern Hemisphere.  We looked at 117 foods (chosen because they contain soy or corn 
– both major GM crops overseas) and found 18 positives, of which seven were corn chips 
from the same manufacturer.  Only one tofu (soy protein) sample was above the 1% legal 
limit that requires labelling, the others were all traces (and therefore comply with the 
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legislation). Two of the products containing trace amounts of GM material were labelled GM-
free. 
 
Following last year’s issues with chloropropanols in soy sauces  - chloropropanols are 
carcinogens produced by accelerated soy sauce manufacturing (i.e. not natural fermentation 
processes) - we set up a study to look at other products that might contain soy sauce (e.g. 
marinades) and therefore might be contaminated with chloropropanols.  We found of 61 
marinades analysed only one was above the regulatory limit.   
 
Microbial contaminants of food are the most common cause of acute foodborne illness 
throughout the world.  New Zealand is no exception, indeed we have a greater reported 
incidence of some of these diseases (e.g. campylobacteriosis) than other similar countries.  
For this reason we have continued our work on Campylobacter transmission routes.  We 
looked at lamb’s fry and found that strains of Campylobacter in the liver were often the same 
as those occurring in cases of human disease, and this could be one possible route of 
transmission. In addition, we studied microbial contamination of pât�  to evaluate whether 
industry are managing the safety and quality of their products effectively.  Of 60 batches 
tested, 28 batches (47%) exceeded microbiological reference criteria for Aerobic Plate Count 
(APC) and/or Bacillus species, because the shelf life had been set wrongly – only one of the 
batches was contaminated with pathogenic bacteria (Listeria monocytogenes).  If the shelf life 
had been shorter bacterial growth during storage would not have resulted in exceedance of 
limits.  NZFSA are discussing the findings with the pât� ��� � � � � 	 
 ����
�
Our work will continue next year with studies on; Campylobacter, Salmonella and STEC in 
meats to determine the most important foodborne sources of these important pathogenic 
bacteria, glyphosate (a herbicide, e.g. Round-up) in potatoes, acrylamide (a chemical 
produced in carbohydrate-rich foods cooked at high temperatures) in fried foods, ethylene 
oxide (a preservative that might cause cancer at high doses) in spices, and bisphenol-A (a 
plasticiser that mimics the female hormone) in canned food. A multi-residue pesticide survey 
will be initiated during 2003/2004 and is planned to be an ongoing programme. This survey 
will bring together extensive planning by NZFSA and ESR staff and will address concerns 
raised by consumer groups regarding the monitoring of the domestic food supply for pesticide 
residues.  In addition, we will continue our risk profiling and ranking work in order to 
determine areas of priority for the future. 

 
Professor Ian Shaw 

Food Safety Programme Manager 
Institute of Environmental Science & Research 

Christchurch 
 

July 2003 
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1 INTRODUCTION 
 
The primary purpose of the Food Safety Programme is to provide the New Zealand Food 
Safety Authority (NZFSA) with information (experimental, surveillance and derived from the 
scientific literature and expertise of ESR’s Food Safety Programme members) to allow them 
to identify and monitor food safety hazards, and determine, manage and communicate (to key 
stakeholders) risks. In addition, working towards collaboration with Food Standards Australia 
New Zealand (FSANZ) as part of NZ/Australia bilateral agreements in food safety, is an 
important facet of the Programme. The Programme is designed to be flexible to enable the 
NZFSA to call upon ESR Food Group’s capability when this is needed, for their goal to 
ensure safe food for the New Zealand population. 
 
The Programme is divided into five Science Service Descriptions: 
·  Risk Analysis and Ranking 
·  Risk-based Chemical Surveillance 
·  Risk-based Microbiological Surveillance 
·  Current Awareness and Emerging Issues 
·  Core Competency 
 
The 2002/2003 Food Safety Programme was based on Service Descriptions as a means of 
consolidating like work to introduce organisational tidiness.  But, more importantly, it 
facilitated risk assessment and ranking as a driver for surveillance and communication to risk 
managers and consumers. The current Food Safety Programme evolves further this risk-
driven model by making risk assessment and ranking the central driver of the Programme 
(Figure 1). 
 

Figure 1 Conceptual framework for  the ESR Food Safety Programme 
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Information will flow into the risk service description and will be assessed.  The need to 
conduct experiments or retrieve data from the scientific literature will depend upon whether 
there are sufficient data to allow a risk assessment to be made. 
 
The risk assessment so generated will allow NZFSA risk managers to make appropriate 
changes (by communicating to the consumer; informing standards; legislating) to minimise 
risk and so decrease foodborne illness. 
 
The current report summarises activities carried out under the five Science Service 
Descriptions during the year July 2002 to June 2003. 
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2 RISK ANALYSIS AND RANKING 
 
The New Zealand Food Safety Authority utilises a “ regulatory model”  that adopts a risk-
based approach to food control. This means, in general, that effort and resources are applied 
to issues that constitute the greatest risk. However, market access, consumer perceptions and 
other issues can also have an influence on science needs. The purpose of the Risk Analysis 
and Ranking Science Service is to provide scientific information that supports this risk-based 
approach, and also to direct the other scientific food safety activity of ESR so that it too is 
based on risk assessment. 
 
A key issue facing risk managers is how to rank and prioritise food safety issues, for the 
allocation of resources. Ranking food safety issues is a strictly scientific process, to be based 
on defined criteria, and some of the activity in this Science Service seeks to define and 
provide data for such criteria. Prioritisation is a further risk management process that will 
incorporate broader considerations that reach beyond the scientific ambit of this Science 
Service. 
 
This Science Service contributes to the risk assessment and management of food safety issues 
by providing: 
 
� � Risk Profiles of food/hazard combinations to provide current status and context to risk 

managers for decision making; 
� � Identification of new data and information needed for future risk profiles and effective 

risk management of food safety issues; 
� � Development of research activity to provide that data and information, either within 

this Service or others. 
 
The development of the risk-based approach to the decision making for ESR’s scientific 
activity is proceeding well. The Risk Profiles are the building blocks of such an approach, as 
these are finalised a coherent picture of the food safety issues facing New Zealanders is being 
created. These Profiles also identify areas of work that are needed to fill data gaps and these 
work areas are being addressed in the other ESR Science Services.  In this way, a systematic 
risk profiling process will underpin the significant expansion of microbiological risk 
assessment in the 2003/2004 contract. 
 
The components of this Science Service during 2002/2003 were: 
 
·  Risk Profiles for Microbiological Hazards 
·  Chemical Risk Profiling 
·  Risk Ranking 
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2.1 Risk Profiles for  Microbiological Hazards 
 
The purpose of a risk profile is to provide a systematic collection of contextual information 
relevant to a food/hazard combination, such as Campylobacter in chicken, so that risk 
managers can make decisions and, if necessary, take further action.  A risk profile can be 
regarded as a decision point between the identification of a real or perceived food safety issue 
and a variety of actions, including the commissioning of a quantitative risk assessment, or 
immediate risk management activity. 
 

During 2001/2002 six Risk Profiles were completed.  A further three Risk Profiles were 
completed during 2002/2003, with drafts of three more delivered to the NZFSA for comment.  
The additional completed Risk Profiles were: 
  
Lake RJ, Hudson JA, Cressey PJ. (2002) Risk profile: Salmonella in poultry (whole and 
pieces). ESR Client Report FW0212. Christchurch: ESR.. 
 
Lake RJ, Hudson JA, Cressey PJ. (2002) Risk profile: Shiga-like toxin producing Escherichia 
coli in uncooked comminuted fermented meat products.  ESR Client Report FW0257. 
Christchurch: ESR.. 
 
Lake RJ, Hudson JA, Cressey PJ. (2002) Risk profile: Listeria monocytogenes in ice cream. 
ESR Client Report FW0282. Christchurch: ESR. 
 
Risk Profiles at the draft stage concern: 
 
Mycobacterium bovis in red meat 
Bacillus cereus in rice 
Yersinia enterocolitica in pork 
 
During 2002/2003 several more Profiles were commenced.  These concerned: 
 
Listeria monocytogenes in soft cheese 
Listeria monocytogenes in semi-hard cheese 
Listeria monocytogenes in ready-to-eat salads 
Shiga-like toxin producing Escherichia coli in leafy green vegetables 
Campylobacter jejuni/coli in offal 
 
In November 2002, ESR presented the Risk Profiling process, and approaches to risk ranking 
to a meeting of the NZFSA Consumer Forum.  ESR made a further presentation on the same 
topic at the NZFSA Annual Conference, “Building and Maintaining Confidence in New 
Zealand Food”, in Auckland in March 2003. 
 
Completed Risk Profiles are available on the New Zealand Food Safety Authority website at 
http://www.nzfsa.govt.nz/science-technology/risk-profiles/index.htm. 
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2.2 Chemical Risk Profiling 
 
The format and process for microbiological risk profiling has been refined over the last three 
years. During 2001/2002 a discussion document was prepared which explored the 
applicability of the approach used for microbiological hazards in the food supply to the 
profiling of risks associated with chemical hazards. 
 
During the 2002/2003 year the risk profiling approach was piloted on a chemical food safety 
issue. The initial topic chosen for chemical risk profiling was ‘aflatoxins in maize and maize 
products’ . This food/hazard combination was selected based on the following rationale: 
 
·  Aflatoxins, classified as human carcinogens, are considered to be of public health 

concern due to the risk they pose for primary liver cancer. 
·  Internationally, maize is a crop that is commonly contaminated with aflatoxins and is 

considered to be a significant source of aflatoxin exposure. A significant proportion of 
maize consumed in New Zealand is imported. 

·  Maize is consumed at levels similar to or greater than foods for which there are 
current aflatoxin risk management systems in place (peanuts and pistachios) in New 
Zealand. There is a potential disparity in the application of aflatoxin risk management 
activities between maize and nut products. 

·  The level of aflatoxin contamination in maize products consumed in New Zealand is 
not well defined. 

 
The risk profile found that, while aflatoxin contamination of maize was common in many 
countries, including countries from whom New Zealand imports maize and maize products, 
most forms of food processing significantly decrease the level of aflatoxins in maize. For 
example, wet milling of maize to produce starch results in a greater than 99% reduction in 
aflatoxin levels, while dry milling to produce grits, cornmeal, cornflour and other products 
reduces contamination levels by at least 90%. In New Zealand maize is always consumed in a 
processed form, unlike peanuts and pistachio nuts, which may be consumed as whole nuts. 
 
Semi-quantitative estimates of cancer risk associated with the exposure of New Zealanders to 
aflatoxins from maize indicated an extremely low level of risk. 
 
Cressey PJ. (2003) Risk profile: Aflatoxins in maize and maize and maize products. ESR 
Client Report FW0324. Christchurch: ESR. 
 
2.3 Risk Ranking 
 
For regulators to make the best use of food safety resources, they need to assess and compare 
the risks posed by various contaminant/food combinations and prioritise opportunities for 
reducing risks through targeted food safety initiatives. 
 
