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Introduction 1

PESTICIDE RESIDUES IN FOOD
REPORT OF THE 2012 JOINT FAO/WHO MEETING OF EXPERTS

1. INTRODUCTION

A Joint Meeting of the FAO Panel of Experts on Pesticide Residues in Food and the
Environment and the WHO Core Assessment Group (JMPR) was held at FAO Head-
quarters, Rome (ltaly), from 11 to 20 September 2012. The Panel Members of FAO met in
preparatory sessions on 6—10 September.

The Meeting was opened by Dr Gavin Wall, Director, OiC, Plant Production and Protection
Division (AGP), FAO. On behalf of FAO and WHO, Dr Wall welcomed and thanked the participants
for providing their expertise and for the significant time and effort put into such an important activity,
noting that there were 40 participants from 17 countries. He also expressed gratitude to the respective
national authorities, institutes and organizations that have allowed their experts to contribute to this
important work on pesticide residues.

The long history and key role played by the JMPR in the establishment of global residues
standards was highlighted by Dr Wall. In particular, the importance of the JMPR pesticide risk
assessments and the provision of scientific advice in helping to ensure the supply of safe food to
consumers and the facilitation of fair international trade. Activities closely aligned with a fundamental
principle of the UN, i.e., that all people should have access to sufficient and safe food to meet their
needs via an efficient and fair food trade system.

In this context Dr Wall referred to the zero hunger campaign, recently launched by the
Secretary-General of the UN at the time of the Rio+20 event. He pointed out that eradication of
hunger could not be achieved without consumers having access to safe, affordable food. He
highlighted that as the hungry and the sick are more vulnerable to the impacts of food contaminants
there was a broader need to ensure that safe food should go hand in hand with safe water and
improved sanitation, further underlining the importance of the work undertaken by the JMPR.

The issue of JIMPR resourcing and its importance were also commented upon by Dr Wall. He
mentioned that the issue had recently been discussed by the Codex Alimentarius Commission with
member countries acknowledging their responsibility to ensure JMPR was sufficiently funded to
enable the efficient provision of high quality scientific advice continued in a sustainable and timely
manner. To this end Dr Wall indicated that the CAC had established a working group to identify short
and longer term solutions to the current resource constraints.

Dr Selma Doyran, Chief Secretary, Codex Alimentarius Commission Joint FAO/WHO Food
Standards Programme, also addressed the Meeting. She commented on the importance of scientific
advice and how this had been raised at a recent the WTO SPS committee meeting. She also thanked
the participants for their commitment and hard work in undertaking the activities of the JMPR.

The Meeting was held in pursuance of recommendations made by previous Meetings and
accepted by the governing bodies of FAO and WHO that studies should be undertaken jointly by
experts to evaluate possible hazards to humans arising from the occurrence of residues of pesticides in
foods. The reports of previous Joint Meetings (see Annex 5) contain information on acceptable daily
intakes (ADIs), acute reference doses (ARfDs), MRLs and the general principles that have been used
for evaluating pesticides. The supporting documents (residue and toxicological evaluations) contain
detailed monographs on these pesticides and include evaluations of analytical methods.

During the Meeting, the FAO Panel of Experts was responsible for reviewing residue and
analytical aspects of the pesticides under consideration, including data on their metabolism, fate in the
environment and use patterns, and for estimating the maximum levels of residues that might occur as
a result of use of the pesticides according to good agricultural practice (GAP). Maximum residue
levels and supervised trials median residue (STMR) values were estimated for commodities of animal
origin. The WHO Core Assessment Group was responsible for reviewing toxicological and related
data in order to establish ADIs, and AR{Ds, where necessary.
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The Meeting evaluated 31 pesticides, including 7 new compounds and 7 compounds that were
re-evaluated within the periodic review programme of the CCPR, for toxicity or residues, or both.

The Meeting allocated ADIs and ARfDs, estimated maximum residue levels and
recommended them for use by the CCPR, and estimated STMR and highest residue levels as a basis
for estimating dietary intake.

The Meeting also estimated the dictary intakes (both short-term and long-term) of the
pesticides reviewed and, on this basis, performed a dietary risk assessment in relation to their ADIs or
ARfDs. Cases in which ADIs or ARfDs may be exceeded were clearly indicated in order to facilitate
the decision-making process of the CCPR. The rationale for methodologies for long- and short-term
dietary risk assessment are described in detail in FAO Manual on the submission and evaluation of
pesticide residue data for the estimation of MRLs in food and feed (2009).

The Meeting considered a number of current issues related to the risk assessment of
chemicals, the evaluation of pesticide residues and the procedures used to recommend maximum
residue levels.

1.1 DECLARATION OF INTERESTS

The Secretariat informed the Meeting that all experts participating in the 2012 JMPR had completed
declaration-of-interest forms and that no conflicts had been identified.
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2. GENERAL CONSIDERATIONS

2.1 FURTHER CONSIDERATION ON “COMPOUNDS NO LONGER SUPPORTED BY
THE ORIGINAL SPONSOR”

The most usual reason for referring an item to the JMPR agenda is to obtain recommendations for
maximum residue limits (MRLs) for plant protection products, for consideration by CCPR. These
would normally be products in commerce, with a commercial sponsor (i.e. an agrochemical company)
that would be expected to generate and provide the appropriate data for consideration of the
establishment of health-based guidance values and MRLs.

There may be a need for use of plant protection products no longer under patent and produced
by generics companies or other manufacturers, with no support from the companies that generated the
original data. Sometimes, older active ingredients have changed sponsor through merger or
acquisition of companies on numerous occasions. As a consequence, the raw data generated many
years ago for original registration, according to now-outdated protocols and standards, may not be
available or may be only partially available and of limited utility for a modern evaluation.
Nevertheless, JMPR may be asked, in the context of the periodic re-evaluations by CCPR, to consider
such active ingredients for recommendations of MRLs. Recent examples include dicofol, dichlorvos,
propylene oxide and fenvalerate.

In formulating the problem to be addressed by the risk assessment, it is of paramount
importance that a dialogue be maintained between JMPR (WHO and FAO secretariats) and the risk
managers requesting advice. Among issues that will need to be resolved are:

1. Is the compound supported by the data owner?

2. Is the compound or one of its isomers registered, reviewed or likely to be registered in a
country or region?

Is there sufficient information available to enable a meaningful evaluation?

4. What is the specific concern (duration of exposure, population exposed, source of residue in
food)?

5. What form of advice would be most helpful to the risk manager?

6. If such advice cannot be provided (e.g. because of data limitations), is there alternative advice
that might be of value?

In situations where the active ingredient is supported by a data owner, JMPR would expect
and require all relevant study reports as described in EHC 240" and the FAO JMPR Manual® to be
submitted for consideration and that these would be of an adequate quality. For situations where a
company no longer sponsors the product (typically older active ingredients), the information available
may not comprise a full data package. In these cases, in order to maintain consistency in the quality of
its assessments, JMPR would adhere to the following principles:

e The requesting country should be responsible for providing information on the intended uses,
specification of the technical active substance used in the country and a justification for
assessment by JMPR.

' FAO/WHO (2009). Principles and methods for the risk assessment of chemicals in food. A joint publication of
the Food and Agriculture Organization of the United Nations and the World Health Organization. Geneva,
Switzerland, World Health Organization (Environmental Health Criteria 240).

2 FAO Manual (2009). Submission and evaluation of pesticide residues data for the estimation of maximum
residue levels in food and feed. Rome, Italy, Food and Agriculture Organization of the United Nations (FAO
Plant Production and Protection Paper 197).
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e The information required would be such that it would be possible to address the key questions
for the human health assessment, including establishment of an acceptable daily intake (ADI)
and/or acute reference dose (ARfD), when required, and the definition of residues for
enforcement of MRLs and dietary risk assessment. Furthermore, data on a sufficient number
of supervised trials in or on food and feed crops reflecting the current use patterns specified
on the relevant labels are required for estimation of maximum residue levels and supervised
trials median residue (STMR) and highest residue (HR) values. Trial data may be
complemented by relevant selective survey residue data. A complete list of information
required is described in the FAO JMPR Manual.

e It is the responsibility of the requesting country to provide the available data and other
relevant information, such as available assessments by supranational and national authorities
and publications from a recently conducted literature search.

e If literature studies are to be relied upon, JMPR will weigh such studies for their quality and
design. Because raw data will not be available, there needs to be sufficient information on
methods and results to enable the study findings to be reconstructed.

e [f critical data are missing, then JMPR may still determine whether an assessment is possible;
in such cases, however, it is likely that conservative assumptions will be used to address the
missing information. For example, in the evaluation of propylene oxide in 2011, JMPR used
an additional safety factor of 10 in establishing the ADI and the ARfD, because of limitations
in the database.

e If sufficient information is not available to enable the establishment of health-based guidance
values, JMPR may provide alternative guidance, such as characterization of the margin of
exposure, or may conclude that it is not possible to provide any guidance in the absence of
additional information.

The suitability of the submitted information can be assessed only on a case-by-case basis.
Three examples (see below), taken from recent JMPR evaluations, illustrate some likely situations.

Fenvalerate

Fenvalerate was re-evaluated by JMPR for toxicity and residues in 2012. One country provided access
to a comprehensive data package on the toxicology of fenvalerate. Overall, the information available,
including the JMPR assessment of esfenvalerate from 2002, enabled the Meeting to establish an ADI
and an ARfD for fenvalerate.

The 2002 JMPR evaluation of esfenvalerate for residues was comprehensive, was based
mainly on studies for fenvalerate and included all critical information on metabolism in animals and
plants, animal transfer studies, etc. The evaluation in 2002 reflects current scientific knowledge, and
the conclusion could be used for the re-evaluation of fenvalerate. The conduct of supervised trials and
their results enabled the estimation of residue levels and calculation of dietary intake for fenvalerate.

Dicofol

Prior to its re-evaluation in 2011, dicofol was last evaluated for toxicity by JMPR in 1992.
One country provided a number of original studies to JMPR, on the basis of which, together
with the previous evaluation, the Meeting was able to establish an ADI and an ARfD for the
compound.

In the 1994 evaluation for residues, the data presented did not contain the necessary details on
the nature of plant metabolites to enable the definition of residues for risk assessment purposes. The
lack of critical plant metabolism data was identified by the Meeting, and after that the required
information was provided by a country. On the basis of all data, residue levels for tea could be
estimated.
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Dichlorvos

In the 2011 JMPR re-evaluation of dichlorvos, the data package on residues contained only limited
information on plant metabolism and animal metabolism following oral administration of the
compound. Furthermore, only a few supervised trials reflected the current use pattern. One country
submitted additional critical information on the behaviour of residues following use according to good
agricultural practice (GAP), which made possible estimation of maximum residue levels and STMR
and HR values. However, the Meeting could recommend limits for only two major crops; otherwise,
the upper bound of the ADI would be exceeded.

2.2 UPDATE OF THE GEMS/FOOD CLUSTER DIETS

The Global Environment Monitoring System — Food Contamination Monitoring and Assessment
Programme (GEMS/Food) cluster diets are based on FAO food supply data and correspond to average
per capita consumption. The clustering of countries with similar dietary patterns was performed in
1997 at the request of CCPR, and the resulting 13 cluster diets are used by the JMPR to estimate long-
term intake of pesticide residues.

