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AsureQuality’s Governance Structure
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AsureQuality’s Role In The Regulatory System
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AsureQuality (AQ) Laboratory Services for Ministry of Primary 

Industries

▪ National Chemical Contaminants Programme in Milk 

▪ Food Residue Surveillance Program

– Meats, Seafood, Honey, Fresh Products 

– Ad hoc surveys

▪ Imported Foods Program

– High risk foods

– Total diet survey

▪ Wild gathered foods (fish, shellfish, game)

▪ Crisis response
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Dealing With The Unexpected
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All ACVM

ACVM Registered 
in EU 1310

EU ACVM in 
milk 484

ACVM Registered in NZ 
1070



Sudan Dyes (2004)
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Be Careful What You Wish For

▪ Economically Motivated Adulteration

– Intentional adulteration of food for financial advantage

▪ Some ‘adulteration’ is allowed

– Nitrite in meat

» fights harmful bacteria in ham, salami and other processed and cured meats

» (but) also lends them their pink coloration

– Potential to result in serious public health consequences

▪ Melamine as an example of greed upon greed

– Deliberate acts that are intended to evade detection

– USFDA definition:

▪ “fraudulent, intentional substitution or addition of a substance in a product for 

the purpose of increasing the apparent value of the product or reducing the cost 

of its production, i.e., for economic gain.”

– 1980-2013, 137 unique incidents in 11 food categories
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Sudan Dyes - Background

▪ 2003, the EU-Rapid Alert System issued notifications concerning the 

presence of Sudan dyes in foods

– chili, spices, mixtures of spices, tomato sauces, pastas and sausages. 

▪ 2004, Germany reports the identification of two prohibited colours: 4-

(dimethyl-amino) azobenzene (Butter Yellow) and Para Red in bell 

pepper powder and curry.

▪ 2005, Great Britain experienced an extensive Rapid Alert action cycle.

– Widespread use of one lot of chili powder contaminated with Sudan I.

– Worcester sauce, pizzas, pot noodles and seafood

▪ New Zealand imports more than 2 million kilograms of spices each 

year
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Sudan Dyes – Why are they bad?

▪ Sudan I 

– Genotoxic. 

▪ damages the genetic information within a cell causing mutations

– Carcinogenic in rats

▪ promotes the formation of cancer

▪ Sudan III

– Toxic

– Carcinogenic in rats

▪ Sudan IV

– Carcinogenic in rats

– Used as a heating-fuel dye in the UK
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Sudan Dyes - AQ Response

▪ AQ developed a method based on detecting the colour of the dyes.

▪ Method was from the literature, adapted for AQs instrumentation

▪ 2-3 people working full time for 12 months to get the samples through 

the lab.

▪ 1000’s of samples processed

10



Sudan Dyes – Ministry of Primary Industries follow up

▪ A total of 115 samples were purchased from suppliers from Auckland 

and Wellington during June-July 2011

▪ One sample of cinnamon quills had detectable levels of the dye 

Auramine O

▪ MPI contacted all the importers of products included in the survey to 

notify them of the findings and remind them of their obligations under 

the Food Act 1981 to comply with Food Standards Code requirements
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Sudan Dyes
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Food Additives & Contaminants: Part A, 33:4, 583-591



Melamine in Pet food – A Harbinger to a Latter Crisis

▪ March 2007

– renal failure in pets associated with the consumption of mostly wet pet 

foods made with wheat gluten from a single Chinese company

– recall began voluntarily with the Canadian company Menu Foods on 16 

March 2007

– One month later, contaminated rice protein from a different source in China 

was also identified as being associated with kidney failure in pets

▪ May 2007

– It was all over; Then AQ buys a standard of melamine.

▪ Early 2008

– A sample of Chinese-made infant formula is hand delivered to AQ 

Wellington
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Melamine Crisis (2008)
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▪ The apparent protein content of food is determined by standard 

tests such as the Kjeldahl and Dumas tests

– estimate protein levels by measuring the nitrogen content

▪ Also captures the non-protein nitrogen



Melamine – AsureQuality Response

▪ Biosecurity aspects 

▪ AQ dedicated one scientist to the method development 

▪ Dedicated one LC-MS/MS instrument to the effort

▪ ~3 days later, the result was ready – sort of

▪ ~10 days later, AQ lab receiving 300 samples per day

– Capacity of lab was 240 samples per day

▪ 6 weeks later, a new LC-MS/MS instrument arrived

– And it didn’t work
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Melamine

▪ An example of Greed upon Greed

– Price of melamine in 2008 $710 USD/ton

– Price of melamine slag in 2008: $350 USD/ton

▪ Melamine is not toxic

▪ Melamine-cyanuric acid complex precipitated in urine (pH 6)

– The more acidic the urine, the less soluble the melamine-cyanuric acid 

complex 

▪ Control of the supply chain

– Farms; tankers; silos; dairy factories
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Melamine Adulteration
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• Don’t think it is not still happening

• Viewed 16 June 2019

• Saudi importation of Infant Formula example



DCD (a.k.a 2-Cyanoguanidine, dicyandiamide)

▪ Fed upon the fear left in the shadow of the melamine crisis

▪ 66.6 % Nitrogen 66.8% Nitrogen
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DCD – Why was NZ using it?