Risk-based decision-making should meet two conditions:  
 
·  Decisions should be based on the best available scientific knowledge; and, 
·  Citizens with a relevant interest in the situation should have some say in the decision. 
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The “best”  decision has been described as one that is both scientifically competent and 
democratically accepted. 
 
The NZFSA intends to conduct a risk ranking exercise during 2003-2004, concerning risks 
from microbiological hazards in food.  The ranking exercise will be consultative, to enable 
stakeholders to have a voice in the ranking process and final decisions.  The data to support 
the rankings will largely be derived from the Risk Profiles written by ESR.   
 
As a prelude to the ranking exercise, ESR prepared an overview of theoretical models and 
practical examples of risk rankings conducted overseas.  The steps involved can be set out as 
shown in Figure 2. 
 

Figure 2: Five-step r isk ranking process 

Step A: 
Define and categor ise the r isks to 

be ranked 
 

Step B: 
Identify the r isk attr ibutes that 

should be considered 
 

Step C: 
Descr ibe the r isks in terms of the 
attr ibutes in r isk summary sheets 

 
Step D: 

Select par ticipants and per form 
the r isk rankings 

 
Step E: 

Descr ibe the issues identified and 
the resulting rankings 

 
Most consultative risk ranking exercises conducted overseas have involved environmental 
risks and have been wide ranging.  No similar exercises have been conducted in New 
Zealand, although a Ministry for the Environment comparative risk assessment scoping study 
was published in 1996. 
 
Key decisions to be made in developing a risk ranking process were identified as: 
·  Scope (risk ranking/risk management) 
·  Risk categories to be considered 
·  Risk attributes/criteria for ranking 
·  Participants and format 
 
Cressey PC, Lake RJ. (2003)  Ranking food safety risks: A discussion document. ESR Client 
Report FW0334.  Christchurch: ESR. 
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3 RISK-BASED CHEMICAL SURVEILLANCE 
 
Recent international food chemical safety issues such as dioxins in Belgian foods, illness 
from Coca-Cola in Europe, Genetically Modified Foods (GMFs), and chloropropanols in soy-
based foods have seen food safety become a very high priority concern. This has been 
reflected by the establishment of a European Food Safety Authority, as well as the New 
Zealand Food Safety Authority (NZFSA) in July 2002. 
 
Food chemical safety issues can represent a risk to both public health and trade, both of which 
are key responsibilities of the NZFSA. 
 
Chemical components of food can be a risk to public health in two ways – due to the presence 
of too much (toxicity) or due to presence of too little (inadequate nutrition). Food-associated 
chemical hazards (agricultural compound residues, dioxins, heavy metals like lead and 
mercury, natural toxins, certain vitamins and minerals) can represent both acute (single 
meal/day) and chronic (long term/monthly/yearly) risks to public health. 
 
The ESR/NZFSA risk-based chemical surveillance Science Service aims to provide up-to-
date information on the concentration of chemical contaminants and nutrients in our food 
supply, associated dietary intakes and assessments of potential risk.  
 
The food chemical surveillance undertaken by ESR for the NZFSA should continue to 
confirm that New Zealand foods are generally very safe. However, in some instances it may 
identify potential issues that may subsequently lead to targeted follow up compliance 
monitoring, possible food recalls, amended food regulations, encouragement to industry to 
adopt safer food manufacturing processes, and/or appropriate advice to consumers, amongst 
other risk management/communication options.  
 
An on-going commitment to risk-based chemical surveillance is important as it also enables 
chemical food safety trends to be identified, and the success of short and long term risk 
management/communication strategies to be assessed. Risk-based food chemical surveillance 
ultimately aims to improve food safety in New Zealand. 
 
Projects included in this Science Service in 2002/2003 were: 
 
·  2003-2004 New Zealand Total Diet Survey 
·  Pesticide Residue/Veterinary Medicine Monitoring  
·  WHO Global Environment Monitoring System/ Food  
·  Genetically Modified Food – Detection and Survey  
·  Analytical Development 
·  Chloropropanols in Soy-based Marinades 
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3.1 2003/2004 New Zealand Total Diet Survey (NZTDS) 
 
The NZTDS is a large and complex study, and this current survey is the sixth in the last thirty 
years. All previous surveys were undertaken by the New Zealand Ministry of Health (MoH). 
The recently established NZFSA is responsible for the sixth NZTDS. 
 
The primary focus of the NZTDS is to assess dietary exposure to chemical residues, 
contaminant elements and selected nutrients, from 121 representative foods, across the 
average diet of different age-sex groups within the New Zealand population.  Sampling of 
foods will occur during 2003 and 2004. Sampling covers one whole year and is broken up 
into quarterly activities. 
 
A distinguishing characteristic of Total Diet Studies (TDSs), including the NZTDS, is that 
foods are analysed on an ‘as consumed’  basis (i.e. banana, peeled; meat, cooked). The 
NZTDS thus provides an assessment of any potential risk to the consumer at the point of 
consumption of the food, contrasting with commodity-based surveillance or monitoring, 
which analyses foods as they are available for sale or ‘as produced’  (i.e. bananas, whole with 
skin; meat, raw). 
 
The two main approaches to the aggregation of food samples in Total Diet Studies are the 
individual foods approach, in which all foods are kept separate for analysis, and the food 
composite approach, in which foods are blended to form food group composites, such as 
‘Grain foods’ . The individual representative foods approach is to be used in the 2003/04 
NZTDS. This allows greater flexibility with regard to assessing the dietary exposures of 
different age-sex groups within the population and tracing back issues to key foods. 
 
The NZTDS contributes to New Zealand’s international commitments and obligations, such 
as the World Health Organization Global Environmental Monitoring System Food 
programme (WHO GEMS/Food), the Codex Alimentarius Commission, the FAO/WHO Joint 
Expert Committee on Food Additives (JECFA), and the FAO/WHO Joint Meeting on 
Pesticide Residues (JMPR). The NZTDS also provides valuable information that can 
contribute to the review of Maximum Permissible Concentration (MPCs) in food with Food 
Standards Australia New Zealand (FSANZ) and the setting of food standards by the NZFSA. 
 
The NZTDS is of international standing, and is recommended by WHO as a template for 
developing countries initiating their first TDSs. 
 
The key effort in 2002/2003 for the NZTDS has been in planning and consultation. NZFSA 
have applied a strict project management approach and key deliverables that reflect this are: 

1. Stakeholder consultation for this NZTDS has been much more extensive and made a very 
positive contribution to the project planning. 
·  NZTDS food list; 115 foods in 1997/98 NZTDS increased to 121 foods, including 

new infant foods group (prepared by NZFSA contractor; Sandy Brinsdon);  
·  A document detailing the background to the NZTDS, as well as core and add-ons 

components possible for the 2003/2004 NZTDS, was prepared by ESR and distributed 
to stakeholders by NZFSA. This resulted in very useful feedback regarding different 
stakeholder priorities and trade-offs between different add-ons; 
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·  An NZTDS stakeholder meeting organised by NZFSA was held in February 2003, at 
which a presentation was made by ESR, and valuable discussions held. This 
significantly improved stakeholder appreciation of key aspects of the NZTDS (limits 
of detection, the inherent trade off between number of foods, number of analytical 
samples, number of different analytes and budget); 

·  NZTDS goals were established and distributed to stakeholders – the NZTDS is not a 
compliance or monitoring programme, foods are analysed after being prepared as for 
normal consumption, and the primary focus is on dietary exposures; 

·  The analyte list and budget were finalised by NZFSA, all with stakeholder buy in  
2. Tenders for analytical providers for the 2003/2004 NZTDS were requested by ESR, 

replies assessed, and followed up (including site visits). Successful providers were 
chosen, with NZFSA approval.  

3. The basis for selecting analytical providers, as well as the list of pesticides involved in the 
respective screens in the 2003/2004 NZTDS were distributed to stakeholders by NZFSA. 

4. The analytical and sampling plans for the 2003/2004 NZTDS were prepared by ESR, and 
agreed with the NZFSA 

5. Sampling officers and the sample preparation laboratory have been organized by ESR 
6. A NZTDS system pre-test is planned for 30 June 2003; to test sampling, transport, sample 

preparation, documentation, analyses, quality control, etc.  
 
After review of the pretest, the NZTDS is to start sampling proper on 28 July 2003. 
 
 
3.2 Pesticide Residue/ Veter inary Medicine Monitor ing  
 
Increasingly consumers want independent surveillance to determine whether the foods they 
are eating contain residues of agricultural compounds, and if so, how much. To effectively 
enforce food standards and to protect and improve the health of New Zealanders, 
governmental regulatory agencies also need reliable information on which to base current and 
future decisions. Effort in 2002/03 in this project involved strategic planning, to lay effective 
groundwork for a survey to commence in 2003/04.  
 
A working group, made up of key NZFSA and ESR personnel, was established and 
background documentation considered. It was agreed that the framework for future work be 
renamed “Residue and Contaminant Survey” . Criteria for weighting and ranking different 
foods/analytes were discussed and the framework for a 2003/04 survey established. A risk-
based system of prioritising foods to be tested for pesticide and veterinary medicine residues 
was agreed, with the intent that a rolling 5-10 year monitoring programme be established for 
New Zealand. 
 
The principal focus of the proposed survey is as a surveillance tool for the current situation, 
not as a compliance monitoring exercise. Nonetheless, results will be compared with New 
Zealand and Codex Maximum Residue Levels (MRLs), which are set to reflect 
toxicologically acceptable residues expected if Good Agricultural Practice (GAP) is followed. 
If non-complying results are indicated, then targeted follow-up statutory compliance sampling 
would be one of the options considered. As such, being able to trace back to growers (or 
retailers) will be important. 
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3.3 WHO Global Environment Monitor ing System/ Food 
 
The joint UNEP/FAO/WHO Food Contamination Monitoring and Assessment Programme, 
commonly known as GEMS/Food, was initiated in 1976 and is a major component of the 
Global Environmental Monitoring System (GEMS). Now administered by WHO, the GEMS 
umbrella also encompasses health-related monitoring of air, water, and human tissues and 
fluids. The main objectives of the GEMS/Food programme are: 
 
·  To collect data on levels of certain chemicals in individual foods and in total diet samples 

and to evaluate these data, review trends and produce and disseminate summaries, thus 
encouraging appropriate food control and resource management measures. 

·  To obtain estimates of the intake via food of specific chemicals, with a view to combining 
these data with those from other sources and thus enabling the total intake of the 
contaminant to be estimated. 

·  To provide technical co-operation with the governments of countries wishing to initiate 
and strengthen food contaminant monitoring programmes. 

·  To provide the joint FAO/WHO Codex Alimentarius Commission with information on the 
level of contaminants in food to support and accelerate its work on international standards 
for contaminants in foods. 