WHO commissioned an update of the clustering based on a more accurate statistical
technique as well as on the latest available FAO data (from 2002 to 2007). The new analysis has
resulted in 17 cluster diets. A project will commence in 2013 to develop an automated spreadsheet to
enable the new cluster diets to be used by the JMPR within the next two years.

2.3 UPDATE OF JMPR GUIDANCE DOCUMENT

The WHO Core Assessment Group on Pesticide Residues agreed to update its guidance document to
incorporate the experience gained over the years and advances in scientific knowledge and to improve
the transparency and efficiency of JMPR decisions. The new guidance should be of use for industry
and for Codex member states submitting dossiers as well as for experts writing or peer reviewing the
JMPR reports and monographs.

Three main components were identified, relating to process and procedures, content and
format of monographs and reports, and general criteria for interpretation of toxicological data. It is
anticipated that the draft guidance will be discussed at the 2013 JMPR.

24 HAZARD ASSESSMENT IN THE 21ST CENTURY: INCORPORATING DATA
FROM NEW MECHANISTIC-BASED APPROACHES IN JMPR EVALUATIONS

JMPR is not a regulatory body with specific data requirements. However, JMPR is a major user of
data that are already available. The Meeting is committed to using the best information available,
generated wherever by the most relevant scientific means, as long as the information is credible and
addresses the needs of JMPR to evaluate the potential dietary risks of pesticides. JMPR encourages
the development of more accurate, resource-effective guidance and assessment methods that are
scientifically sound and, to the extent possible, internationally harmonized.

Since the publication of the United States National Research Council’s report entitled Toxicity
testing in the 21st century: A vision and a strategyl in 2007, there has been great interest in the
development of new molecular and computer-based approaches to increase the relevance,
predictability and timeliness of safety evaluations, while reducing the need for animal studies to the
extent possible. JIMPR is committed to reducing unnecessary animal testing, but is of the view that, at
present, it is not possible to avoid the use of in vivo studies if toxicity evaluations are to be as reliable
as possible. Currently, mechanistically based approaches are of most value when integrated with

! National Research Council (2007). Toxicity testing in the 21st century: a vision and a strategy. Washington,
DC, USA, National Academies Press.
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traditional test methods to enable more hypothesis-based assessments and focused evaluations on the
effects of concern.

A number of proposals to achieve more effective and efficient safety assessments have been
put forward by governmental agencies/organizations and international organizations. In its 2006
report, JMPR welcomed initiatives to produce more accurate assessments, while utilizing fewer
resources than with the current toxicity testing and assessment paradigm.

It should be noted that the use of hypothesis-driven approaches that permit the incorporation
of existing knowledge and new scientific advancements in the evaluation of toxicity have been in
practice by JMPR for some time. Within the context of JMPR evaluations, assessment of data-poor
compounds, such as metabolites or degradates of pesticide active ingredients, has included the use of
structure—activity analysis and read-across methods. A number of JMPR evaluations have also
included an assessment of the mode of action for a cancer or non-cancer end-point using the
International Programme on Chemical Safety (IPCS) mode of action/human relevance framework.
IPCS is currently updating this framework to incorporate current experience and in the context of new
methodological developments.

A recent example of the use of data from mechanistically designed in vitro and in vivo
models to evaluate the human relevance of rodent tumour and developmental toxicity responses is
provided in the evaluation of sulfoxaflor (see 2011 JMPR report). The IPCS mode of action
framework was employed to provide a structured, rigorous and transparent approach to support the
integration of diverse types of data (i.e. in vitro, in vivo, traditional, mechanistic), including those
from newer methods, through application of a weight of evidence approach using the Bradford Hill
considerations to evaluate plausible causal linkages among key events at various levels of biological
organization to the in vivo adverse outcomes of interest.

JMPR would rely on the demonstration that the methods used to produce toxicity data are fit
for purpose and will consider such information in judgement of the suitability of data for use in its
evaluations, since JMPR does not validate testing methods. It is the opinion of JMPR that scientific
developments and understanding are not sufficient at this time to enable the replacement of in vivo
testing with in vitro methods to predict hazards and potency for systemic toxicities. However, new
approaches can be used to complement traditional testing.

The determination of when these approaches will be useful will depend not only on peer
review, but on what the method predicts with respect to mode of action knowledge, including the
understanding of causal linkages of key events with the adverse effects. Furthermore, to realize a
paradigm shift to greater reliance on in vitro and in silico methods will require close collaboration
within the scientific community, international organizations and government authorities. The
transition of 21st century technologies will be a mutual learning experience.

In conclusion, it is important that methods are scientifically defensible and fit for purpose and
that there is a transparent understanding of the uncertainties associated with any new method. JIMPR
is committed to fostering workable transitions from traditional methods to new methods within its
practice. JIMPR offers to evaluate data generated using new technologies as they become available, in
parallel with the results of traditional toxicity testing, to determine their utility and role in pesticide
evaluation.

2.5 CONSIDERATION OF ADAPTIVE AND MINOR RESPONSES TO DISCRIMINATE
BETWEEN ADVERSE AND NON-ADVERSE EFFECTS

In 2006, JMPR discussed and published a guidance on the interpretation of hepatocellular
hypertrophy (see 2006 JMPR report) to facilitate consistent and transparent decisions in pesticide
evaluations. The purpose of that document was to provide general guidance for determining whether
the observation of hepatocellular hypertrophy in different laboratory species is indicative of an
adaptive or an adverse event, so that the most appropriate reference dose can be identified for the
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establishment of health-based guidance values. At the 2011 Meeting, JMPR agreed that guidance on
additional minor and adaptive changes was necessary and formed a small working group to define the
scope of such guidance, for discussion at the 2012 Meeting.

The working group prepared a discussion document, which was considered at the Meeting in
2012, at which time it was agreed to develop this guidance further. The structure of the document was
agreed and tasks were allocated, with a view to preparing draft guidance for discussion at the 2013
Meeting of JMPR.

2.6 CHANGES IN JMPR PROCEDURE

The issue of JMPR resourcing was discussed previously by both JMPR and CCPR. In parallel with
the need for adequate resources for scientific advice, the need to increase JMPR capacity in coming
years was recognized.

The WHO Core Assessment Group on Pesticide Residues implemented teleconferences in
early July 2012 to resolve routine technical matters prior to the 2012 JMPR. These teleconferences
helped to identify questions for industry that could be easily addressed by written communication
before the meeting. That enabled the cancellation of the discussion with sponsors during the JMPR
meeting, which consequently increased the meeting duration by more than half a day. The new
procedure was considered to be efficient in terms of increasing JMPR capacity and will be
implemented again for the 2013 JMPR.

The WHO Core Assessment Group also initiated the development of revised guidance for
data submission and for monographers (see also section 2.3).

2.7 ASSESSMENT OF COMPOUNDS WITH VERY LOW TOXICITY

For some years, JMPR has not established an ARfD for a pesticide under consideration if the
available data on acute effects indicate that the ARfD would be higher than 5 mg/kg body weight
(bw). The grounds for this practice were discussed in the 2004 JMPR report (and in more detail in
Solecki et al., 2005") on guidance for setting ARfDs. The maximum cut-off of 5 mg/kg bw for the
ARfD was based on a consideration of maximum food consumption estimates and maximum residue
levels in foods. This cut-off equates to a no-observed-adverse-effect level (NOAEL) of 500 mg/kg
bw, with the application of the default uncertainty factor of 100. This upper limit for the ARfD has
also been adopted in Organisation for Economic Co-operation and Development (OECD) guidance on
setting ARfDs”.

With respect to toxicological effects after long-term dosing, JMPR notes that a number of
pesticides developed in recent years cause no or minimal effects at limit doses in the extensive suite of
repeated-dose mammalian toxicity tests required to support their regulatory approval.

One such chemical is the new fungicide ametoctradin, which was evaluated by JMPR for the
first time in 2012 (see section 5.1). In the toxicology studies on this compound, no adverse effects
were observed at or near the limit dose of approximately 1000 mg/kg bw per day (i.e. all individual
NOAELSs were well above the 500 mg/kg bw per day limit discussed above), there was no evidence of
genotoxicity and there were no metabolites of any toxicological significance. Thus, the Meeting
concluded that, in addition to it being unnecessary to establish an ARfD, there was also no need to
establish an ADI for this compound.

" Solecki R et al. (2005). Guidance on setting of acute reference dose (ARfD) for pesticides. Food and Chemical
Toxicology, 43:1569-1593.

2 OECD (2010). Guidance for the derivation of an acute reference dose. Paris, France, Organisation for
Economic Co-operation and Development (ENV/JIM/MONO(2010)15; Series on Testing and Assessment, No.
124).
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This decision, taken for the first time at the 2012 JMPR, was based on a reasonable estimate
of a likely maximal daily intake of residues arising from the diet. By applying a similar principle to
that considered for not establishing ARfDs, the 2012 Meeting considered that it would be possible to
set an extreme upper-bound limit for the ADI, noting that the long-term 24-hour dietary intake of
residues of a pesticide will be less than the international estimate of short-term dietary intake (IESTI)
of residues from that pesticide.

Thus, the ADI for ametoctradin was recorded as “ADI unnecessary”, and the margin of
exposure between the intake resulting from the proposed maximum residue levels and the highest
dose tested was reported.

The Meeting noted that adoption of this practice should also help to avoid the need to conduct
repeated-dose toxicity testing of low-toxicity pesticides at doses above the limit dose in order to
establish an ADL

The proposal of JMPR not to establish ADIs for pesticides with very low or no apparent
mammalian toxicity when tested at limit doses will be considered further by the FAO Panel of Experts
on Pesticide Residues in Food and the Environment at the 2013 JMPR. A cut-off for the ADI may be
refined by the FAO Panel, taking into account long-term, high-level consumption.

2.8 UPDATE OF THE AUTOMATED SPREADSHEET APPLICATIONS FOR THE
CALCULATION OF SHORT-TERM DIETARY INTAKE: NEW LARGE PORTION
DATA

The 2003 Meeting of the JMPR agreed to adopt automated spreadsheet applications for the
calculation of dietary intake, in order to harmonize and facilitate the estimation process. The
spreadsheet applications were constructed by RIVM (National Institute for Public Health and the
Environment), of the Netherlands in cooperation with WHO/GEMS/Food by incorporating available
consumption data into Excel spreadsheets and, where possible, linking this consumption data to the
Codex Commodities for which HR(-P)s and STMR(-P)s are estimated. The spreadsheets are used to
calculate the IESTI using the formulas as described in Chapter 7 of the 2009 FAO manual. To use the
spreadsheets, estimates made by JMPR (ARfD, STMR(-P), HR(-P)) are entered according to the
manual attached to the spreadsheets. Then calculations and generation of a final table are performed
automatically.

In its 2010 Report, JMPR highlighted the importance of current consumption data for a
reliable risk assessment (General Considerations 2.2 and 2.3). As a result of a WHO/GEMS/Food
request to provide or update national large portion data for acute dietary risk assessment (March
2011), the governments of Australia, France, Germany, Netherlands and Thailand provided new or
updated information on large portion data and/or commodity unit weights and percent edible portions
for the JMPR 2011. As a result of the extension of the request the governments of Brazil, China,
Finland, and Japan provided data for use by the current JMPR Meeting. Denmark indicated that their
large portion data were already covered by the JMPR 2011 data and refrained from sending further
large portion data. The government of the UK confirmed that the 2003 dataset was still valid. Large
portion data already available to JMPR and provided by the governments of South Africa, and the
USA were retained. Unit weight data already available to the 2003 JMPR and provided by the
governments of Belgium, Sweden, and the USA were also retained.