– incorporate a nitrous oxide (N2O) mitigation technology, the nitrification 

inhibitor DCD, into the agriculture section of New Zealand’s greenhouse 

gas national inventory. 

– Dicyandiamide (DCD) is an environmentally safe and extensively 

researched nitrification inhibitor that has been demonstrated to reduce 

N2O and/or nitrate leaching in pastoral grassland systems grazed by dairy 

cattle based on 28 peer-reviewed published New Zealand studies.
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DCD 
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▪ Late 2012

– Samples of milk tested positive for the presence of DCD in milk

– 6 LC-MS/MS instruments (out of 7) dedicated to DCD analysis

▪ Jan 2013

– voluntary suspension of DCD sales by the chemical's two NZ 

manufacturers, Ravensdown and Ballance Agri-Nutrients

– “Greg Campbell, the Ravensdown boss said "As DCD has been used 

safely around the world for 30 years, there has never been a set of 

international standards around maximum residue level in food products.””

▪ Nov 2013 NZ milk declared DCD free

▪ To date, Sri Lanka requires NZ milk to be tested for DCD

▪ Historically DCD required to be added to German fertiliser



Timeline of the 1080 Criminal Blackmail Event

▪ November 27, 2014 – Letters containing 1080 mixed with infant 

formula received by Fonterra and Federated Farmers: Police notified.

▪ ESR asked to identify/confirm the contaminant was 1080

– ESR 1080 standard had expired

– Sourced fresh standard from one of only two laboratories undertaking 

1080 analyses (AQ of course)
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Timeline of the 1080 Criminal Blackmail Event

▪ December 12 – AsureQuality asked to develop method. (Friday 

morning) and again Friday afternoon

▪ Immediately identified that and Internal Standard, 13C2D2FNaO2 was 

available from Cambridge Isotope Laboratories (Massachusetts)
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What is an isotope?

▪ iso- ‘equal’ + Greek topos ‘place’ (because the isotopes occupy the 

same place in the periodic table of elements)

▪ each of two or more forms of the same element that contain equal 

numbers of protons but different numbers of neutrons in their nuclei, 

and hence differ in relative atomic mass but not in chemical properties
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Timeline of the 1080 Criminal Blackmail Event

▪ December 14 to January 13

– Saturday 14 December 4 am (2 people)

– Monday 16 December MPI fess up (Plan A, B and C) (5 people)

– Tuesday 17 December IS arrives

– Wednesday 18 December Det Sgt Geoff Baber

▪ Christmas 2014

▪ Dow Chemical company

▪ Waters Corporation $342k order
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Timeline of the 1080 Criminal Blackmail Event

▪ January 13, 2015 – Validation report completed, testing begins.

– 1000’s of samples per week

– +10 specially employed staff (20 people)

– Extra equipment (3x Agilent GC-MS/MS)
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Timeline of the 1080 Criminal Blackmail Event

▪ March 3 – A school camp

▪ March 4 – A 10 pm text

▪ March 5 – A 9 am phone call

▪ March 7 – AsureQuality scientists dispatched to Beijing.

– People’s National Conference
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Timeline of the 1080 Criminal Blackmail Event

▪ March 10 – A public announcement about the threat is made and 

tighter security put in place around milk powder production and sales.

– And where were the AQ Scientists?

▪ March 10 – Finally into a lab (NIM)
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Timeline of the 1080 Criminal Blackmail Event

▪ October 13 – Jeremy Hamish Kerr questioned by police, arrested and 

appears in Court charged with two counts of blackmail.
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Timeline of the 1080 Criminal Blackmail Event

▪ February 17, 2016 – Kerr convicted; Sentenced to 8 ½ years.

▪ 150 000 tests carried out on milk and infant formula in 6 months

▪ cost of the crime to the country was more than $37 million

▪ $2 M was for chemical testing by AQ (+ other labs $4 M)

– Also increased security at dairy plants, supermarkets, farms.

– Loss of orders

– Police investigation cost $5 M

▪ Within weeks, China lifts requirement for 1080 testing of NZ products
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Conclusions

▪ Don’t answer your phone on a Friday

▪ MPI have a small team of dedicated people who understand how to 

resolve crises

▪ MPI relies heavily on the expertise of contract laboratories

▪ AQ has expertise, equipment, capacity and capability to assist MPI 

and corporates with food contamination crises

▪ Everyone involved in a food crisis spends a lot of time and energy to 

resolve it
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