 
Participating organisations in approximately 70 countries have submitted information under 
the GEMS/Food programme since 1978, on estimated daily intakes and levels in foods for a 
list of priority food contaminants. New Zealand became involved in the GEMS/Food 
programme in 1978 when the, then, Food and Nutrition Branch, New Zealand Department of 
Health was appointed a designated Collaborating Centre for Food Contaminant Monitoring. 
New Zealand, through the efforts of staff at ESR and the New Zealand Food Safety Authority 
are now a leader in initiatives related to the GEMS/Food programme. 
 
During the 2002-2003 year the New Zealand Collaborating Centre was involved in 
consolidating initiatives begun in previous years. WHO has recently upgraded their database 
for holding food contaminant and exposure data submitted by national institutions and has 
made this information accessible through the Internet (see http://sight.who.int/). This process 
has involved a number of data translation processes. The New Zealand Collaborating Centre 
completed a major audit to confirm the accuracy of New Zealand data, which are now 
available to the world. This involved several cycles of review and correction. 
 
The New Zealand Collaborating Centre continues to contribute monitoring data to 
GEMS/Food on a regular basis. Data contributed this year mainly relates to import 
surveillance of peanuts (aflatoxins) and soy sauce (chloropropanols), a monitoring survey of 
raisins and sultana (lead), and residue monitoring data on kiwifruit, provided by Zespri 
International. 
 
An annual report for the 2002-2003 year and a proposed work plan for the 2003-2004 have 
been drafted for submission to the WHO Regional Office for the Western Pacific in Manila. 
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3.4 Genetically Modified Food – Detection and Survey 
 
Capability: 
 
This project is designed to establish methods for the detection of genetically modified (GM) 
foods, as well as to gather information relevant to the development of further capability.   
 
Recognition of ESR’s expertise in the detection of genetically modified foods was achieved 
in October 2002, by the issuing a Certificate of Accreditation to the ESR laboratory by IANZ 
(International Accreditation New Zealand), following an on-site assessment visit.  This 
accreditation is for the general screening for genetically modified foods by qualitative PCR 
detection of the Cauliflower Mosaic Virus 35S promoter and the nopaline synthase 3’ -
terminator (nos) sequences.  These elements are common to many of the GM food that have 
been commercialised to date. ESR is the first laboratory in Australasia to have received IANZ 
or equivalent accreditation for GM food testing.   
 
Ongoing method development has concentrated on validating tests for specific transformation 
events that can be used, if required, to confirm general screening results.   
 
ESR continues to be involved in the Central Science Laboratory (UK) Scheme for Proficiency 
Testing, GeMMA (Genetically Modified Material Analysis Scheme).  Under this scheme 
participants receive controlled samples and after analysis submit their results for assessment.  
Participation in this scheme enables ESR to monitor its level of proficiency in qualitative 
detection of GM material.  During the July 2002 to June 2003 period ESR has participated in 
four rounds of testing with satisfactory results.   
 
Surveillance: 
 
ESR provides analyses for GM elements in foods to assist the NZFSA in ensuring compliance 
with the FSANZ labelling standard for genetically modified foods.   
 
A monitoring programme for compliance with the FSANZ labelling standard was begun in 
May 2002 and included: 
·  Audit of documentation at food industry premises and some sampling by NZFSA, and 
·  Sampling and analysis of foods by ESR. 
 
During the period July 2002 to June 2003 NZFSA provided 14 statutory samples for analysis.  
Twelve of these tested negative for GM material while two tested positive for the presence of 
GM soy (Roundup Ready).  The positive samples were a soy-based infant formula and a 
preserved bean curd product.  Positive samples were sent to the Genescan (now AgriQuality) 
laboratory in Melbourne for confirmation and quantitative analysis.  The Melbourne 
laboratory confirmed all the positive results.  The level in the soy-based infant formula was 
below the one percent limit specified in the FSANZ labelling standard.  
 
In addition ESR, under direction from NZFSA, purchased 103 products from local food retail 
outlets.  These were products known or likely to contain soy and/or maize as an ingredient, 
including corn chips, breads, bread flour and baking mixes, processed meats, infant formulae 
and ‘vegetarian meat’  products.  Sixteen samples (one vegetarian sausage, seven corn chips, 
five meat products and three soy-based infant formulae) were positive in the screening test for 
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the presence of GM material. All but one of these results were confirmed by Agriquality in 
Melbourne, but at levels of less than one percent. Confirmatory testing did not detect GM 
material in the sixteenth sample. GM material was not detected in the remaining 87 samples. 

 
The results of the full NZFSA study are available at http://www.nzfsa.govt.nz/labelling-
composition/publications/reports/assessment-of-compliance-1-5-2/index.htm. 
 
 Podivinsky E, Lake RJ. (2003) Methodology for the detection of genetically modified foods. 
ESR Client Report FW0310. Christchurch: ESR. 
 
Podivinsky E, Lake RJ. (2003) Methodology for the detection of genetically modified foods. 
ESR Client Report FW. Christchurch: ESR. 

 
3.5 Analytical Development 
 
The chemistry analytical development project enables ESR to provide the NZFSA with new 
validated methods needed to investigate emerging issues and carry out planned future 
projects.  It is important that analytical methods used to support regulatory decisions are able 
to provide results with an appropriate degree of robustness, as decisions based on these 
results can adversely affect individuals or companies and may have to be defended.  
Validation data must therefore be complete and sufficient to stand perusal by outside experts. 
 
During the 2002/2003 year, the main analytical methods investigated have been: 
 
Investigation of the capability of an immunoassay kit designed to detect cooked bovine 
mater ial as a test that could be used to check imported cooked foods for  the presence of 
bovine mater ial.  New Zealand regulates the importation of foods containing bovine 
material, because of the hazard posed by the BSE prion. Measures include the classification 
of countries according to their BSE risk status and requirement of certification of products of 
bovine origin by the competent authority in the exporting country. A test was needed to check 
foods for bovine-free status.  The validation study showed that the test kit was reliable in 
detecting 1% or more of bovine material cooked at 100ëC in the presence of other meats and 
that the other meat species did not interfere with this result or give false positives.  However, 
bovine material cooked under pressure at 120ëC, conditions similar to those that would be 
used for retorted canned meat products, could not be detected reliably.  It was noted that these 
kits have been tested successfully as a means of detecting whether meat and bone meal had 
been heated to a temperature of at least 133ëC, the temperature believed to be sufficient to 
inactivate the BSE prion.  It is thought that this greater stability of the target proteins in meat 
and bone meal may reflect greater heat stability under dried conditions. 
 
It was concluded that the bio kit could be useful as a back up to certification if there is a need 
to check meat products for the presence of beef as a meat component, for example in products 
like salami.  However, it may not detect beef that has been used as an ingredient in some 
products that have been subject to severe heating such as would occur with the retorting of 
canned low acid foods.  
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Validation of a method to detect 1,3-dichloropropanol (1,3-DCP) in soy sauce-based 
products. 1,3-DCP is formed in soy sauce products under certain conditions and is a 
potential carcinogen.  FSANZ has set a limit for 1,3-DCP in foods and a method based on gas 
chromatography with mass spectrometry detection (GC-MS) has been developed by the 
Central Science Laboratory at York in the UK.  A copy of this method has been obtained, 
validated for use at ESR and results have been checked by participation in the FAPAS 
international proficiency programme for this analyte. 
 
Validation of a method for  the determination of thujone in beverages. In the last year or 
so there have been questions raised overseas as to the level of thujone in “Absinthe”  style 
drinks that had been popularised by the movie “Moulin Rouge”.   ESR had received samples 
of the range of these products on sale in the New Zealand market and testing required full 
validation of a method based on gas chromatography with mass spectrometric detection (GC-
MS).  The results found are discussed in section 5.4.2 of this report. 
 
Love JL, Carey-Smith G. (2002) Chemical analytical methodology. Detection of bovine 
material in cooked foods. ESR Client Report FW0273. Christchurch: ESR. 
 
3.6 Chloropropanols in Soy-based Mar inades 
 
Traditional soy sauce and related products are produced from soy and sometimes wheat, by a 
mixture of fungal and bacterial fermentation. The breakdown of the proteins into their 
constituent amino acids is a time-consuming process. Some soy sauces and related products 
are now produced using, at least in part, acid hydrolysed vegetable protein (AHVP). AHVP is 
produced by direct action of hydrochloric acid on isolated vegetable protein. In some cases 
this process can lead to a reaction between residual fat components in the protein and the 
hydrochloric acid to produce a class of compounds known as chloropropanols. 
 
Two chloropropanols have been characterised in animal toxicity studies; 3-
monochloropropan-1,2-diol (3-MCPD), a nephrotoxic, non-genotoxic carcinogen, and 1,3-
dichloropropanol (1,3-DCP), a hepatotoxic carcinogen. 3-MCPD is believed to be a precursor 
to 1,3-DCP. The toxicology of 3-MCPD and 1,3-DCP has been reviewed by a number of 
expert committees, which are generally in agreement that the presence of these compounds in 
food is undesirable. 
 
In 2001 ESR carried out a survey of 89 soy and oyster sauces for 3-MCPD.  At the time, 
analytical equipment to test for 1,3-DCP was not available. A new survey of 61 samples of 
soy-based marinades was commissioned by NZFSA during the 2002/2003 year.  This survey 
tested products for both 3-MCPD and 1,3-DCP. 
 
Soy-based marinades were purchased from supermarkets and speciality Asian food retail 
outlets in Auckland, Wellington and Christchurch.  Of the 61 samples obtained, 57 are 
distinct, and four are replicate samples, obtained from different outlets. All were analysed for 
3-MCPD and 1,3-DCP by gas chromatography-mass spectrometry (GC-MS).  A special 
headspace sampling device and new highly sensitive GC-MS instrument enabled the very low 
levels of detection required for 1,3-DCP analysis. 
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The soy-based marinades analysed originated from ten different countries. Table 1 
summarises the results of the analyses. The majority of marinades analysed contained no 
detectable quantities of either 3-MCPD or 1,3-DCP.  In fact, only seven marinades (11.5%) 
contained 3-MCPD above the detection limit of 0.02 parts per million (ppm), and only one of 
these (1.6%) was above the current regulatory limit of 1 ppm.  This marinade had a measured 
3-MCPD level of 3 ppm, far below the levels of the most contaminated soy sauces measured 
in the 2001 survey.   
 
Forty-six of the 61 samples analysed could be tested for 1,3-DCP to a detection limit of 5 
parts per billion (ppb, the likely regulatory limit), and of these two (3.3% of the total samples) 
were above 5 ppb, at levels of 40 and 10 ppb.  Interfering volatile substances in the remaining 
marinades resulted in higher detection limits in the range to 10-50 ppb, with none of these 15 
samples containing detectable amounts of 1,3-DCP. 
 

Table 1: Chloropropanol content of soy-based mar inades available in New 
Zealand 

 
Country of 
Or igin 

Number 
Analysed 

3-MCPD 
Detected  

(>0.02 ppm) 

3-MCPD  
>1 ppm 

1,3-DCP    
>5 ppb 

Australia 6 2 0 0 
China 2 1 0 0 
Hong Kong 25 0 0 0 
Indonesia 1 0 0 0 
Japan 3 0 0 0 
Malaysia 7 0 0 1 
New Zealand 4 1 0 0 
Philippines 3 2 1 1 
Singapore 8 0 0 0 
Thailand 2 1 0 0 
Total 61 7 1 2 
 
The one marinade with a measured 3-MCPD level above the regulatory limit was also found 
to contain 1,3-DCP.  Other than this, there was no correlation between positive 3-MCPD and 
positive 1,3-DCP marinades. 
 