The population age groups for which large portion data have been provided differed between
countries. Large portion data are now available for general population (all ages), women of
childbearing age (14-50 yrs), and children of 6 yrs and under. Since data were available on a number
of different population groups, the highest large portion (based on g/kg bw/d) for each commodity
from all population groups has been used in the IESTI spreadsheet.

The 2011 JMPR Meeting accepted the large portion data without quality control. For the 2012
JMPR Meeting limited quality control of the data was conducted. The individual countries that
submitted large portion data were asked for confirmation as to what their large portion data
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represented. Based on this information, the data were allocated to total large portion (i.e., raw and
processed commodities or unknown processed commodities converted to raw edible agricultural
commodity) or to specific large portion fractions e.g., consumed as raw, consumed after household
cooking/boiling, canned, dried, fruit juice). In order to compare large portions from one country to
those of another country, processed commodities were expressed as processed product (i.e.
commodity as such e.g., as juice, as dried). The total large portion and the large portions which
represented consumption as raw were expressed as raw edible agricultural commodity (e.g., orange
without peel). The countries involved confirmed that the final large portion consumption values were
correct.

Every country, except the USA and South Africa, reported the number of data points the large
portion data was taken from. The minimum number of datapoints is 120 for a 97.5 percentile with a
significance level of 5% based on non-parametric statistics. The current Meeting considered the large
portion data robust, when the large portion is derived from at least 120 datapoints.

In cases the large portion data were derived from less than 120 data points, the g/kg bw/d
large portion values and/or the g/pers/d large portion values of the country in question were compared
to data from other countries that had 120 datapoints. When the large portion in question was within
1.5% the large portion for a country with 120 datapoints, the large portion data were considered
plausible. Large portion data derived from less than 120 data points, which were confirmed by the
country in question to be plausible, were accepted. Data which were not considered plausible by the
country in question, were replaced by the next highest large portion value in the JMPR 2012 database.
The current Meeting therefore, considers the 2012 large portion dataset to be robust.

Since 2011, the IESTI calculations can be done for individual raw and processed commodities
(e.g., raw apples, apple juice, apple sauce, dried apples) as well as for aggregated large portion data
(e.g., sum of raw apples, apple juice and dried apples). Large portion data for individual raw and
individual processed commodities are listed separately from aggregate large portion data in the
spreadsheet. Aggregate large portion data differ from the large portion data for the individual raw and
processed commodities because they come from different countries and/or they are expressed as a raw
edible agricultural commodity.

The spreadsheet applications will be available on the WHO  website.
http://www.who.int/foodsafety/chem/acute_data/en/index1.html.

2.9 FURTHER CONSIDERATIONS FOR THE USE OF THE PROPORTIONALITY
APPROACH

The Forty-fourth Session of the CCPR in 2012 requested JMPR to continue its exploration in the use
of the proportionality approach in the evaluation of residue trial data. In addition to specific
considerations related to individual compounds the Meeting noted further aspects for applying the
proportionality principle.

General aspects

The Meeting noted that in the General consideration item presented in the 2010 JMPR Report, the
conclusion on proportionality for spray concentrations was based on side-by-side trials conducted at
comparable spray volumes. However, under practical conditions the GAP for foliar application are
often expressed soley as spray concentrations without further specification of related spray volumes.
The Meeting decided that proportionality based on spray concentrations can only be applied to residue
trial data following careful consideration of spray concentrations and spray volumes on a case by case
basis.

Since 2010 the Meeting regulary makes use of the OECD Calculator as a tool for the
estimation of maximum residue levels. The Meeting points out that where application rates in
supervised field trials were all within = 25% of the GAP, the normal practice is not to scale residue
data. However, if the proportionality principle is applied to give recommendations, the Meeting
decided to scale residue data from all trials to avoid bias in the outcome of the OECD Calculator.
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Examples from 2012 JMPR

The 2012 JMPR decided to apply the principle of proportionality in several evaluations in order to
make recommendations on commodities that were without sufficient supervised field trial data
conducted according to the corresponding GAP: Ametoctradin (dried hops), Chlorfenapyr (tomato),
Fluopyram(dry beans, cherries, dry chick peas, dry lentils, dry lupins, peaches, peppers, sugar beets,
tomatoes), Imidacloprid (celery), Glufosatinate-ammonium (sunflowers), MCPA (barley, oats, rye,
triticale and wheat forage, barley, oats, rye, triticale and wheat straw and fodder), Methoxyfenozide
(fruiting vegetables, cucurbits) and Spinetoram (brassica vegetables).

As in most of the above cases the only dataset available was from supervised field trials
involving application rates > 125% or < 75% of the GAP, without scaling, according to the basic
principles outlined by the 2010 JMPR, no recommendations could be made.

In addition to this basic approach the following examples are presented including special
considerations for gluphosinate-ammonium, MCPA and spinetoram.

Glufosinate-ammonium

The GAP from Germany for the desiccation of sunflowers is an application rate of 0.5 kg ai/ha with
14 day PHI. In 2012 the Meeting received two datasets, one including four trials at 0.6 kg ai/ha and a
second with five trials conducted at 0.34 kg ai/ha. The Meeting concluded that the four trials
approximating GAP were not sufficient for a major crop like sunflowers and applied proportionality
on the whole dataset. Although glufosinate-ammonium is a non-selective herbicide, the use as a
desiccant is conducted directly before harvest and does not affect plant-growth. In the following table
the scaling of residue data, including data within + 25% of the GAP, is summarized.

Target desiccation  |Field trial Scaling factor Total residue (mg/kg)

GAP application rate

(kg ai/ha) (kg ai/ha) Residue field trial Scaled residue

0.5 0.6 0.83 0.79 0.66
0.6 0.83 0.43 0.36
0.6 0.83 1.21 1.0
0.6 0.83 2.3 1.9
0.35 1.43 0.25 0.36
0.36 1.39 0.38 0.53
0.34 1.47 0.27 0.36
0.34 1.47 0.46 0.68
0.36 1.39 0.05 0.07

MCPA — Barley, oats, rye, triticale and wheat forage

The Meeting noted that only residue data from Canada on wheat provided a sufficient basis for the
estimation of STMR and highest residue values for cereal forage. However, supervised field trial data
were conducted at approximately 2-times the application rate reported for the Canadian GAP, leading
to residues of 3.1-21 mg/kg in the forage. For the utilisation of cereal forage as a feed item the
Meeting decided to apply proportionality to the data set, resulting in scaled residues of 1.6-9.5 mg/kg.

Generally, the application of proportionality in case of compounds affecting plant growth
needs to be considered carefully. For MCPA the Meeting concluded that the compound is a selective
herbicide against broadleaf weeds without significant impact on the growth of monocotyledonous
plants such as cereals and therefore decided that proportionality could be applied.

Spinetoram

For spinetoram Australian GAP for brassica vegetables is for 4 applications of up to 48 g ai/ha each
and a 3 day PHI. Supervised field trials conducted on broccoli involved treatment either first
application at 35 g ai/ha, followed by three applications of 88-91 g ai/ha, or four applications at 18,
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24 or 36 g ai/ha each. The Meeting decided that the field trials matching Australian GAP were
insufficient for a recommendation and applied proportionality to the whole dataset.

In the following table the scaling of residue data, including data within + 25% of the GAP, is
summarized.

Target Spinetoram Spinotoram and two metabolites

GAP Field rate |Scaling Residue Scaled Field rate |Scaling Residue Scaled

(gai/ha) |(gai/ha) factor field trial  |residue (g ai/ha) factor field trial  |residue

(mg/kg)  |(mg/kg) (mg/kg)  |(mg/kg)

48 24 2 0.08 0.16 24 2 0.08 0.16
37 1.3 0.02 0.026 25 1.9 0.03 0.058
26 1.8 0.09 0.17 26 1.8 0.10 0.18
91 0.52 0.09 0.045 91 0.52 0.12 0.063
89 0.54 0.04 0.022 89 0.54 0.06 0.033
91 0.52 0.06 0.031 91 0.52 0.10 0.052
90 0.52 0.10 0.052 90 0.52 0.14 0.073
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3. RESPONSES TO SPECIFIC CONCERNS RAISED BY THE CODEX COMMITTEE
ON PESTICIDE RESIDUES (CCPR)

The Meeting noted that the information supplied on some of the concern forms submitted by CCPR
Members was inadequate to permit JMPR to clearly identify the critical issues underlying the
concerns. Therefore, the response provided by the Meeting might not actually address the true
concern. The Meeting requested that any future concerns submitted to JMPR should be accompanied
by comprehensive and transparent supporting information. If such information is not provided, the
Meeting might be forced to conclude that it is not able to provide a meaningful response.

31  ACETAMIPRID (246)

Background

The CCPR at its Forty-fourth Session (2012) noted the concerns expressed by the Delegation of the
EU regarding the acetamiprid acute dietary risk assessment for scarole based on the ARfD established
by JMPR and using the European diet.

The Committee advanced the draft MRL for leafy vegetables (except spinach) to Step 5,
noting the reservation of the Delegation of the EU; returned the draft MRL for spinach to Step 4
awaiting clarification of the spinach consumption data.

Evaluation of acetamiprid by JMPR

Acetamiprid is a neo-nicotinoid insecticide considered for the first time by the 2010 JMPR, where an
ADI of 0-0.07 mg/kg bw/day and an ARfD of 0.1 mg/kg bw/day were established and maximum
residue levels were recommended for a range of commodities, including leafy vegetables.

Based on residue information on head lettuce, leaf lettuce, spinach and mustard greens, the
2010 JMPR recommended group maximum residue level of 3 mg/kg for leafy vegetables except
spinach (HR of 1.9 mg/kg) and a separate maximum residue level of 5 mg/kg for spinach (HR of
2.5 mg/kg), noting however that for spinach, the IESTI exceeded the ARfD by 180%.

For all other commodities considered by the JMPR for which consumption data were
available, the IESTI represented 0-80% of the ARfD and when used in ways that have been
considered by the JMPR acetamiprid is unlikely to present a public health concern.

Evaluation of acetamiprid by the EC

The present meeting received a concern form relating to the proposed maximum residue level for
leafy vegetables (except spinach), together with the results of their dietary intake calculation.

Based on their risk assessment using the 0.1 mg/kg ARD established by JMPR and using the
highest reported consumption and unit body-weight information reported by EU member states
(EFSA PRIMo rev 2 risk assessment model), the EU concern is that the exposure related to the CXL
proposal for scarole accounts for up to 166% of the ARfD.

Comments by JMPR

The 2010 JMPR acute dietary intake estimate for acetamiprid was conducted with the best available
consumption data and unit body-weight information available to the Meeting at the time and did not
include the information on scarole (as provided to EFSA by EU member states).

The Meeting noted the advice to CCPR that EU member states would be invited to submit
their food consumption data to JMPR as soon as possible, and looks forward to receiving this new
information.
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With respect to the decision by CCPR to retain the proposed spinach maximum residue level
at Step 4 awaiting clarification of the spinach consumption data, the most recent version of the data
base of consumption data and unit body-weight information used by the current Meeting includes
revised information on a number of commodities, including spinach.