The results of this survey suggest that there is little risk to consumers from chloropropanols in 
currently obtainable marinades. 
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4 RISK-BASED MICROBIOLOGICAL SURVEILLANCE 
 
The aim of this Science Service is to improve food safety in New Zealand by providing 
information on the microbiological quality of our foods, assessing the risks posed by 
microbiological hazards in foods, and contributing to the New Zealand Food Safety 
Authority’s strategy to assist food businesses to develop food control programmes.  
 
Ongoing monitoring and surveillance of current, emerging or potential food microbiological 
safety issues may include testing a range of selected foods from the retail market or validating 
methods used within food businesses to assess food safety and hygiene.  Where new hazards 
emerge, new methods may need to be developed to detect them, as part of this programme. 
 
Results of projects can be used to advise on potential hazards, the risk to human health posed 
by them, and methods of control.  This may in turn lead to industry being encouraged to 
produce codes of practice or to implement other measures to ensure safe food production, 
provision of food safety resources for use in consumer campaigns, or advice to food 
producers to change their methods or practices.   
 
Specific work areas included in the 2002/2003 year were: 
 
·  Monitoring of Foods at Retail Level 
·  Information for HPOs and Industry 
·  Survey of Food Handling Behaviour and Practices 
·  Salmonella Quantitative Risk Assessment  
·  Listeria monocytogenes Risk Assessment 
·  Public Health Unit Foodborne Illness Investigation Consultation 
·  Transmission Routes of Campylobacter from the Environment to Humans: Food Routes 

(Offals) 
·  Analytical Development  
 
 
4.1 Monitor ing of Foods at Retail Level 
 
The aim of this work area is to provide ongoing microbiological monitoring of foods 
available in the New Zealand marketplace.  This will help to maintain confidence that the 
foods available for public consumption are safe. 
 
It is important that food safety is addressed through a coordinated nationwide food 
monitoring programme with sound criteria for identifying surveillance projects. Food/hazard 
combinations are selected for monitoring according to the following criteria: 
·  Topics identified by risk profiling 
·  Topics identified from surveillance data 
·  Observation of poor hygienic practices  
·  International trends 
·  Emergence of new foods 
·  To fill data gaps 
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Monitoring projects are identified in consultation with staff at the New Zealand Food Safety 
Authority and public health units and project planning is designed so that the outcomes will 
provide useful data for a risk assessment approach to food safety.  A brief summary of food 
monitoring projects completed in the 2002/2003 year follows. 
 
4.1.1 Pâté survey 
 
A pâté survey was undertaken to evaluate the effectiveness of current manufacturers’  control 
at managing the safety and quality of their products.  Pâté was last surveyed in New Zealand 
in 1996.   

 

The samples were purchased from 
supermarkets in ready-to-serve packs, as 
packaged by the manufacturers.  A total 
of 300 retail packs of pâté (in batches of 
five of a common flavour) were 
purchased in Auckland and 
Christchurch between August and 
September 2002.  Samples were tested 
for: Aerobic Plate count (APC) at 35°C, 
Clostridium perfringens count, Bacillus 
cereus & Bacillus spp. count, and the 
presence of Campylobacter, Salmonella 
and Listeria monocytogenes. Counts 

were also determined for Listeria monocytogenes. 

 
Of the 60 batches (300 samples) of pâté, 28 batches exceeded the microbiological criteria on 
the basis of APC and/or Bacillus spp levels.  Eight of the 28 batches belonged to one 
particular brand.  The only sample in the survey to exceed the Listeria monocytogenes criteria 
(nil tolerance) with a count of 1,700 cfu/g was of the same brand.  All other samples were 
negative for L.monocytogenes.  Salmonella and Campylobacter were not isolated from any of 
the samples.  Clostridium perfringens counts were all less than 10 cfu/g, which was the limit 
of detection of the method. 
 
One batch of pâté (cracked pepper) contained elevated levels of Bacillus cereus and a further 
three batches contained elevated levels of Bacillus spp (other than B.cereus).  Two of these 
were cracked pepper flavoured while the other was a mushroom and brandy flavoured pâté.   
 
This survey showed that overall, retail pâté was of good microbiological quality, with the 
exception of one sample with a Listeria monocytogenes count of 1,700 cfu/g and some 
moderate levels of Bacillus spp.  The risk of foodborne illness relating to the 12 samples that 
contained 103 cfu/g of Bacillus spp (one of which was B.cereus) is minimal.  Nevertheless a 
food poisoning problem could potentially develop if the Bacillus population was allowed to 
increase through temperature abuse at the domestic end of the food chain.  Those samples 
with unsatisfactory APC levels indicate that the shelf life has been over-estimated. 
 
It was difficult to make direct comparisons with the results of the 1996 survey, as samples 
included in the 1996 survey were obtained directly from manufacturers and tested at the start 
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of shelf life, whereas the 2002 samples were purchased from supermarkets and tested at the 
end of shelf life.  In 1996, five batches had APC levels in excess of criteria, in 2002, 25 
batches had elevated APCs.  However, the APC of pâté would increase over time during the 
shelf life.  No Bacillus cereus was detected in 1996, one sample exceeded the guidelines in 
2002. 
 
The Listeria situation has improved greatly.  In 1996, 19% of batches failed the nil tolerance 
criterion.  In 2002 only one batch (1.7%) failed and this was towards the end of shelf life.  It 
is likely that the huge emphasis on environmental control of Listeria by manufacturers in 
Food Safety Programmes has played a big part in this improvement.  
 
Wong TL, Whyte R. (2002) IMARL Project 1, 2002/2003. Report on pâté. ESR Client Report. 
Christchurch: ESR. 
 
4.1.2 Raw poultry survey 
 
This survey assessed the presence of Salmonella in raw poultry samples available for retail 
supply over a four-week period.  Where Salmonella organisms were detected, they were 
counted and their phage type determined.  This project was initiated at the request of the 
NZFSA following notification that broilers fed contaminated wheat had resulted in an 
increase in Salmonella Typhimurium (STM) DT1 in flocks.   
 
A total of 200 samples of poultry meat (100 whole birds and 100 portions) were purchased 
from supermarkets, restaurants and a fast food outlet in Christchurch.  Of these, fourteen 
samples (9 whole birds and 5 portions) tested positive for STM.  The majority of these were 
detected in the first week of sampling.  No salmonellae were detected in the third and fourth 
week of sampling.  Salmonellae were present in low numbers. 
 
Overall the percentage positive for Salmonella calculated across all samples tested was 7%.  
This is an improvement on the last survey of Salmonella in raw poultry carried out by ESR in 
1995 in which the number positive was approximately 17%. This suggests that poultry 
industry interventions to reduce the prevalence of Salmonella in poultry meat are having an 
impact. 
 
Wong TL. (2003) Survey of raw poultry in Christchurch to determine the prevalence of 
Salmonella Typhimurium DT1. ESR Client Report FW0321. Christchurch: ESR. 
 
4.2 Information for  HPOs and Industry 
 
The aim of this work area was to provide information to be used by Health Protection 
Officers (HPOs) when providing food safety advice to food businesses and in assessing Food 
Safety Programme applications, and for businesses who are developing Food Safety 
Programmes.  
 
Two Food Safety Fact Sheets were produced for use as handouts by HPOs.  The first provides 
information for producers of preserved foods, especially vegetables in oil and home bottled 
foods, to avoid the risk of botulism poisoning. 
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A second fact sheet provides information for butchers and supermarkets selling pre-cooked 
meat products such as saveloys, frankfurters and especially the small cocktail saveloys which 
are sometimes eaten without heating and have been responsible for food poisoning outbreaks. 
 

Figure 3: Food safety fact sheets produced by ESR dur ing 2002/2003  

 
 

 
 

Further work in this area involved ESR writing a summary document which provides a quick 
reference to the microbiological standards and microbiological guidelines for food testing, 
following the introduction of the Australian New Zealand Food Standards Code which 
became law in New Zealand on 8 February 2001. 
  
On the 20 December 2002, New Zealand’s food regulatory measures in the Food Regulations 
1984 were revoked, replaced or retained at the same time as the Code took full effect.  In the 
Code, Standard 1.6.1 Microbiological Limits for Food replaced the microbiological criteria 
that were revoked and further food categories were added to the schedule.  In addition to 
Standard 1.6.1, Food Standards Australia New Zealand (FSANZ) has issued two sets of 
guidelines, “Microbiological guideline criteria”  and “Guidelines for the microbiological 
examination of ready-to-eat foods” .  The ESR summary document should assist the food 
industry and food safety advisers in the selection of analyses, sampling plans and 
interpretation of microbiological results.  
 
Wong TL. (2002) Microbiological standards and reference criteria for foods in New Zealand. 
Report for the New Zealand Food Safety Authority. 
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4.3 Survey of Food Handling Behaviour  and Practices 
 
Issues that lead to a breakdown of controls in food handling practices, both within food 
businesses and in the home, were considered.  The purpose of these studies was to identify 
mechanisms, and provide resources, for changing human behaviour. 
 
Retail rice handling 
 
The first area of concern was rice handling in retail premises.  Rice forms the basis of many 
ethnic foods, and ethnic foods containing rice are often implicated in food poisoning events.  
It is common for ethnic food producers to prepare a large quantity of rice a day ahead of use 
and leave it to cool at room temperature.  Such practices lend themselves to time/temperature 
abuse of the product.  Since the majority of raw rice products contain B.cereus, and spores 
can survive the cooking process, subsequent cooling and storage steps must be controlled in 
order to prevent spore germination and resultant multiplication of vegetative cells and toxin 
production. 
 
A checklist was produced for HPOs to record details of rice preparation practices when 
visiting premises to observe practices used in cooking, cooling and storage of rice.  This 
includes pre-prepared fried rice, which is re-heated for later use.   
 
Domestic food handling 
 
Food handling practices in the home are acknowledged as a contributing factor to food 
poisonings.  However, the characteristics and relative importance of domestic food handling 
in New Zealand are not well understood. 
 
During 2001-2002 a review was conducted of scientific investigations of domestic food 
handling (Lake RJ, Whyte R. (2002) Domestic food safety. ESR Client Report FW0237. 
Christchurch: ESR).  This document was sent for external review to an acknowledged expert 
in the United Kingdom, with review comments received in October 2002. After consideration 
of the report, it was decided to revise and update the original review to include some 
information not already covered.   
 
In addition, a second report by ESR was commissioned, which specifically examined 
methods of promoting food safety to consumers. This document considered the social 
marketing approach to promoting food safety, which applies the principles of commercial 
marketing to the campaign.  The principles of social marketing were reviewed in the light of 
current activities by the New Zealand Foodsafe Partnership to promote domestic food safety.  
The conclusion was that the campaigns by the Foodsafe Partnership were in accord with the 
principles of social marketing, within the constraints imposed by the limited resources 
available to the organisation.  Consequently the general approach was supported, and it was 
recommended that additional resources be made available in the future. 
 
Lake RJ, Whyte R. (2003) Domestic food safety. ESR Client Report FW0237 March 2003. 
Christchurch: ESR (revision of 2002 report) 
 
Turner N, Lake RJ.  (2003) Changing food safety behaviour of the domestic consumer.  ESR 
Client Report FW0318 March 2003.  Christchurch: ESR. 
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4.4 Salmonella Quantitative Risk Assessment  
 
A quantitative risk assessment (QRA) aims to model the segments of the food supply chain in 
a quantitative manner to provide information that answers specific questions asked by the risk 
manager. Unlike other modeling systems which use mean or “worst case”  analyses, QRA 
uses probability distributions for each portion of the model in order to represent the 
variability (real biological differences) and uncertainty (due to inadequate or lacking data and 
model uncertainty) which actually exist. The aim is to produce results that reflect what really 
happens and, as a consequence of the way the model is constructed, the “answer”  is also a 
probability distribution reflecting an aspect of risk. 
 
Over the last few years in New Zealand there has been a multidisciplinary endeavour to 
produce a quantitative risk assessment for the specific hazard/food combination of 
Salmonella Brandenburg in lamb. ESR has previously been involved in producing qualitative 
and quantitative data for the presence of this Salmonella serotype on retail lamb. The work 
this year was intended to fill some additional data gaps in the retail, transport to home, and 
domestic handling parts of the risk assessment. Such information included, for example, data 
concerning the time that meat spends in consumers’  cars between the retail outlet and the 
home, and the temperatures of domestic refrigerators. 
 
Initial plans to obtain this information through survey work were considered, but a large 
amount of data in a similar area had been collated in Australia. A decision was made by 
NZFSA to use (with permission) the Australian data, and so the required information was 
extracted from the overall dataset. In addition ESR extracted relevant consumption data from 
the National Nutrition Survey on consumption of lamb and provided these to the NZFSA.  
 
4.5 L ister ia monocytogenes Risk Assessment 
 
Information from the previous year’s work has been written up for publication. The study is 
novel in that it aims to evaluate risk posed by the imposition of a food standard, in this case 
one that pertains to cold smoked salmon. Currently the manuscript is undergoing final 
revision in collaboration with Food Science Australia. 
 
4.6 Transmission Routes of Campylobacter  from the Environment to Humans: Food 

Routes (Offals) 
 
Campylobacteriosis remains New Zealand’s most frequently notified gastrointestinal disease. 
Although illness usually clears itself, it is an unpleasant infection to suffer and in some cases 
can result in long term serious illness such as various neurological disorders. The ways in 
which Campylobacter infect humans are not well understood, but the organism and the 
situation are complex. Many blame poultry, in particular chicken, as the primary source of 
human infections but this is undoubtedly an over simplification of the situation. Some recent 
data suggest that, at least in some New Zealand communities, other forms of exposure are 
more important in the transmission of Campylobacter to humans.  
 
The work carried out this year investigated the potential for sheep offal to be a source of 
campylobacteriosis. This food was chosen as it is known to be contaminated quite frequently, 
and is often recommended as a food for children because of its high iron content. Some 
recipes seem to give guidelines that would result in undercooking.  
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Sheep livers were purchased in the Christchurch area in both spring and autumn (to attempt to 
detect any seasonal differences). At the same time human clinical isolates from a local 
community laboratory were obtained. The presence of Campylobacter was tested for in each 
liver sample and a count made of the Campylobacter present. Isolates from the liver and 
human cases were then typed by two methods, including genetic fingerprinting, to examine 
the degree to which the types from liver could also be seen in human cases. 
 
The human and liver isolates were mostly C. jejuni, an observation consistent with those of 
the past. Campylobacter was isolated from 66.2% of the liver samples purchased. The 
numbers present in the livers were quite low; only 6.7% of the positive livers contained > 100 
Campylobacter per gram. However, the ingestion of low levels of Campylobacter can cause 
disease at high rates compared to some other organisms, such as Listeria monocytogenes. No 
seasonal differences were observed in the prevalence data. 
 
A comparison of the subtypes present showed that 61.1% of the isolates from liver were of 
subtypes also detected in human cases. An interesting aspect of this result is that the 
remaining liver isolates were of subtypes not detected in human cases, possibly indicating 
that they are non-pathogenic sub-types of the organism. 
 
Given that sheep liver is frequently contaminated with C. jejuni at levels which could result 
in infections at low but significant frequencies, and that 61.1% of the isolates were of 
subtypes indistinguishable from those causing disease in humans, the potential for sheep liver 
to be a transmission route of campylobacteriosis has been demonstrated. To enable a better 
picture of the relative importance of this transmission route in causing disease a risk model 
including, data on the consumption of sheep liver, cooking practices (namely, how many 
people eat raw or undercooked liver) and the potential for cross contamination in the food 
service industry or home to other foods, could be developed. 
 
Hough AJ, Hudson JA, Nicol C. (2003) Campylobacter in raw sheep liver as a source of 
human campylobacteriosis. Prepared for submission to the International Journal of Food 
Microbiology. 
 
 
4.7 Public Health Unit Foodborne I llness Investigation Consultation 
 
In July 2002, the New Zealand Food Safety Authority (NZFSA) was established and control 
of domestic food safety was transferred from the Ministry of Health.  As a new organisation, 
the NZFSA sought information on how foodborne illness investigations were carried out by 
the different Public Health Units (PHU) around New Zealand.   
 
A survey was designed to provide the NZFSA with an understanding of how each PHU 
responds to complaints of suspected food-related illness, and how relevant data are gathered 
and analysed.  The questionnaire was sent out to 21 PHU offices and 18 responses were 
received.  The results showed that there is some variation in the way the different offices 
respond to complaints from the public.  The findings highlight the need for a more consistent 
form of data collection and data review that will provide a national picture of reported 
foodborne illness and be useful to the NZFSA, the Ministry of Health, health providers and 
industry.   
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This information is needed so that control measures can be targeted appropriately and for 
providing education and advice on how to prevent foodborne illness.  Applying what is 
learned in the investigation of each outbreak can help to prevent future illnesses.  
 
PHUs are currently contracted by the Ministry of Health to investigate complaints of 
foodborne illness from the public, and ESR is contracted to provide analyses and advice for 
those investigations.  Information from this area of food poisoning investigation feeds into the 
wider communicable disease surveillance system.  Currently, effective systems are in place to 
collect data from cases of foodborne illness caused by enteric pathogens such as Salmonella 
and Campylobacter.  However, systems for collecting data from self-reported suspected food 
poisonings are more ad hoc, which results in some food poisoning events not being 
investigated, or even recorded, unless they are associated with an outbreak, an identified 
bacterium, a high risk food, or food premises previously associated with illness. 

 
If the level of foodborne illness in New Zealand is to be reduced, measures should be 
considered that capture as many suspected food poisoning events as possible which will 
increase the chances of identifying systems failures or unsafe practices. There is anecdotal 
evidence that, instead of reporting to PHUs, many members of the public report suspected 
food poisoning incidents to local authorities, to implicated premises, to food companies, or do 
not report at all.  This survey showed that few PHUs encourage public access to their food 
poisoning investigation service by promoting their contact details. 

Whyte R. (2003) PHU foodborne illness investigation review. ESR Client Report FW0313. 
Christchurch: ESR. 

 
4.8 Analytical Development 
 
To allow for ongoing monitoring and surveillance of current, emerging and potential food 
safety issues analytical methods need to be available for the detection, and preferably 
quantification, of the hazard.  Analytical development is required when a hazard has been 
identified for which no effective method is currently available in New Zealand, or for which 
existing methods have been superseded by improved technologies. 
 
While a number of detection methods were identified for future development, priority during 
the 2002/2003 year was given to ongoing development of detection and isolation methods for 
two groups of micro-organisms. 
 
Shiga toxigenic Escherichia coli (STEC).  This diverse group of E. coli strains is an 
important cause of gastrointestinal disease in humans, particularly since such infections may 
result in life-threatening sequelae.  In New Zealand most cases (around 90%) of STEC 
infection are caused by E. coli serotype O157:H7 for which a range of detection methods is 
now available.  For the remaining non-O157 STECs no commercial method for detection or 
isolation is currently available. A polymerase chain reaction (PCR) method has been 
published that detects the shiga-like toxin and accessory genes that are found in STEC 
isolates. A protocol has been developed that uses the published PCR method to screen 
enrichment broths for STEC.  In this way negative broths do not need to be cultured.  It was 
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also established that CTSMAC and EHEC agars, when used in combination, gave the best 
chance of isolating any STEC present in the broth. 
 
In order to test the method 30 raw mince samples were obtained from Christchurch 
supermarkets.  The samples were tested directly as well as spiked with less than 100 CFU of a 
known STEC isolate.  Each enrichment broth was screened using the published PCR method 
and subcultured onto CTSMAC and EHEC agars.  The PCR was able to detect STEC in all of 
the spiked samples, although for one sample the isolated STEC was not the one used to spike 
the sample.  For one spiked sample we were unable to grow the organism by culture.  STEC 
was detected by PCR in two samples of unspiked mince.  An isolate of serotype O123:H10 
was obtained from one sample and no STEC was cultured from the other sample.  The 
developed method allows enrichment broths to be screened for STEC by PCR so fewer 
samples need to be cultured.  The plating protocol will also improve the isolation rate for 
STEC in food. 
 
Pathogenic Yersinia enterocolitica.  Yersiniosis is a significant cause of foodborne disease 
in New Zealand and yet the causal organism, Y. enterocolitica, is one of the least well studied 
foodborne pathogens.  Current methods for the detection and isolation of this pathogen are 
not very reliable and give no indication of the pathogenicity of the isolate.  Previous work had 
identified a PCR method for the detection of pathogenic Y. enterocolitica based on the 
presence of genes located on the chromosome and a plasmid necessary for pathogenicity.  The 
detection limit for the enrichment, DNA extraction and PCR in raw minced pork was 
approximately 670 CFU added to 25 g (27 cells/g) before enrichment.  Three plating media 
were evaluated but satisfactory results were not achieved. 
 