The Meeting therefore reassessed the acute intake estimate for acetamiprid on leafy
vegetables (including spinach) using the new data, and concluded that for spinach and endive, the
IESTI exceeded the ARfD by 110% (for children) and for lettuce, leaf and Chinese cabbages (raw
pak-choi and pe-tsai) the IESTI for children exceeded the ARfD by 120%. For all other leafy
vegetables for which information was available, the IESTI did not exceed the ARfD for any
populations.

The Meeting agreed to revise the previous recommendation for acetamiprid for leafy
vegetables (except spinach) by revising the existing footnote relating the ARfD exceedance for
spinach to include pak-choi and pe-tsai cabbages and leaf lettuce, i.e.,:

“On the basis of information provided to the JMPR it was not possible to conclude from the
estimate of short-term intake for acetamiprid that for children, the consumption of lettuce, leaf;
Chinese cabbage, type pak-choi; Chinese cabbage, type pe-tsai; spinach and endive was less than the
ARfD”.

The Meeting noted the conclusions of the 2007 JMPR, that IESTI estimates above 100% of
the ARfD should not necessarily be interpreted as giving rise to a health concern because of the
conservatism in the derivation of the ARfD and in the estimation of intake. For example, a safety
factor for inter-individual variation is included when the ARfD is established, and as such the ARfD is
designed to protect those individuals at the upper-end of human susceptibility.

The Meeting confirmed the view that in cases where the ARfD is exceeded, additional
considerations should be taken into account, e.g., the amount by which the ARfD is exceeded, the
basis on which the ARfD had been established, likely conservatism and possible consequences and
the uncertainties in the estimate of intake.

3.2 CHLORPYRIFOS-METHYL (090)

Chlorpyrifos-methyl was last evaluated for residues by the 2009 JMPR under the periodic review
program, when recommendations were made for various commodities, including wheat, barley and
maize, post-harvest. This recommendation was based on trials conducted on barley and wheat
according to Spanish GAP for post-harvest use on wheat, barley and maize. Long-term dietary risk
assessment for the compound indicated an exceedance of up to 140% of the ADI, with maize
accounting for about 73% of the IEDI.

At its Forty-second Session, the CCPR agreed to return the draft MRL for the cereal grains at
Step 7 to Step 6 awaiting the review of alternative GAP by the 2012 JMPR. Additionally, CXLs for
cattle fat; cattle meat; cattle, edible offal of; chicken fat; chicken meat and chicken, edible offal of,
were retained (ALINORM 10/33/24; par 36).

The current Meeting received a new Spanish label indicating that the post-harvest use of
chlorpyrifos-methyl is no longer recommended on maize. The Meeting withdraw its previous
recommendations of a maximum residue level of 3°mg/kg for chlorpyrifos-methyl on maize, post-
harvest. No trials were submitted to this or previous meetings that support an estimation of a
maximum residue level for maize based on pre-harvest use.

Long-term dietary risk assessment

The ADI for chlorpyrifos-methyl is 0-0.01°mg/kg bw. The International Estimated Daily Intakes
(IEDI) for chlorpyrifos-methyl was estimated for the 13 GEMS/Food cluster diets using the STMR or
STMR-P values estimated by the previous IMPR, excluding maize (including flour, oil and beer). The
results are shown in Annex 3. The IEDI ranged from 3-60% of the maximum ADI. The Meeting
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concluded that the long-term intake of residues of chlorpyrifos-methyl from uses that have been
considered by the JMPR is unlikely to present a public health concern.

3.3 DICAMBA (240)

Background

Dicamba was first evaluated in 2010 by the JMPR. At the 2010 meeting the JMPR estimated
maximum residue levels for 21 commodities which were later adopted as Codex MRLs at the Codex
Alimentarius Commission in 2011. The 2011 JMPR evaluated the results of supervised residue trials
conducted on soya beans in the USA in1994 and 1995. As the pre-harvest application rate in the trials
was double the maximum GAP rate in the USA, the 2011 JMPR agreed to apply the proportionality
approach to estimate a maximum residue level for soya bean (dry) at 5 mg/kg.

At its Forty-fourth Session, the CCPR advanced the proposed draft MRL for soya bean (dry)
to Step 5 only due to concerns of the EU on the use of the proportionality concept. Subsequently, the
Meeting received a concern form from the EU seeking clarification of the scientific basis for
estimating the maximum residue level through use of the proportionality approach, with particular
reference to the potential influence of pre-plant applications to the final residues.

Comments by JMPR

The 2011 JMPR evaluated the results of 23 supervised residue trials with pre-plant application of 0.56
kg ai/ha 14 days before planting and a pre-harvest foliar application of 2.24 kg ai/ha as a harvest-aid,
applied 7 days before harvest. The pre-harvest application rate in the trials was double the maximum
GAP rate on the new label in the USA (1.12 kg ai/ha applied 7 days prior to harvest).

In the same 23 trials mentioned above, forage and hay samples were taken prior to the pre-
harvest application in order to avoid abscission, i.e, following the pre-plant application at 0.56 kg
ai/ha only. Residues in those samples were mostly < 0.01 mg/kg (in 21 trials including four trials
using two pre-plant applications). In the two remaining trials, quantifiable dicamba was found in
forage taken 52 days after the pre-plant application at 0.05 and 0.07 mg/kg. Residues of dicamba in
hay 88 or 114 days after the pre-plant application in these two trials as well as hay from other trials
were all <0.01 mg/kg. As soya beans are not mature at around 50-60 days following the pre-plant
application, further decline would be anticipated by the time of the pre-harvest application. No or
negligible residue of dicamba are expected to be found in leaves or seeds at the time of pre-harvest
application.

The Meeting therefore confirmed that, since the contribution of pre-plant applications is
negligible in this case, it was appropriate to apply the proportionality approach.

3.4  DIFLUBENZURON (130)

At the Forty-fourth Session of CCPR, the European Union (EU) raised concerns that the likely
outcome of the ongoing EU evaluation of diflubenzuron was that “certain metabolites will be
classified as carcinogenic and/or genotoxic”. The EU requested that JMPR assess the potential
formation of metabolites or degradation products during processing of commodities treated with
diflubenzuron and consider consumer exposures to such substances.

JMPR noted that since its last toxicological evaluation in 2001, new data had become
available on diflubenzuron and its metabolites—in particular, genotoxicity data on the metabolite 4-
chloroaniline (PCA) and in vitro metabolism data on diflubenzuron. Evaluation of these new data
could be critical to the JMPR response to the EU concern form.

The Meeting requested that the EU submit the new data and the final report of the EU
evaluation, for consideration at a future Meeting.
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3.5 INDOXACARSB (216)

Indoxacarb, an indeno-oxadiazine insecticide used for control of Lepidoptera and other pests, was first
evaluated by the 2005 JMPR, with additional commodities and commodity groups being considered at
the 2007 and 2009 JMPR Meetings. An ADI of 0-0.01 mg/kg bw and an ARfD of 0.1 mg/kg body
weight were established by the 2005 JMPR.

The 2005 Meeting estimated maximum residue levels for a range of commodities, including
one of 15 mg/kg for lettuce, leaf but was not able to calculate the IESTI because leaf lettuce unit
weight data were not available at that time.

The Thirty-eighth Session of the CCPR in 2006 advanced the proposed draft MRL of
15 mg/kg for lettuce, leaf to Step 5, noting the acute dietary intake concerns for children expressed by
the EC [Alinorm 06/29/24 - para 135]. This draft MRL was subsequently advanced to Step 8 by the
Thirty-ninth Session of the CCPR in 2007.

New consumption and unit weight data became available to the 2009 JMPR, including
information on leaf lettuce. The 2009 Meeting calculated the IESTIs for leaf lettuce (60% of the
ARTD for the general population and 150% of the ARfD for children); noted that there were limited
opportunities to refine the consumption estimate or the dietary intake risk estimate and that there was
no alternative GAP available.

In response to a request from the Fortieth Session of CCPR, the 2011 JMPR conducted an
alternative GAP evaluation for leaf lettuce, based on new GAP information and concluded that the
existing supervised residue trials data evaluated by the 2005 JMPR were insufficient to recommend a
maximum residue level to support an alternative GAP for indoxacarb on leafy lettuce.

The Forty-fourth Session of CCPR requested JMPR to conduct a new alternative GAP
evaluation based on information to be provided.

The Meeting received confirmation that the current GAP in Spain for indoxacarb on lettuce
(both head and leaf lettuce) was consistent with that considered by the 2011 JMPR and that while
there are no additional residue trials available, the existing data on leaf lettuce and head lettuce, when
combined, were considered sufficient for the EC to support an MRL for lettuce (i.e. head lettuce, lollo
rosso (cutting lettuce), iceberg lettuce and romaine (cos) lettuce) with extrapolation to scarole
(broad-leaf endive) (Wild chicory, red-leaved chicory, radicchio, curled leave endive, sugar loaf).

Lettuce — Alternative GAP Re-assessment
The Meeting re-evaluated the existing lettuce residue data reported by the 2005 JMPR.

In trials from Southern Europe matching the GAP in Spain (0.038 kg ai/ha, 300-700 litres
spray mix/ha, 1-day PHI), indoxacarb residues in seven trials identified as 'head lettuce' were: 0.16,
0.19, 0.25, 0.39, 0.52, 0.55 and 0.88 mg/kg and residues in three trials identified as 'leaf lettuce' were:
0.52, 0.86 and 1.6 mg/kg.

Noting that these two data sets were similar (Mann-Whitney U test) and because of the wide
range of different lettuce types (crisphead/iceberg, cos/romaine, butterhead, bunching, cutting, loose
leaf) available in the market place, the Meeting agreed that the data sets should be combined to give a
better representation of the distribution of residues expected in the range of lettuce types in the
marketplace.

The combined data set for lettuce (including leaf lettuce) matching the GAP in Spain is: 0.16,
0.19, 0.25, 0.39, 0.52, 0.52, 0.55, 0.86, 0.88 and 1.6 mg/kg (n=10).

The Meeting estimated a maximum residue level of 3 mg/kg, an STMR of 0.52 mg/kg and an
HR of 1.6 mg/kg for indoxacarb on lettuce, leaf and agreed to withdraw the previous recommended
maximum residue level of 15 mg/kg for indoxacarb on lettuce, leaf.

The Meeting noted that based on the new food consumption and unit weight data used by the
2012 JMPR, the leaf lettuce IESTI for the general population was up to 30% of the ARfD for the
general population and up to 100% for children aged 1-6 years.
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3.6  ISOPYRAZAM (249)

At the Forty-fourth Session of CCPR, the EU raised concerns that the ADI and ARfD established in
its evaluation of isopyrazam differed from those established by JMPR in 2011. The ARfD of
0.2 mg/kg bw established by the EU was based on a maternal NOAEL of 20 mg/kg bw per day for
reduced maternal body weight observed during the first days of dosing in a developmental toxicity
study in the rat, with application of a safety factor of 100. The ADI of 0.03 mg/kg bw established by
the EU was derived from the same study used by JMPR, but was based on a different end-point, for
which effects were seen at the lowest dose tested. As a consequence, a higher safety factor (200) was
used.