This year work concentrated on developing a plating system from which pathogenic Y. 
enterocolitica colonies could be readily isolated.  Two additional plating media, potassium 
hydroxide treatment and another enrichment broth were all trialled with raw pork mince but 
the sensitivity of the culture step remained poor.  The use of pork leg steaks in place of mince 
did not improve the sensitivity of the culture step enough to be useful.  Swabbing pork by the 
National Microbiological Database method, and using the enrichment and plating media 
under development, produced results similar to the pork leg steak work.  The swabbing and 
culture method of Bhaduri and Cottrell (1997) was then tested on pork skin.  The results were 
similar to the pork leg steak results.  Additional work is still required to establish a protocol 
for the detection and isolation of pathogenic Y. enterocolitica in food. 
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5 CURRENT AWARENESS AND EMERGING ISSUES 
 
A significant requirement of a public health agency is to respond when necessary to new 
information and developments.  ESR provides the New Zealand Food Safety Authority with a 
service that monitors local and overseas food safety developments in the areas of chemical 
safety, microbiological safety, and safety of genetically modified foods.  Background 
information is gathered and reviewed if required. This allows the New Zealand Food Safety 
Authority to have early and informed information on food safety issues arising elsewhere 
which may subsequently impact on New Zealand.  
 
To support this information gathering exercise ESR has established a wide network of 
contacts with overseas experts. This network allows ESR, the New Zealand Food Safety 
Authority and New Zealand to have access to the most authoritative advice and specialist 
analytical services related to topical issues. 
 
As a result of “current awareness”  information, it may be decided that significant further 
work is required and the subject is designated an “emerging issue” . 
 
Emerging issues examined during the 2002/2003 year were: 
·  Safety of povi 
·  Thujones in absinthe 
·  Dehydrated potato and Bacillus cereus 
·  Miscellaneous small emerging issues 
 
The current awareness service provided by ESR covers a large number of information sources 
and an enormous amount of information. The following sections itemise some of the 
‘highlights’  from this consideration of current food safety issues. 
 
5.1 Current Awareness – Chemistry 
 
The discovery of traces of the animal carcinogen acrylamide in strongly heated carbohydrate-
rich foods has attracted intense interest, with many research groups investigating the 
mechanism of formation of acrylamide.  It now appears clear that acrylamide is a by-product 
of the Maillard browning reaction (i.e. the complex reactions between amino acids and sugars 
under the influence of heat).  The major amino acid involved is asparagine, which is found in 
free form in potato and cereals.  There is active research into methods for lowering the 
acrylamide levels in key products such as potato chips. The World Health Organization has 
established a repository of information on this topic 
(http://www.who.int/foodsafety/chem/chemicals/acrylamide/en/). 
 
A substantial report (available at www.food.gov.uk) has been produced on the public health 
implications of exposure to phytoestrogens (plant-produced compounds that mimic the 
structure and action of the human hormone, 17� -estradiol) in the diet, by the UK Committee 
on Toxicity of Chemicals in Food, Consumer Products and the Environment (COT).  The 
Committee concluded in general that more evidence is needed for confirmation of any 
harmful or beneficial effects of dietary phytoestrogens.  However, it expressed concern about 
potential risks from soy-based infant formulae and considered that there is a particular need 
for further research in this area. 
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There has been continuing controversy about the safety of environmental levels of weakly 
estrogenic synthetic chemicals such as organochlorines and bisphenol A, particularly in 
relation to foetal exposure.  Some novel research has suggested influences of dioxins and 
PCBs on masculine/feminine child play behaviour.  Very low exposures to bisphenol A (an 
ingredient of epoxy and polycarbonate resins) have been linked to aggressive behaviour and 
lowered testis weight in young male rats, and abnormalities in eggs produced by mice.  It will 
be interesting to see whether results of this nature can be consistently confirmed by further 
research. 
 
Establishment of what constitutes a safe level of dietary mercury exposure, and giving 
corresponding advice on fish consumption has been a difficult problem for many years.  
During the year Hong Kong researchers have found a link between mercury in blood and 
infertility of couples.  A European study found that mercury exposure was associated with 
risk of heart disease, while an American study found no such association.  Research on 
Brazilian villagers, downstream from gold mines, suggests impaired neurological abilities at 
moderate mercury intakes (mean hair concentration 4 mg/kg).  However, the major 
established concern relates to exposure of the developing foetus.  The latest progress report 
from a continuing study in the Seychelles Islands shows no neurodevelopmental problems in 
children subject to quite high prenatal exposure (mean maternal hair concentration of 6.9 
mg/kg).  This contrasts with studies from the Faeroe Islands and New Zealand, where adverse 
effects were noted at similar dietary exposure.  A possible explanation is that exposure in the 
latter studies came from less frequent consumption of high-mercury fish (whale and shark 
respectively), while in the Seychelles mercury exposure is from consistent intake of large 
amounts of fish with lower mercury levels.   
 
5.2 Current Awareness – Microbiology 
 
Presented in this summary are some highlights from the publications and events over the past 
year that have an impact on food microbiology.  They must reflect, to some extent, the 
interest of the compiler and are not intended to be comprehensive. 
 
In the past year bioterrorism remained a topic of immense discussion at top governmental 
level in most countries that felt vulnerable to extremist attacks. Security of food production 
and storage has been strengthened, particularly in the USA.  In New Zealand a committee of 
experts has been formed to advise government in the possible event of bioterrorism via our 
food chain.   

 
The Escherichia coli O157:H7 meat recall saga continued in the USA with Con Agra having 
to recall about 19 million pounds of raw ground beef due to contamination with the pathogen 
being implicated in numerous cases of illness and deaths.  Annually, the US CDC estimated 
that E. coli O157:H7 caused more than 62,000 illnesses, 1,800 hospitalisations and 52 deaths.  
Evidence has shown that prevalence of this pathogen in animals in the US presented for 
slaughter was 28%, higher than previously reported.  This led the USDA-FSIS to review its 
microbiological testing programme and to scrutinise the hazard analysis and HACCP plans of 
slaughter plants. 
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Antibiotic resistance in pathogenic bacteria continues to be a topic of research and discussion.  
The Salmonella enterica “Genome Island”  has been identified and can be found in five 
serovars (Typhimurium 104, 120, Paratyphi B, Agona and Albany).  This genomic island 
contains an antibiotic resistance gene cluster located in the bacterial DNA.  Salmonella 
Newport, another multi-drug resistant strain that was resistant to nine antibiotics, was the 
cause of the latest outbreak of salmonellosis that occurred in the USA.  The food vehicles 
were undercooked hamburgers and cheese made from unpasteurised milk.   
 
Salmonella Enteritidis continued to be prominent in eggs, with PT8 active in Germany, PT4 
in the Netherlands and PT 14b in the UK.  In Australia, S. Montivedeo associated with 
imported tahini from Egypt was the implicated ingredient associated with 54 cases detected 
since Nov 2002. 
 
Results of large-scale food surveys with presence/absence testing and enumeration 
information are appearing in the literature.  These were prompted and driven by a demand by 
risk assessments being carried out in various countries for quality data to fill identified data 
gaps.  Risk assessment, based on research into food-hazard combinations, is the approach 
recommended by Codex as the tool with which foodborne illness can be tackled 
informatively.  Data from the current wave of food surveys will add more value to 
quantitative risk assessment of pathogens in foodborne diseases. 
 
The UK experience of compulsory introduction of HACCP based food control programmes 
for food businesses since 1995 has generated several studies showing the obstacles faced by 
such a large scale implementation exercise.  The legislation only required businesses to adopt 
five out of the seven principles of HACCP, excluding documentation and validation.  Bigger 
businesses have opted to implement the seven-principle HACCP based food safety 
programme implementation.  The EU is pushing for a seven-principle HACCP introduction 
and this could pose difficulties for businesses in the UK. 
 
Mitchell JW, Wong TL. (2003) Food safety current awareness (Microbiology and chemistry). 
Six monthly report January 2003. ESR Client Report FW0311. Auckland: ESR.  
 
Mitchell JW, Wong TL. (2003) Food safety current awareness (Microbiology and chemistry). 
Six monthly report July 2003. ESR Client Report FW0349. Auckland: ESR. 
 
 
5.3 Current Awareness – Genetically Modified Foods 
 
The amount of information emerging on genetically modified (GM) organisms each year is 
overwhelming, and it is a major effort just keeping up to date.  This area of work is intended 
to assist the New Zealand Food Safety Authority to keep up with developments overseas, 
principally in the areas of detection, regulation and labelling of GM foods.  Summary reports, 
with internet links or references to further material, are written every few months.  The work 
has been ongoing since 1998, and the more recent reports have been made available to the 
public via the Ministry of Health website (http://www.moh.govt.nz) and the NZFSA website 
(http://www.nzfsa.govt.nz/policy-law/publications/reports/index.htm). 
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ESR also performs some ad hoc additional work on GM foods. This mainly involves 
providing independent review and comments on Draft Risk Analysis Reports of GM foods 
when they are released by Food Standards Australia New Zealand. 
  
Highlights from the June 2003 report are: 
 
The latest in this series of publications by the International Service for the Acquisition of 
Agri-Biotech Applications (ISAAA) is for the year 2002.  Table 2 shows that the total area 
planted in GM crops continues to increase.   

Table 2: Global acreage of transgenic crops and total global acres by crop 

Crop  GM area (106 acres) 
 

Global area (106 acres) 

(% GM in 2002) 
 1999 2000 2001 2002  
Soybean 54.0 64.5 83.3 91.3 180 (51) 
Corn 27.8 25.8 24.5 31.0 350 (9) 
Cotton 9.3 13.3 17.0 17.0 85 (20) 
Rapeseed/Canola 8.5 7.0 6.8 7.5 62.5 (12) 
 
The fourth session of the Codex ad hoc Intergovernmental Task Force on Food Derived from 
Biotechnology was held in Yokohama in March 2003.  The Task Force has already finalised 
(i.e. sent to the Codex Alimentarius Commission (CAC) for ratification) two documents; 
“Principles for the risk analysis of foods derived from modern biotechnology”  and guidelines 
for the safety assessments of plant foods derived form modern biotechnology.  The key 
business of the fourth (and final) meeting was to advance the “Draft guideline for the 
Conduct of Food Safety Assessment of Foods Produced Using Recombinant-DNA 
Microorganisms”.  This document was revised at the meeting and then it was agreed to 
advance the document to Step 8 (i.e. to send it to the next meeting of the CAC). 
 
The UK Agriculture and Environment Biotechnology Commission announced details of a 
public debate about GM crops in February 2003. It will include: 
·  six national and regional conferences - three in England and one each in Scotland, 

Wales and Northern Ireland  
·  smaller county-level meetings  
·  a ©toolkit© to encourage discussion at village and local group level 
·  a film 
 
The campaign will run during May – July 2003 and cost 500,000 pounds.  There has been 
concern that the debate is being held before the results of the extensive field trials of GM 
crops in the UK are known, and the debate is concurrent with possible further approvals of 
GM crops as new EU legislation comes into force. 
 
Two summary reports were produced during the 2002-2003 year: 
Lake RJ, Podivinsky E. (2003) Current awareness of genetically modified food issues. 
January 2003. ESR Client Report FW0307. Christchurch: ESR. 
 
Lake RJ. (2003) Current awareness of genetically modified food issues. June 2003. ESR 
Client Report FW0340. Christchurch: ESR. 
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5.4 Emerging Issues 
 
5.4.1 Safety of povi 
 
Povi is a meat product, typically brisket, that is soaked in brine for around four days then sold 
through retail outlets to ethnic groups, mostly Samoan and Tongan.  It is stored in buckets at 
room temperature.  Several Food Safety Programmes for povi production have been 
submitted for sign off but there is a lack of scientific evidence to show that this product is 
safe.  This project was initiated to assess the safety of the process. 
 