JMPR established an ARfD of 0.3 mg/kg bw on the basis of nonspecific clinical signs of
toxicity (weak appearance and decreased activity) in an acute neurotoxicity study in the rat. A
NOAEL of 30 mg/kg bw was identified for this effect. On this basis, and in view of the nature of the
effects, a safety factor of 100 was used. In a rat developmental toxicity study, the NOAEL of
20 mg/kg bw per day for maternal toxicity was based on reduced body weight gain in dams from day
4 of treatment, accompanied by a reduction in feed consumption. In view of the magnitude and nature
of this effect, the Meeting did not consider that this was an appropriate basis on which to establish an
ARfD. The ARfD established by JMPR would be protective of the decreased body weight gain
observed in dams at day 4.

JMPR established an ADI for isopyrazam of 0-0.06 mg/kg bw on the basis of decreased body
weight gain in females and increased incidences of foci of eosinophilic hepatocytes and clinical
chemistry changes (triglycerides, bilirubin) of equivocal toxicological significance in both sexes in a
104-week study in rats. A clear NOAEL of 5.5 mg/kg bw per day was identified for these effects. On
this basis, and in view of the nature of the effects, a safety factor of 100 was used. Changes in liver
(hepatocellular pigmentation in females, hepatocellular hypertrophy in both sexes) observed at
5.5 mg/kg bw per day were considered by the Meeting to be of minimal severity and/or adaptive and
thus of no toxicological significance (as agreed at the 2006 JMPR).

3.7 OXAMYL (126)

Oxamyl was evaluated for residues and toxicology by the JMPR in 2002 under the periodic review
programme, where a residue definition was established as the sum of oxamyl and oxamyl oxime,
expressed as oxamyl (for both animal and plant commodities) for compliance and for dietary risk
assessment. However the 2002 Meeting noted that for dietary intake estimation, this definition could
result in an overestimate of the dietary intake risk because the only residue of toxicological concern
was the parent compound (oxamyl).

The 2002 JMPR established an ADI of 0-0.009 mg/kg bw/day and an ARfD of 0.009 mg/kg
bw/day and concluded for apple, cucumber, grapefruit, lemon, mandarin, melons, oranges, peppers
and tomato the estimated short-term intakes exceeded the ARfD.

At the request of the Thirty-ninth Session of the CCPR in 2007, information on current and
proposed GAPs, analytical methods and additional supervised trials data were submitted to the 2008
JMPR for an Alternative GAP evaluation for citrus fruits (orange and mandarin), cucurbits
(cucumbers, courgettes, melons), peppers and tomatoes but the analytical method used in these trials
reported residues of the parent compound only, and did not address the current residue definition (i.e.,
sum of oxamyl and oxamyl-oxime).

Although bridging studies were provided to support the extrapolation of the oxamyl results
reported in the new supervised field trials to total oxamyl residues (this being the residue definition
for MRL compliance), the 2008 JMPR concluded that the there was insufficient data to support
alternative GAP assessments for these commodities as the new data were residues of the parent
compound only while the current residue definition included the oxime metabolite.

The CCPR at its Forty-first Session agreed to retain all CXLs and draft MRLs at step 7
awaiting a review of the residue definition and analytical methods by the JMPR in 2012.
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The current Meeting noted that the supervised field trials provided to the 2008 JMPR reported
residues of oxamyl (i.e., parent only) following the use of oxamyl as a drip irrigation treatment on
citrus (orange and mandarin) and on cucumbers, summer squash (courgettes), melons, peppers and
tomatoes grown under cover and that these trials matched the 2008 GAPs in Spain and/or Greece. If
the residue definition were to be changed to 'parent only', the existing data may be sufficient to
support revised maximum residue levels for these commodities and the previous maximum residue
levels recommended by the 2008 JMPR for these commodities (with acute intake concerns) could be
replaced.

However, the Meeting also noted that for CXLs for carrots, cotton seed, peanuts and potatoes,
from supervised field trials conducted in the USA and provided to the 2002 JMPR (to support the
periodic review) only reported the combined residues of oxamyl plus oxamyl-oxime. If the residue
definition were to be revised to 'parent only', the maximum residue levels recommended by the 2002
JMPR for these commodities would need to be withdrawn unless new residue data were available
reporting 'parent only' residues.

The Meeting agreed that it was not appropriate to revise the existing residue definition until
oxamyl is reconsidered under the periodic review programme or unless new GAP information and
supporting data on carrots, cotton seed, peanuts and potatoes become available.

3.8  PYRACLOSTROBIN (210)

Background

Pyraclostrobin was first evaluated by JMPR in 2003 when an ADI of 0-0.03mg/kg bw and an ARfD
of 0.05 mg/kg bw were established. The compound was subsequently evaluated in 2004, 2006 and
2011 for the estimation of a number of maximum residue levels. At the Forty-fourth Session of the
CCPR, it was requested that JMPR re-evaluate the orange processing studies to see if the data support
an MRL for citrus oil.

Comments by JMPR

The 2011 Meeting received trials conducted on grapefruits, lemon, mandarin and orange, and
recommended an maximum residue level for the citrus group of 2 mg/kg for pyraclostrobin. Based on
an orange processing study, the 2011 JMPR estimated a maximum residue level of 10 mg/kg for
pyraclostrobin in orange oil. The 2012 JMPR agreed to extrapolate from orange oil to citrus oil, and
estimated a maximum residue level of 10 mg/kg in citrus oil. The Meeting withdraws its previous
recommendations of a maximum residue level of 10 mg/kg for pyraclostrobin in orange oil.

3.9 SAFLUFENACIL (251)

The Forty-fourth Session of the CCPR requested the JMPR to consider the possibility of estimating
maximum residue level for saflufenacil residues in lentils.

The Meeting recalled the relevant GAP information and results of supervised trials evaluated
by the 2011 JMPR, which reported that following the late season (desiccation) applications in USA
according to GAP, the residues (mean of replicate samples) of parent saflufenacil were: bean, dry
<0.01 (5), 0.01, 0.045, 0.096, 0.136, and 0.155 mg/kg. The maximum residue detected in an
individual sample was 0.23 mg/kg; pea, dry: <0.01 (3), 0.01, 0.02, and 0.03 mg/kg; soya bean, dry:
<0.01 (14),0.01 (2) 0.015 (2), 0.02, 0.05 mg/kg.

Conclusion:

The GAP in Canada and USA for desiccation of pulses permits the same maximum (0.05 kg ai/ha)
dose with 3 and 2 day PHIs. The results of numerous trials conducted in USA indicated that the
magnitude of residues of saflufenacil in pulses 2-3 days after treatment were similar. It was
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confirmed with Kruskal-Wallis test (P=0.277) indicating that the residue data sets in dry beans, peas
and soya beans were not significantly different.

The Meeting decided to estimate a group maximum residue level for pulses.

Based on the combined residue data (< 0.01 (22), 0.01 (4), 0.015 (2), 0.02 (2), 0.03, 0.045,
0.05, 0.096, 0.136, and 0.155 mg/kg) and taking into account the 0.23 mg/kg residue found in a bean
sample, the Meeting estimated a maximum residue level of 0.3 mg/kg, and STMR of 0.01 mg/kg for
pulses.

The Meeting withdrew its previous recommendations of 0.3 mg/kg for dried beans,
0.05 mg/kg for dried peas and 0.07 mg/kg for dried soya beans.

The change of recommendations does not affect the estimated long term intake of 0.1% of
maximum ADI.

3.10 SPIROTETRAMAT (234)

The Forty-fourth Session of the CCPR noted the maximum residue level recommended by the 2011
JMPR for milk of 0.01 mg/kg was above the limit of analytical quantification (LOQ) of 0.005 mg/kg
reported by the 2008 JMPR, even though the estimated residues were below 0.005 mg/kg, and
questioned the proposal. The current Meeting re-considered the evaluation by the 2011 JMPR and
acknowledged that residues in milk at the livestock dietary burden used to estimate the maximum
residue level are expected to be below the LOQ. However, the Meeting also noted that finite residues
occurred at the LOQ of 0.005 mg/kg in milk of cattle fed at a level slightly above the calculated
maximum dietary burden for dairy cattle.

The current Meeting recommended a maximum residue level for milk of 0.005 mg/kg to
replace its previous recommendation of 0.01 mg/kg.
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4. DIETARY RISK ASSESSMENT FOR PESTICIDE RESIDUES IN FOODS

Assessment of risk from long-term dietary intake

At the present Meeting, risks associated with long-term dietary intake were assessed for compounds
for which MRLs were recommended and STMRs estimated. International Estimated Daily Intakes
(IEDIs) were calculated by multiplying the concentrations of residues (STMRs and STMR-Ps) by the
average daily per capita consumption estimated for each commodity on the basis of the 13
GEMS/Food Consumption cluster diets'. IEDIs are expressed as a percentage of the ADI for a 55 kg
or 60 kg person, depending on the cluster diet.

New evaluations

Ametoctradin, chlorfenapyr, dinotefuran, fluxapyroxad, MCPA, penthiopyrad, picoxystrobin and
sedaxane were evaluated for toxicology and/or residues for the first time by the JMPR, and ADIs were
established, except for ametoctradin. For this compound, an ADI was considered to be unnecessary
and margins of exposure were calculated.

Long-term dietary risk assessments were not conducted for chlorfenapyr and picoxystrobin as
the data available to the Meeting did not allow the definition of residues for dietary assessment

purpose.

Periodic Re-evaluations

Bentazone, cycloxydim, dichlorvos, dicofol, fenpropathrin, fenvalerate and glufosinate-ammonium
were evaluated for residues and/or toxicology under the Periodic Re-evaluation Programme. Long-
term dietary risk assessments were conducted using ADIs established at this or previous meetings,
except for bentazone and fenpropathrin. These compounds were only evaluated for toxicology and
dietary assessments will be conducted during the periodic review for residues at subsequent Meetings.

Evaluations

Azoxystrobin, buprofezin, chlorothalonil, chlorpyrifos-methyl, cyfluthrin/beta cyfluthrin, cyromazine,
fludioxonil, fluopyram, imidacloprid, methoxyfenozide, phorate, spinetoram and trifloxystrobin were
evaluated for residues and long-term dietary risk assessments were conducted for these compounds.

The outcome of the evaluation of acetamiprid, carbofuran, dicamba, diflubenzuron,
dithiocarbamates (maneb and mancozeb), fenbuconazole, indoxacarb, isopyrazam, oxamyl,
pyraclostrobin, saflufenacil, thiamethoxam and spirotetramat performed at this Meeting was such that
the long-term dictary assessment was not necessary or not carried out due to insufficient data.

A summary of the long-term dietary risk assessments conducted by the present meeting is
shown in the Table below. The detailed calculations of long-term dietary intakes are given in Annex
3. The percentages are rounded to one whole number up to 9 and to the nearest 10 above that.
Percentages above 100 should not necessarily be interpreted as giving rise to a health concern because
of the conservative assumptions used in the assessments. Calculations of dietary intake can be further
refined at the national level by taking into account more detailed information, as described in the
Guidelines for predicting intake of pesticide residues’.