Laboratory analyses were performed on 
eight buckets of povi donated by one 
manufacturer.  Samples were tested for:  
aerobic plate count (APC), 
Staphylococcus aureus and Clostridium 
perfringens counts.  Sodium chloride 
levels, water activity and sodium nitrite 
levels were measured for meat and 
brine.  Challenge studies assessed the 
ability of S.aureus and C.perfringens to 
survive, grow and produce toxin in the 
brine.  Buckets of povi were stored both 
at room temperature and refrigeration 
temperature, as shown in the following 
table. 

 
Bucket 1 
Control, 20°C 
unopened until day 
98 

Bucket 2 
Control, 20°C 
sampled every 3 
weeks 

Bucket 3 
Spiked with 
S.aureus, 20°C 
sampled every 3 
weeks 

Bucket 4 
Spiked with 
C.perfringens, 20°C 
sampled every 3 
weeks 

Bucket 5 
Control, 5°C 
unopened until day 
98 

Bucket 6 
Control, 5°C 
sampled every 3 
weeks 

Bucket 7 
Spiked with 
S.aureus, 5°C 
sampled every 3 
weeks 

Bucket 8 
Spiked with 
C.perfringens, 5°C 
sampled every 3 
weeks 

 
The results showed that the salt levels in the brine were insufficient to prevent growth of 
Staphylococcus aureus at 20°C.  However, growth of background flora appears to prevent 
production of staphylococcal toxin.  It is therefore recommended that povi should be stored 
under refrigeration.   
 
There is anecdotal evidence of brine being re-used for curing other meats.  The high levels of 
Staphylococcus aureus in the brine provides a potential for cross contamination to other foods 
therefore it is recommended that buckets should be labelled to prevent re-use. 
 
Wong TL. (2003) Povi masima: A microbiological challenge to shelf life at ambient 
temperature of storage. ESR Client Report FW0304. Christchurch: ESR. 
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5.4.2 Thujones in absinthe 
 
During 2001 the National Poisons Centre in Dunedin reviewed a case presented at A&E with 
symptoms including hallucinating and psychotic effects after consuming absinthe. Absinthe is 
an emerald green, very bitter liqueur distilled from a variety of herbs extracted into an alcohol 
base. All traditional formulations of absinthe include essential oils derived from Artemisia 
absinthium (Bitter wormwood) and Artemisia pontica (Roman wormwood). The major toxic 
component in absinthe is a terpene derived from the Artemisia species, known as thujone. 
The thujone content of alcoholic beverages is regulated under the Food Standards Code, with 
a maximum level of 10 ppm of total thujone permitted. 
 
Five brands of absinthe were identified on the New Zealand market. Samples of these were 
obtained and tested for thujone by a method developed by ESR. Levels of total thujone were 
found to be in the range <1 – 9 ppm and, consequently, all samples were compliant with the 
requirements of the Food Standards Code. 
 
5.4.3 Dehydrated potato and Bacillus cereus 
 
As result of a recent food poisoning in which potato and gravy was implicated, a study was 
carried out to determine the risks of Bacillus cereus food poisoning being associated with 
eating foods made from dehydrated potato flakes.  Other foods incorporating mashed potato 
have been implicated in food poisonings investigated by ESR laboratories including potato-
topped savouries, potato-topped pies, potato-stuffed sausages and shepherds pie.  All of these 
were prepared using dried potato flakes.  In most cases there was no food left over for testing. 
 
A review of scientific publications revealed that potato flakes often contain B.cereus at 1,000 
cfu/g.  Bacillus organisms are naturally present on raw potatoes and are likely to survive in 
spore form the processes involved in producing dried potato flakes.  Recommended methods 
for reconstitution of potato flakes assist germination of the spores.  If reconstituted potato is 
held between 10°C and 60°C, growth of B.cereus is possible. B.cereus grows particularly 
well in starchy foods such as potato, and foods with high levels do not look, smell or taste off.   
 
By using the Pathogen Modeling Program it was demonstrated that B.cereus in potato stored 
for longer than three hours in the range 25-40°C could reach levels that could cause illness.  
Studies have shown that many retail and food service businesses fail to maintain hot-held 
foods at temperatures over 60°C. 
 
Our conclusion from this study was that there is a significant potential for B.cereus food 
poisoning to be associated with rehydrated potato flakes.  It was recommended that further 
studies be carried out to measure display temperatures of ready-to-eat potato products and 
samples be taken to measure levels of B.cereus in these products. We believe that food 
handlers perceive rehydrated potato products to be safe because the dried flakes from which 
they are made are shelf stable.  We think it would be useful to produce food safety data sheets 
to advise food establishments of hazards and controls when using dried potato flakes. 
 
Turner N, Whyte R, Hudson JA. (2002) The potential for Bacillus cereus foodborne illness to 
be associated with dehydrated potato use in commercial food establishments. ESR Client 
Report FW0276. Christchurch: ESR. 



 

The Status of New Zealand’s Food  30 November 2003 
 

 
5.4.4 Miscellaneous small emerging issues 
 
A number of minor issues were examined under the emerging issues programme during the 
2002/2003 year. Many of these related to the importation of new food, which the NZFSA 
wished to obtain more information on. These were: 
·  Canned corned beef. In response to detection of sheepmeat protein in two brands of 

imported canned corned beef, six further local and imported brands were tested.  These 
six samples all tested negative for the presence of sheepmeat by PCR methodology. 

·  Canned tuna. Three samples of canned tuna were tested for mercury. Levels were in the 
range 0.01-0.31 mg/kg. The results were within the normal range for this fish species. 

·  Apricot kernel oil. Apricot kernel may contain significant amounts of cyanide. An apricot 
kernel oil available in New Zealand was tested. Cyanide was not detected at a limit of 
detection of 5 mg/kg. 

·  Ceramicware. Nineteen pieces of hand-painted Chinese ceramicware were tested for 
release of the toxic heavy metals, lead and cadmium, by the acetic acid leach test. Level of 
lead up to 1.6 mg/L were measured in the acetic acid leachate. All items complied with 
the New Zealand regulations with respect to release of heavy metals. 

·  Nuts and seed and their products. Twenty-four samples of peanuts, candle nuts, peanut 
cake or sesame cake were tested for the presence of aflatoxins, a group of carcinogenic 
fungal metabolites. Low levels of aflatoxin (maximum 6 � g/kg) were detected, but levels 
were all below the relevant regulatory limits. 

·  Coconut products. Five samples of coconut cream powder from Thailand were tested for 
the presence of Salmonella. All samples were negative. 

·  Cheese. Fifteen samples of cheese (Boccochini, Mascarpone) were tested for the presence 
of Listeria monocytogenes. All samples tested were found to be negative. 
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6 CORE COMPETENCIES 
 
ESR has for many years provided the New Zealand Food Safety Authority, the Ministry of 
Health, and District Health Boards with analytical results, scientific advice and consultation 
relating to the chemical and microbiological quality of food. It is important that regulatory 
staff have the best quality analytical results and that they have access to current scientific 
background information if they are to take the most appropriate regulatory actions. It is also 
important that requests for analytical work and advice are scientifically assessed in terms of 
the identified issue and that requested work is focused on supporting a regulatory solution to 
this issue.  It is also important that ESR has appropriate support structures and access to other 
relevant information on food safety in New Zealand if it is to be able to provide scientific 
advice relevant to New Zealand. 
 
The Science Service covers the following areas of science support. The courier service relates 
to the efficient transport of perishable and non-perishable samples between Health Protection 
Officers and ESR laboratories and will not be discussed further in the current report. The 
areas covered by the Core Capabilities Science Service are: 
 
·  Food Complaints investigation 
·  Food Consultation 
·  Courier Service 
·  Export Wine Certification 
·  Food Safety Centre of Excellence 
·  Monitoring Protocols 
·  Database Amalgamation 
 
 
6.1 Food Complaints Investigations 
 
When consumers feel that the food they have purchased is unacceptable in some way these 
foods may be submitted to Health Protection staff at District Health Boards for investigation. 
This investigation will, in some instances, include laboratory analysis by ESR. The most 
common reasons consumers complain about foods are: 
·  The presence of an unexpected and unwanted item in the food (Foreign objects) 
·  The presence of an unexpected and unwanted taste or odour in the food (Taint) 
·  The belief that the food has ‘gone off’  (Spoilage). This belief may be based on the taste, 

odour or appearance of the food 
·  The belief that the food may contain a contaminant, such as pesticide residues or 

pathogenic bacteria (Contamination) 
·  The belief that the make-up of the food is not what would be reasonably expected 

(Composition). The most example of this is meat products believed to contain excessive 
amounts of fat. 

·  The belief that the food product is not what it claimed to be (Authenticity). An example of 
this would be a product sold as olive oil which was believed to be oil from another type of 
plant 

·  The belief that a food contains additives which it shouldn’ t (Adulteration) 
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During the 2002/2003 year 195 food complaints were submitted to ESR laboratories for 
investigation. The largest proportion of these were from the Auckland area (32%), followed 
by Canterbury (15%). The patterns of foods associated with complaints and the types of 
complaints made are remarkably consistent from year to year. In 2002/2003 the types of foods 
most commonly associated with food complaints were bread and bakery products, meat and 
meat products, takeaway food and canned foods. Dairy products were not as prominent 
amongst food complaints as during the 2001/2002 year. 
 
As in other years the most common reason for making a food complaint was the presence of a 
foreign object in a food item. During 2002/2003 67% of all food complaints were related to 
foreign objects. This is an almost identical proportion to the 2001/2002 year. The types of 
foreign objects most commonly identified were insects or spiders (including eggs, pupae and 
caterpillars), glass fragments and metallic fragments or items. About 10% of foreign objects 
submitted as food complaints appeared to be normal components of food, which had been 
burnt or not fully incorporated. 
 
Wilson MW, Cressey PJ. (2003) Food complaints and foodborne illness: six month summary 
report July to December 2002. ESR Client Report FW0343. Christchurch: ESR 
 
6.2 Food Consultation 
 
The Food Consultation work area provides a mechanism by which staff of Public Health 
Units, Ministry of Health and New Zealand Food Safety Authority can seek advice from ESR 
consultants with scientific skills and expertise in the area of food safety.  The majority of 
these enquiries are answered by an email or telephone response while others receive more 
extensive written replies. 
 
During the 2002/2003 year, requests for information or advice were many and varied with 
topics ranging from fish that “glow in the dark”  to queries about lead levels in vegetables, 
information on appropriate sanitisers for food premises, shelf life of bottled water, and 
marinating raw fish, to name a few.   
 
The majority of requests over the year, however, continue to ask for scientific support in the 
area of Food Safety Programme evaluations.  Prior to a Food Safety Programme being 
submitted for approval, a Health Protection Officer (HPO) must assess it.  This can be 
technically demanding as HPOs must review the particular food production process and 
determine whether all potential hazards have been identified and appropriate controls 
implemented to prevent hazards from occurring.  Food production processes can range from 
the manufacture of pies and pavlovas through to the production of more specialised foods 
such as tofu, sushi or pickled garlic.  
 
Advice was also sought by HPOs following up on outbreaks of suspected or proven food 
poisoning events.  Information was requested on hazards to look for when visiting food 
premises that have been implicated in food poisonings. 
 
Two training workshops for HPOs were held during the year, one in Auckland and the other 
in Christchurch.  Topics presented included: 
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·  Changing from NZ Microbiological Reference Criteria to the Australia New Zealand 
Food Standards Code – a brief summary of what this means to food safety advisors and 
the food industry. 

·  Hepatitis A outbreak from blueberries: an account of a recent event and discussion on 
lessons learned. 

·  Foodborne Viruses: presentation of latest data on foodborne virus monitoring, especially 
Norovirus (NV) and results of studies on persistence, acid marination and heat studies. 

·  Monitoring and surveillance under NZFSA: the development of a risk-based approach to 
Food Safety administration in New Zealand.  

·  Risk Profiling: the use of risk profiling in the ranking of food/hazard combinations. 
·  Food poisoning case studies: a review of interesting food poisoning outbreaks from the 

last year. 
·  Development of a national molecular subtyping network for foodborne disease 

surveillance: a description of what the subtyping database is and how it will assist HPOs 
in identifying future outbreaks. 

·  Cling film food wrap: a summary of research findings showing the risk of plasticiser 
migration into foods.  

 
Consultation provided as part of this service is summarised in four quarterly reports: 
Whyte R. (2002) Food consultation. Quarterly progress report July to September 2002. ESR 
Client Report FW0305. Christchurch: ESR. 
 
Whyte R. (2003) Food consultation. Quarterly progress report October to December 2002. 
ESR Client Report FW0306. Christchurch: ESR. 
 
Whyte R. (2003) Food consultation. Quarterly progress report January to March 2003. ESR 
Client Report FW0325. Christchurch: ESR. 
 
Whyte R. (2003) Food consultation. Quarterly progress report April to June 2003. ESR 
Client Report FW0351. Christchurch: ESR. 
 
 
6.3 Export Wine Certification 
 
Under the Wine Makers Act 1981, wine exported from New Zealand must be certified to 
demonstrate compliance with the Australia New Zealand Food Standards Code, and freedom 
from obvious fault (oxidised, tainted by extraneous flavours, or malodorous). ESR has carried 
out the required chemical analysis since the introduction of the Act, and a panel of judges 
nominated by New Zealand Winegrowers carries out the necessary sensory assessment.  The 
range of analyses carried out for New Zealand regulatory compliance is fairly limited (for 
example, pesticide residues are not tested in this programme), but some other analyses are 
carried out to satisfy the requirements of importing countries, notably the European 
Community (EC). 
 
The incidence of regulatory non-compliance in New Zealand export wines has always been 
very low, but will be even lower from now on with the advent of the less prescriptive Food 
Standards Code (the Food Regulations were revoked in December 2002).  In the July 2002-
June 2003 year 2617 samples were received (an increase of 10% from the previous year) and 
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6 samples did not comply with the Code. The problems related to inaccurate labelling of 
alcohol content (4), and excess sulphur dioxide (2). 
 
A more substantial problem is encountered with the accuracy of labelling of alcohol content 
for the EC, where a very tight tolerance (±0.5%) is required.  Of the total of 2617 wines 
tested, 141 samples (5.3%) did not meet this tolerance.  Strict EC requirements for levels of 
sulphur dioxide and added citric acid were not met by a further 11 samples. 
 
No major changes have been observed in the composition of New Zealand export wines over 
the last several years, although it is noteworthy that fewer very sweet wines are being 
presented for export.  This is most likely related to the technical difficulties in meeting 
overseas regulatory limits for volatile acidity in such wines. Over a longer time frame an 
upward trend has been observed in the alcohol content of New Zealand export wines.  In 1990 
median alcohol levels for both red and white wines were 11.8%, while in 2002/2003 the 
median levels were 13.2% (white) and 13.4% (red). This is probably due to more emphasis on 
ripeness of grapes in recent years. 
 
Brief progress reports on sample numbers were provided on a quarterly basis. A fuller 
analysis of the testing programme was presented in the form of an annual report. 
 
Mitchell JW. (2003) Export wine certification. 2002-2003 Annual report. ESR Client Report 
FW0357. Auckland: ESR. 
 
6.4 Food Safety Centre of Excellence 
 
If the Food Safety Group at ESR is to maintain its position as a leading supplier of scientific 
advice on food safety to the NZFSA, then it is important that it maintains its expertise in this 
field and maintains contact with overseas peers.  In reality maintenance of competency is a 
requirement of all scientists and this is essentially one of the overheads supported by ESR.  
This core commitment of ESR did allow staff within the food safety group to make a number 
of overseas visits during the year with most attending and presenting papers or posters at 
international conferences related to their area of expertise. 
 
6.5 Monitor ing Protocols 
 
ESR carries out a number of monitoring projects to determine the content of identified 
hazards in foods and thus, provide background information to the NZFSA to support their 
regulatory role.  Protocols for these projects tend to be developed on an ad hoc basis and it 
would be more efficient if these made use of a suite of standard protocols developed and 
agreed between ESR and the NZFSA.   
 
During the year, a list of the protocols that are desirable have been developed and agreed with 
the NZFSA.  Development of many of these will be relatively simple, as the underlying issues 
have already been addressed in previous projects (e.g. Garrett N. (2001) Guidelines for 
systematic food sampling ESR Client Report FW0081. Auckland: ESR).  Part of the project 
during the 2002/2003 year has been involved in identifying these documents and obtaining 
copies. 
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The agreed protocols will represent a set of Standard Operating Procedures (SOPs) and will 
cover activities such as: 
·  Management of projects 
·  Development of the project protocol 
·  The sampling strategy 
·  Test methodology 
·  Reporting results 
·  Reporting of a project 
·  Storage and access to project records 
 
Love JL. (2003) Monitoring protocols. Draft list of protocols required for monitoring and 
surveillance projects. ESR Client Report FW0316. Christchurch: ESR. 
 
6.6 Database Amalgamation 
 
The NZFSA has access to a number of databases in various organisations that are used to 
support their regulatory activities.  Many of these databases are on incompatible software 
platforms and the NZFSA has a need to rationalise these systems and improving data 
compatibility from the various sources.  This may have implications for the internal ESR 
databases that are used to support food safety advice and consultancy by ESR scientists.   
 
During 2002-2003 work was carried out to establish the scope of database amalgamation and 
rationalisation required.   
 
This work area also included a quality assurance function for transmission of laboratory 
results between the ESRLab laboratory data management system at ESR and the FoodNet 
database at the NZFSA. This involved checking of a percentage of reports in transmission to 
the NZFSA for accuracy and completeness and management of the transmission process to 
ensure that results were delivered to the NZFSA in a timely manner. 
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APPENDIX 1 NEW ZEALAND FOOD SAFETY AUTHORITY – ESR SCIENCE 
CONTRACT 2002-2003. SERVICE DESCRIPTIONS, WORK AREAS 
AND AGREED OUTPUTS 

 
RISK ANALYSIS AND RANKING 
 
Risk profiles 
 
·  Delivery of completed risk profiles 
 
Profiling of chemical hazards 
 
·  Delivery of risk profile for mycotoxin(s) 
 
Risk ranking 
 
·  Report on progress with development of a consensus position on risk ranking 
 
 
RISK BASED CHEMICAL SURVEILLANCE 
 
New Zealand Total Diet Study (NZTDS) 
 
·  Chapter in annual report on food safety, peer reviewed by NZFSA, summarizing results  

- 30 June 2003. 
 
Pesticide residue/Veterinary medicine monitoring 
 
·  Chapter in annual report summarising progress made 
 
WHO/GEMS 
 
·  Audit New Zealand data held by WHO GEMS/Food for completeness and accuracy 
·  Complete annual report and proposed work plans for submission to WHO 
 
Genetically modified food - Detection and survey   
 
·  Six monthly progress reports 
·  Reporting of survey results 
 
Analytical development 
 
·  Summary of analytical capability developed, including justification, in chapter in 

annual report 
 
Chloropropanols survey in soy based marinades 
 
·  Chapter in annual report 
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RISK BASED MICROBIOLOGICAL SURVEILLANCE 
 
Intelligence monitoring at retail level (IMARL) 
 
·  Provide a summary report to MoH at the completion of each project 
 
Information for HPOs and industry 
 
·  Information for the food service industry that concisely explains the problems and gives 

solutions 
 
Survey of food handling behaviour and practices 
 
·  Provide resource material for food businesses. 
 
Salmonella Quantitative Risk Assessment (QRA) 
 
·  Reporting of food testing results for inclusion in final report 
 
Listeria monocytogenes Risk Assessment 
 
·  Preparation of risk assessment on Listeria in smoked salmon for submission to a peer-

reviewed journal 
 
Transmission routes of Campylobacter from the environment to humans: Part 2: Food routes 
(offals) 
 
·  Production of a peer reviewed report on this transmission route of Campylobacter 
 
PHU foodborne illness investigation consultation 
 
·  Provide summary report with recommendations to NZFSA 
 
Analytical development – microbiology 
 
·  Summary of analytical capability developed, including justification, in annual report 
 
 
CURRENT AWARENESS AND EMERGING ISSUES 
 
Current awareness and emerging issues 
 
·  Bring key emerging issues to the attention of MoH and determine whether further study 

is warranted 
·  Present 6-monthly reports to MoH on current awareness in chemical and 

microbiological (to include food borne illnesses) food contamination 
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·  Present quarterly report on genetically modified foods current awareness (changed to 
six-monthly in the second half of the year) 

 
CORE COMPETENCIES 
 
Food Safety Centre of Excellence 
 
·  Circulation of the agreed plan for the ensuring the Food Safety Group remains a Centre 

of Excellence for food safety in New Zealand. 
 
Monitoring Protocols 
 
·  Circulation of the agreed plan of protocols required amongst key user groups. 
 
Database Amalgamation 
 
·  A brief report on the scoping of ESR’s appropriate involvement in the process of 

linking existing ESR databases into the Food Safety database system.  An important 
component will be approaches to ensuring data compatibility of existing data and new 
monitoring and surveillance data. 

 
Food complaints (F12b) 
 
·  Six monthly reports summarising sample numbers, food types, laboratory results and 

where available, other information relating to CCP failures and follow up action 
 
Food consultation (F4) 
 
·  Quarterly reports on activity to NZFSA 
 
Courier service (F13OT2) 
 
·  Management of courier service 
 
Export wine certification (F16) 
 
·  Present quarterly reports on activity to MoH 
 
Annual report 
 
·  Preparation of annual report draft electronic copy 
·  Full report available by 30 September 2003 