Summary of long-term dietary of risk assessments conducted by the 2012 JIMPR

CCPR Compound Name ADI Range of IEDI, as
code (mg/kg bw) % of maximum ADI
229 Azoxystrobin 0-0.2 2-10

! http://www.who.int/foodsafety/chem/gems/en/index1.html
2 WHO. 1997. Guidelines for predicting dietary intake of pesticide residues (revised). GEMS/Food WHO, Geneva.
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CCPR Compound Name ADI Range of IEDI, as
code (mg/kg bw) % of maximum ADI
173 Buprofezin 0-0.009 2-50
081 Chlorothalonil 0-0.02 8-50
090 Chlorpyrifos-methyl 0-0.01 10-40
179 Cycloxydim 0-0.07 6-50
157 Cyfluthrin/beta cyfluthrin 0-0.04 0-2
169 Cyromazine 0-0.06 04
025 Dichlorvos 0-0.004 5-30
255 Dinotefuran 0-0.2 0-3
026 Dicofol 0-0.002 1-30
119 Fenvalerate 0-0.02 0-1
211 Fludioxonil 0-0.4 0-2
243 Fluopyram 0-0.01 2-20
256 Fluxapyroxad 0-0.02 1-10
175 Glufosinate-ammonium 0-0.01" 6-20
206 Imidacloprid 0-0.06 2-5
257 MCPA 0-0.1 0-1
209 Methoxyfenozide 0-0.1 0-5
253 Penthiopyrad 0-0.1 1-6
112 Phorate 0-0.0007 10-40
259 Sedaxane 0-0.1 0

233 Spinetoram 0-0.05 0-1
213 Trifloxystrobin 0-0.04 1-5

*applies also to the metabolites N-acetyl glufosinate (NAG), glufosinate, 3-[hydroxy(methyl)phosphinoyl]propionic acid
(MPP) and 2-methyl-phosphinico-acetic acid (MPA)

Assessment of risk from short-term dietary intake

The procedures used for calculating the International Estimated Short-Term Intake (IESTI) are
described in detail in Chapter 3 of the 2003 Report of the JMPR. Detailed guidance on setting ARfD
is described in Section 2.1 of the 2004 Report of the IMPR .

Updated large portion data were provided to GEMS/Food by the governments of Australia,
Brazil, China, Finland, France, Germany, Japan, Netherlands and Thailand in 2011 and 2012.
Denmark indicated that their large portion data were already covered by the JMPR 2011 data and
refrained from sending further large portion data. The government of the UK confirmed that the 2003
data were still valid. Large portion data already available to JMPR 2003 and provided by the
governments of South Africa and the USA were retained. Large portion data have been provided for
general population (all ages), women of childbearing age (14—50 yrs.) and children (6 yrs. and under).
For each commodity, the highest large portion data from all different population groups was included
in the spreadsheet for calculation of the IESTL

The spreadsheet application is available at
http://www.who.int/foodsafety/chem/acute data/en/index1.html.

New evaluations

Ametoctradin, chlorfenapyr, dinotefuran, fluxapyroxad, MCPA, penthiopyrad, picoxystrobin, and
sedaxane were evaluated for toxicology and/or residues for the first time by the JMPR and ARfDs
were established, except for ametoctradin, where it was considered to be unnecessary.

The Meeting did not conduct a short-term dietary risk assessment for chlorfenapyr and
picoxystrobin as the data available to the Meeting did not allow the definition of residues for dietary
assessment purpose.

! Pesticide Residues in Food—2004. Report of the IMPR 2004, FAO Plant Production and Protection Paper 178. Rome, Italy,
20-29 September 2004
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Periodic Re-evaluations

Cycloxydim, dichlorvos, dicofol, fenvalerate and glufosinate-ammonium were evaluated for residues
and/or toxicology under the Periodic Re-evaluation Programme. ARfDs established at this or previous
meetings were used for short-term dietary risk assessments.

Bentazone and fenpropathrin were only evaluated for toxicology. ARfD was considered
unnecessary for bentazone and short-term dietary risk assessment for fenpropathrin will be considered
during the periodic review for residues at subsequent Meetings.

Evaluations

Acetamiprid, buprofezin, carbofuran, chlorothalonil, cyfluthrin/beta cyfluthrin, cyromazine,
fenbuconazole, fluopyram, imidacloprid, indoxacarb, methoxyfenozide and phorate were evaluated
for residues or toxicology (fenbuconazole) and short-term dietary risk assessments were conducted for
these compounds.

The outcome of the evaluation of chlorpyrifos-methyl, dicamba, isopyrazam, oxamyl,
pyraclostrobin, spirotetramat and thiamethoxam performed at this Meeting was such that the short-
term dietary assessment was not necessary.

Previous meetings considered unnecessary an ARfD for azoxystrobin, diflubenzuron,
dithiocarbamates, fludioxonil, saflufenacil and spinetoram.

The Table below shows the maximum percentage of the ARfD found in the short-term dietary
risk assessments for each compound. The percentages are rounded to one whole number up to 9 and
to nearest 10 above that. Percentages above 100 should not necessarily be interpreted as giving rise to
a health concern because of the conservative assumptions used in the assessments. The detailed
calculations of short-term dietary intakes are given in Annex 4.

Maximum percentage of the ARfD found in the short-term dietary risk assessments conducted
by the 2012 JMPR

CCPR ARfD Max. percentage of the ARfD
code Compound Name (mg/kg bw) Commodity (% AR{D) Population
246 Acetamiprid 0.1 Chinese cabbage and lettuce (120) Children, 1-6 years
Endive and spinach (110) toddler, 820 m
173 Buprofezin 0.5 Tea (7) Children, 3-6 years
96 Carbofuran 0.001 Banana (80) Children, 1-6 years
081 Chlorothalonil 0.6 Chard (70) Children, 2—6 years
179 Cycloxydim 2° Peppers, chili, dried (10) General population
157 Cyfluthrin/beta 0.04 Cabbage head (6) Children, 1-6 years
cyfluthrin
169 Cyromazine 0.1 Lentil, dry (20) Children, 3—6 years
026 Dicofol 0.2 Tea (20) All populations
025 Dichlorvos 0.1 Wheat (80) Children, 3—6 years
255 Dinotefuran 1 Lettuce, leaf; endive; Chinese Children 1-6 years
cabbage (30)
197 Fenbuconazole 0.2 Apple (10) toddler, 820 m
119 Fenvalerate 0.2 Broccoli, Chinese (40) Children 1-6 years
243 Fluopyram 0.5 Grape (10) Children 1-6 years
256 Fluxapyroxad 0.3 Prunes (20) Children 2—6 years
175 Glufosinate- 0.01° Cattle liver (170) Children < 6 years
ammonium Soya bean, dry (120)
Lettuce and kiwi (110)
206 Imidacloprid 0.4 Celery (30) Children 1-6 years
216 Indoxacarb 0.1 Lettuce leaf (100) Children 1-6 years
257 MCPA 0.6 Edible offal, mammalian (5) Children 1-6 years
209 Methoxyfenozide 0.9 Orange (10) Children 2—6 years
253 Penthiopyrad 1 Mustard greens (150) Children 1-6 years
112 Phorate 0.003 Potato, processed (100) Children, 1-5 years



24 Dietary risk assessment

CCPR ARfD Max. percentage of the ARfD
code Compound Name (mg/kg bw)  Commodity (% ARfD) Population
259 Sedaxane 0.3 All commodities (0) All populations

*only for women of childbearing age;

® applies also to the metabolites N-acetyl glufosinate (NAG), glufosinate, 3-[hydroxy(methyl)phosphinoyl]propionic acid
(MPP) and 2-methyl-phosphinico-acetic acid (MPA)

Possible risk assessment refinement when IESTI exceeds the ARfD

Glufosinate ammonium: Since the metabolite MPP represents the majority of the residue in bananas,
kiwifruit, lettuce and cattle liver, and because MPP is of lower toxicity than glufosinate, these
exceedances are unlikely to present a public health concern. MPP represents about 15% of the
residues in soya beans, The Meeting concluded that the short-term intake of residues of glufosinate
ammonium resulting from uses that have been considered by the JMPR is unlikely to present a public
health concern.

When the intake assessment could not be refined, reconsideration of the ARfD might be
possible based on additional studies to better characterize the acute toxicity of the compound
(OECD:ENV/JM/MONO(2010)15)
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S. EVALUATION OF DATA FOR ACCEPTABLE DAILY INTAKE AND ACUTE
DIETARY INTAKE FOR HUMANS, MAXIMUM RESIDUE LEVELS AND SUPERVISED
TRIALS MEDIAN RESIDUE VALUES

5.1 AMETOCTRADIN (253)

TOXICOLOGY

Ametoctradin is the common name provisionally approved by the International Organization for
Standardization (ISO) for S5-ethyl-6-octyl[1,2,4]triazolo[1,5-a]pyrimidin-7-amine, for which the
Chemical Abstracts Service (CAS) number is 865318-97-4. Ametoctradin is a fungicide that inhibits
zoospore differentiation within the zoosporangium, the release of zoospores from the zoosporangium,
the motility of any released zoospores and the germination of encysted zoospores. It acts by reducing
the adenosine triphosphate (ATP) content in these stages of development by binding to and inhibiting
complex III of the respiratory chain in mitochondria of oomycetes.

Ametoctradin has not been evaluated previously by JMPR and was reviewed at the present
Meeting at the request of CCPR.

All studies evaluated were performed by good laboratory practice (GLP)—certified
laboratories and complied with the relevant OECD and/or United States Environmental Protection
Agency (USEPA) test guidelines.

Biochemical aspects

Following oral administration, '*C-labelled ametoctradin underwent limited and saturable absorption
from the gastrointestinal tract, but was quite widely distributed. Maximum plasma concentrations
(Cmax) Were observed within 1-2 hours after administration, and initial half-lives ranged from 2 to 3
hours. The area under the plasma concentration-time curve (AUC) values indicate that internal
exposure was not different in males and females. Excretion of ametoctradin occurred rapidly and
independently of sex. Most of the administered dose (91-110%) was recovered within 168 hours after
a single low or high dose and repeated high doses, with faeces as the main elimination route. Based on
the amount of radioactivity excreted via bile and urine, the bioavailability of ametoctradin in rats was
calculated to be about 40% of the administered dose at 50 mg/kg bw and about 20% of the applied
dose at 500 mg/kg bw. The parent compound is metabolized by terminal oxidation of the octyl side-
chain to the respective carboxylic acid (M650F09), with subsequent degradation of the carboxylic
side-chain to give M650F06 and M650F01. In addition, conjugation of the respective oxidized side-
chain with taurine and/or glucuronic acid occurs, leading to metabolites M650F 10 (taurine conjugate
of M650F09), M650F 11 (glucuronic acid conjugate of M650F06) and M650F12 (taurine conjugate of
M650F06). Also, a minor metabolic step leads to the formation of M650F05 (w-hetarylpentanoic
acid). Several metabolites of ametoctradin were found in liver, kidneys, plasma and bile, with
metabolite M650F06 being the most abundant.

Toxicological data

Ametoctradin has low acute oral and dermal toxicity (median lethal doses [LDsos] > 2000 mg/kg bw)
and low toxicity by inhalation (median lethal concentration [LCso] > 5.5 mg/L). No skin or eye
irritation was observed after ametoctradin exposure. Ametoctradin was not a sensitizer in a
Magnusson & Kligman maximization test or in the murine local lymph node assay.

In repeated-dose toxicity studies in mice, rats and dogs, no consistent toxicological findings
were evident in any of the species at any dose tested up to the limit dose (around 1000 mg/kg bw per
day) or after any study duration. Ametoctradin was extensively tested in a comprehensive set of
current guideline studies, including short-term studies of toxicity, long-term studies of toxicity and
carcinogenicity, studies of reproductive and developmental toxicity, neurotoxicity studies and an
immunotoxicity study.
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In the long-term studies of toxicity and carcinogenicity, no treatment-related changes in
tumour incidence were observed.

The Meeting concluded that ametoctradin was not carcinogenic in mice or rats.

Ametoctradin was tested for genotoxicity in an adequate range of in vitro and in vivo studies.
No evidence for genotoxicity was observed in any of these tests.

The Meeting concluded that ametoctradin was not genotoxic.

In view of the lack of genotoxicity and the absence of carcinogenicity in mice and rats, the
Meeting concluded that ametoctradin is unlikely to pose a carcinogenic risk to humans.

The toxicity of several soil metabolites of ametoctradin was examined. Ninety-day dietary
toxicity studies in rats were performed with metabolites M650F03 and M650F04, metabolites that
were not found in the rat. In the 90-day dietary toxicity studies, no adverse effects were observed after
exposure to either M650F03 or M650F04 up to the limit dose (i.e. 15 000 parts per million [ppm],
equivalent to about 1000 mg/kg bw per day). The genotoxic potential of three soil metabolites,
M650F02, M650F03 and M650F04, was tested in several in vitro and in vivo studies. All were
negative for genotoxicity.

The Meeting concluded that the existing database on ametoctradin was adequate to
characterize the potential hazards to fetuses, infants and children.

Toxicological evaluation

From the animal studies with ametoctradin, no adverse effects were observed at or near the limit dose
of approximately 1000 mg/kg bw per day. The Meeting concluded that it was not necessary to
establish an ADI for ametoctradin. This was based on a reasonable estimate of a likely maximal intake
of the residues of a pesticide arising from the daily diet. In the 2004 JMPR report and in more detail in
the 2005 publication by Solecki et al. on guidance on setting ARfDs', a maximum cut-off of 5 mg/kg
bw for the ARfD was suggested, based on food consumption estimates and maximum residue levels
in foods. This cut-off would equate to a NOAEL of 500 mg/kg bw per day in an animal study, with
the application of the default uncertainty factor of 100. A similar principle was considered by the
Meeting to be applicable in setting an extreme upper bound for the ADI, noting that the long-term
daily dietary exposure for the residues of a particular pesticide will be less than the IESTI for the
residues of that pesticide. A cut-off for the ADI could be refined, taking into account long-term high-
level consumption.

The Meeting concluded that it was not necessary to establish an ARfD for ametoctradin in
view of the absence of acute toxicity or any other effect that could be elicited by a single dose.

A toxicological monograph was prepared.

Levels relevant to risk assessment

Species  Study Effect NOAEL LOAEL
Mouse Eighteen-month study of Toxicity 6000 ppm, equal to —
toxicity and carcinogenicity® 1099 mg/kg bw per
day”
Carcinogenicity 6000 ppm, equal to —
1099 mg/kg bw per
day®
Rat Two-year study of toxicity Toxicity 15 000-22 500 ppm, —
and carcinogenicity” equal to 871 mg/kg bw
per day®
Carcinogenicity 15 000-22 500 ppm, —

" Solecki R et al. (2005). Guidance on setting of acute reference dose (ARfD) for pesticides. Food and Chemical Toxicology,
43:1569-1593.



Ametoctradin

27

Species  Study Effect NOAEL LOAEL
equal to 871 mg/kg bw
per day®
Two-generation study of Parental toxicity 939 mg/kg bw per day" —
reproductive toxicity® Offspring toxicity 939 mg/kg bw per day® —
Reproductive toxicity 939 mg/kg bw per day® —
Developmental toxicity Maternal toxicity 1000 mg/kg bw per —
study” day®
Embryo and fetal toxicity 1009 mg/kg bw per —
day
Acute neurotoxicity study® Neurotoxicity 2009 mg/kg bw per —
day
Rabbit Developmental toxicity Maternal toxicity 1000 mg/kg bw per —
study” day®
Embryo and fetal toxicity 1009 mg/kg bw per —
day
Dog One-year study of toxicity” Toxicity 30 000 ppm, equal to —
848 mg/kg bw per day”

?Dietary administration.
" Highest dose tested.
¢ Gavage administration.

Estimate of acceptable daily intake for humans

Unnecessary

Estimate of acute reference dose

Unnecessary

Information that would be useful for the continued evaluation of the compound

Results from epidemiological, occupational health and other such observational studies of human

exposure

Critical end-points for setting guidance values for exposure to ametoctradin

Absorption, distribution, excretion and metabolism in mammals

Rate and extent of oral absorption

Dermal absorption
Distribution

Potential for accumulation
Rate and extent of excretion
Metabolism in animals

Approximately 20% at high dose (500 mg/kg bw) and 40% at
low dose (50 mg/kg bw)

No information on the pure active substance

Widely distributed

None

Rapid and complete

Limited; several metabolites, with M650F06 being most
abundant

Toxicologically significant compounds in None

animals, plants and the environment

Acute toxicity
Rat, LDsy, oral > 2000 mg/kg bw per day
Rat, LDs, dermal > 2000 mg/kg bw per day

Rat, LCs, inhalation
Rabbit, dermal irritation
Rabbit, ocular irritation
Dermal sensitization

> 5.5 mg/L air (4 h, nose only)

Non-irritant

Non-irritant

Not sensitizing (Magnusson & Kligman and local lymph node
assay)

Short-term studies of toxicity
Target/critical effect

No adverse effects at the limit dose

Long-term studies of toxicity and carcinogenicity

Target/critical effect
Carcinogenicity

No adverse effects at the limit dose
No carcinogenic potential
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Genotoxicity
No genotoxic potential

Reproductive toxicity

Target/critical effect No adverse effects at the limit dose

Developmental toxicity

Target/critical effect No adverse effects at the limit dose

Neurotoxicity

Acute neurotoxicity No neurotoxicity at the limit dose

Other toxicological studies

Immunotoxicity studies No immunotoxicity at the limit dose

Studies performed on metabolites or M650F02: Not genotoxic

impurities M650F03: Not genotoxic; no effects at the limit dose in 90-
day rat study
M650F04: Not genotoxic; no effects at the limit dose in 90-
day rat study

Medical data

Limited information; new compound

Summary

Value Study Safety factor
ADI Unnecessary — —
ARfD Unnecessary — —

RESIDUE AND ANALYTICAL ASPECTS

Residue and analytical aspects of ametoctradin were considered for the first time by the present
Meeting. The residue evaluation was scheduled for the 2012 JMPR by the Forty-third Session of the
CCPR.

Ametoctradin is a fungicide of the chemical class triazolo-pyrimidylamines. Ametoctradin
strongly inhibits zoospore differentiation within the zoosporangium, the release of zoospores from the
zoosporangium, the motility of any released zoospores and the germination of encysted zoospores.
The inhibition caused by ametoctradin reduces the ATP content in these stages of development by
binding to and inhibiting complex III of the respiratory chain in mitochondria of Oomycetes.

The Meeting received information from the manufacturer on identity, metabolism, storage
stability, residue analysis, use pattern, residues resulting from supervised trials on grapes, bulb
vegetables, Brassica vegetables, fruiting vegetables, leafy vegetables, celery, potatoes and hops, fate
of residue during processing, and livestock feeding studies.

Chemical name:
Ametoctradin or [UPAC: 5-ethyl-6-octyl[1,2,4]triazolo[1,5-a]pyrimidin-7-amine
Structural formula:

NH,

N
y NS
(Ao

Metabolites referred to in the appraisal by codes:

M650F01 ‘ 4-(7-amino-5-ethyl[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)butanoic acid or o-hetarylbutanoic acid
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M650F03 (7-amino-5-ethyl [1,2,4]triazolo [1,5-a]pyrimidin-6-yl) acetic acid
or hetarylacetic acid

NH

2
N~
v N A COOH
O

M650F04 7-amino-5-ethyl [1,2,4]triazolo [1,5-a]pyrimidine-6-carboxylic acid
or hetarylcarboxylic acid

NH, O

NN
s N OH
(NJ\)NIi
M650F06 6-(7-amino-5-ethyl[1,2,4]triazolo[ 1,5-a]pyrimidin-6-yl)hexanoic acid or w-hetarylhexanoic acid
NH,
/N\N N OH
(=L~ 5
M650F09 8-(7-amino-5-ethyl[1,2,4]triazolo[ 1,5-a]pyrimidin-6-yl)octanoic acid or o-hetaryloctanoic acid
NH,
/N\N RN OH
ey :

Animal metabolism

The Meeting received results of animal metabolism studies in lactating goats and laying hens.
Experiments were carried out with [2,7-'*C]-ametoctradin.

Metabolism in laboratory animals was summarized and evaluated by the WHO panel of the
JMPR in 2012. Oral administration of radiolabelled ametoctradin in rats results in a rapid absorption
and high degree of biotransformation, as indicated by low amounts of parent compound found in urine
and bile. A considerable part of the applied ametoctradin was excreted unchanged via faeces. In liver,
kidneys, plasma and bile, several metabolites of ametoctradin were found, with metabolite M650F06
being the most abundant. The parent compound is metabolized by terminal oxidation of the octyl side
chain to the respective carboxylic acid (M650F09) with subsequent degradation of the carboxylic side
chain (M650F06 and M650F01). In addition, conjugation of the respective oxidised side chain with
taurine and/or glucuronic acid occurs, leading to metabolites M650F10 (taurine conjugate of
M650F09), M650F11 (glucuronic acid conjugate of M650F06), and M650F12 (taurine conjugate of
M650F06), respectively. Also a minor metabolic step leads to the formation of M650F05 (w-
hetarylpentanoic acid).

Two lactating goats, orally treated once daily for 10 consecutive days with [2,7-"*C]-
ametoctradin, were sacrificed 23 hours after the last dose. The two goats received an actual dose rate
of 13 and 12 ppm dry feed (0.51 and 0.49 mg ai/kg bw, respectively). Total recovered radioactivity
amounted to 64% of the administered dose in goat 1 and 88% in goat 2. Radioactivity recovered from
urine, faeces and cage wash amounted to 61% of the administered dose in goat 1 (24% in urine; 36%
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in faeces) and 84% in goat 2 (26% in urine, 58% in faeces). In both animals, radioactivity amounted
to 0.15-0.19% of the applied dose in milk and 0.05% in edible tissues and organs.

The total radioactive residues (TRR) in tissues and milk were 0.10 mg/kg eq (liver),
0.036 mg/kg eq (kidney), 0.016 mg/kg eq (fat), 0.010 mg/kg eq (muscle) and 0.028 mg/kg eq (pooled
milk). Radioactivity levels in afternoon milk were higher than residue levels in morning milk (just
before the next dosing). Radioactivity levels in milk did not reach a clear plateau, although a
flattening of the curve started by day 58 (0.026—0.048 mg/kg eq).

Methanol and water extracted 98% TRR for milk, 53% TRR for liver, 63% TRR for kidney,
72% TRR for muscle and 82% TRR for fat. The parent compound was not found in any of the goat
commodities. In goat milk, liver, kidney and fat, the metabolite M650F06 (w-hetarylhexanoic acid)
was the most abundant component of the residues (22—47% TRR or 0.006-0.021 mg/kg eq), followed
by the metabolite M650F01 (w-hetarylbutanoic acid, 14-26% TRR or 0.003-0.014 mg/kg eq) and the
metabolite M650F09 (w-hetaryloctanoic acid, 7.7-9.4% TRR or 0.002—0.003 mg/kg eq; not detected
in liver). A total of 91% (milk), 36% (liver), 46% (kidney), and 57% (fat) of the TRR could be
identified in the initial extracts. No metabolite was identified in muscle (total extractable residues:
0.002 mg/kg eq). The solids remaining after initial extraction in liver and kidney were treated with
protease and microwave, resulting in a release of most of the radioactivity (38% TRR in liver and
30% TRR in kidney). This radioactivity could not be attributed to any of the known metabolites.

Nine laying hens, orally treated once daily for 10 consecutive days with [2,7-"*C]-
ametoctradin, were sacrificed 23 hours after the last dose. Hens were treated at an actual dose rate of
12 ppm dry feed (equivalent to 0.81 mg ai/kg bw). The total recovery of the applied dose was 93%.
Radioactivity from the excreta and cage wash amounted to 92.4% of the administered dose, while
0.03% was found in liver, 0.06% in muscle, 0.00% in fat and 0.09% in eggs.

Concentrations in eggs increased within the first 6 application days and reached a plateau
from day 6 onwards (0.037-0.040 mg/kg eq). The highest radioactivity concentrations in edible
tissues were found in liver (0.11 mg/kg eq), followed by muscle (0.026 mg/kg eq) and fat
(0.014 mg/kg eq).

Radioactivity was characterized in liver, muscle, fat and eggs. Methanol and water extracted
82% TRR for eggs, 52% TRR for liver, 44% TRR for muscle, and 66% TRR for fat. In hens, only low
levels of residues were identified (each compound < 0.01 mg/kg eq). The major compounds were
metabolite M650F01 (w-hetarylbutanoic acid) with 28%, 8.7%, 1.9% TRR in fat, liver, muscle,
respectively and parent compound with 22%, 11% TRR in eggs and fat, respectively. Metabolite
M650F06 (w-hetarylhexanoic acid) was only identified in liver and muscle at trace amounts (1.1-
1.3% TRR) and metabolite M650F09 was not detected. A total of 22% (eggs), 10% (liver), 39% (fat)
and 3.0% (muscle) of the TRR could be identified in the initial extracts. Other peaks and fractions
individually ranged up to 12% TRR and 0.0083 mg/kg eq. All individual identified or characterized
residues were at low levels (< 0.01 mg/kg eq). The solids remaining after initial extraction from eggs,
liver, muscle and fat were subjected to sequential solubilisation procedures, resulting in a release of
most of the radioactivity in eggs, liver and muscle (16%, 47%, 55% TRR respectively). This
radioactivity could not be attributed to any of the known metabolites. In fat 33% TRR could not be
solubilized.

Metabolism of ametoctradin in livestock involves oxidation of the aliphatic side chain to the
respective terminal carboxylic acid (forming metabolite M650F09, w-hetaryloctanoic acid) and
subsequent stepwise oxidative cleavage of the side chain (loss of C,H4-units) analogous to the [-
oxidation of fatty acids to form the metabolites M650F06 (w-hetarylhexanoic acid) and M650F01 (-
hetarylbutanoic acid). In goats metabolite M650F06 was the major metabolite found (22-47% TRR)
in all tissues and milk, followed by M650F01 (14-26% TRR) and M650F09 (7.7-9.4% TRR). No
parent compound was detected in goat tissues and milk. In hens, only low levels of residues were
found (each < 0.01 mg/kg eq). The major compounds were metabolite M650F01 (1.9-28% TRR in
liver, fat, muscle) and parent compound (22% in eggs and 11% in fat). Metabolite M650F06 was only
identified in liver and muscle in trace amounts (1.1-1.3% TRR) and metabolite M650F09 was not
detected.
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The metabolic pathway in livestock is identical to the metabolic pathway in rats, although in
rats more conjugation products are found.

Plant metabolism

The Meeting received plant metabolism studies for ametoctradin in/on fruits (tomatoes), leafy crops
(lettuce) and root and tuber vegetables (potato) after foliar treatment.

Uptake and translocation studies with '*C-labelled ametoctradin on leaves from tomato plants
showed low uptake (5% TRR) and essentially no translocation of ametoctradin.

Uptake and translocation studies with tomato plants in nutrient solutions containing '*C-
labelled M650F03 or '*C-labelled M650F04 soil metabolites showed that both soil metabolites are
taken up by tomato plants via the root system concurrently with the stream of water. Both soil
metabolites are equally distributed over the whole plants.

Indoor grown tomato plants were sprayed three times with an SC formulation of 2,7-'*C-radio
labelled ametoctradin at an actual application rate of 3 x 0.30 kg ai/ha. Tomato plants were sampled at
maturity 1 day after the last application (1DAT) and separated into leaves and fruit. Total radioactive
residues (TRR) in tomato fruit and leaves at 1IDAT were 0.36 mg/kg eq and 9.2 mg/kg eq. Residues
could be extracted with methanol (99% TRR). The parent compound ametoctradin accounted for 99%
TRR (0.036 mg/kg eq) in fruits and 99% TRR (9.0 mg/kg eq) in leaves. No other compounds were
detected. The Meeting noted that since the plants were sampled only 1 day after the last application, it
is to be expected that parent compound dominates the residue.

Indoor grown lettuce was sprayed three times with an SC formulation of 2,7-'*C-labelled
ametoctradin at a concentration of 3 x 0.22 kg ai/ha. Plants were sampled at maturity at 7DAT. TRR
in lettuce leaves were 8.5 mg/kg eq. Residues could be extracted with methanol (99% TRR). The
parent compound accounted for 99% TRR (8.4 mg/kg eq). No other compounds were detected.

Indoor grown potato plants were sprayed three times with an SC formulation of 2,7-"*C-radio
labelled ametoctradin at an actual concentration of 3 x 0.44 kg ai/ha. Immature plants were taken 14
days prior to the second application and mature plants 7 day after the last application. Plants were
separated in tubers and leaves.

TRR in immature and mature tubers was 0.025 and 0.041 mg/kg eq, respectively. Residues in
the tubers could be extracted with methanol (81-83% TRR) and water (4.1-7.7%) with 1.0-11% TRR
remaining as solids. Ametoctradin was the main compound in immature tubers (0.017 mg/kg eq, 67%
TRR), but represented only 3.6% TRR (0.001 mg/kg eq) in mature tubers. Identified metabolites were
M650F03 (hetarylacetic acid, 13% and 40% TRR in immature and mature tubers, respectively, 0.003
and 0.016 mg/kg eq) and M650F04 (hetarylcarboxylic acid, 27% TRR in mature tubers only,
0.011 mg/kg eq).

TRR in immature and mature leaves was, respectively, 22 and 45 mg/kg eq. Residues in the
leaves could be extracted with methanol (98% TRR). The parent ametoctradin was the main
compound (95 and 85% TRR in immature and mature leaves, respectively). All metabolites detected
were each < 0.81 mg/kg eq (< 1.9% TRR) and in total < 5.0% TRR and thus of minor importance.

From these data it is concluded that in leafy vegetables and fruits parent ametoctradin is the
only residue identified at significant quantities (99% TRR). In root and tuber vegetables (potatoes)
considerable amounts of residues are found in/on leaves (22 or 45 mg/kg eq), while only low amounts
of residues are found in the tubers (0.025 or 0.041 mg/kg eq). Parent compound is the major
compound found in/on leaves (85-95% TRR), while varying amounts of parent compound are found
in the tubers (67% in immature tubers and 3.6% TRR in mature tubers). In potato tubers two major
metabolites are identified: M650F03 (13% and 40% TRR, respectively in immature and mature
tubers) and M650F04 (27% TRR in mature tubers only).

Ametoctradin is hardly taken up, is not translocated via the leaves or fruits of plants and is
hardly metabolized when sprayed on the leaves of fruits of plants. Since parent compound is found in
potato tubers, it seems likely that the parent compound is taken up and translocated via the roots of the
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plants. The presence of small amounts of metabolites in potato leaves (total < 5.0% TRR) indicates
that once the parent compound is inside the plant it can be metabolized.

The two major metabolites found in potato tubers, M650F03 and M650F04, were not found in
rat or in livestock. Metabolites M650F03 and M650F04 were identified in soil degradation studies of
ametoctradin, and were the only metabolites taken up by rotational crops (see environmental fate in
soil). Metabolites M650F03 and M650F04 were also seen in a variety of supervised field trials after
foliar application. In most instances these levels were too low to quantitate but in some supervised
field trials, the residues exceeded the LOQ and were reported. Since the ametoctradin formulation was
applied 3—4 times with intervals of 5-14 days in the supervised field trials, it seems likely that the
spray from the early application(s) reached the soil because of incomplete soil coverage by the plants.
It is likely that parent present in these early applications is degraded in the soil to the metabolites
M650F03 and M650F04 and these metabolites are taken up by the plants in low levels and can be
detected at harvest (7-35 days after the first application). Therefore it seems likely that metabolites
M650F03 and M650F04 are the result of uptake from soil via the roots and translocation within the
plant, although small amounts may be formed by degradation of the parent compound within the
plant. However, since the contribution of the total identified metabolites in leaves is very low (total
3.3-4.4% TRR) and identified residue levels in potato tubers are very low (0.020-0.026 mg/kg eq),
uptake from soil and subsequent metabolism within the plant is considered of minor importance in
primary crops.

Environmental fate in soil

The Meeting received information on aerobic degradation in soil, soil photolysis and fate in rotational
crops.

The half life for 2,7-'*C-labelled-ametoctradin ranged from 1.5 to 3.2 days at 20 °C and 6.3
days at 10 °C in a study where three soils (sandy loam and loamy sand) were treated at 1.1 mg ai/kg
dry soil (0.40 kg ai/ha). In a second study the half-life was 1.3 days in one sandy loam soil, treated at
1.9 mg ai/kg dry soil (0.72 kg ai/ha). The major metabolites in both studies were M650F01 (max. 54%
TAR on day 10), M650F02 (max. 13% TAR on day 3), M650F03 (max. 57% TAR on day 10) and
M650F04 (max. 55% TAR on day 120). A number of other degradation products were formed, but all
<5.5% TAR.

Using the data from these two soil degradation studies, the half-lives for the metabolites were
estimated at 1-10 days for M650F01, 5-22 days for M650F02, 2888 days for M650F03 and > 226
days for M650F04. Additional soil studies were performed with metabolites M650F03 and M650F04.

The half life for [pyrimidine-5-"*C]-M650F03 ranged from 29-43 days at 20 °C in a study
where three soils (loamy sand, sandy loam, sand) were treated at 0.51-0.55 mg ai/kg dry soil
(0.20 kg ai/ha). The amount of the major metabolite M650F04 continuously increased in the course of
the study with 31-44% TAR present at 120 days. A number of other degradation products were
formed, but all < 6.1% TAR.

The half life for [pyrimidine-5-"*C]-M650F04 was 228 days at 20 °C in a study where loamy
sand was treated at an equivalent rate of 0.20 kg ai/ha. Two minor degradation products were formed
(total < 7.0% TAR).

The half life for [2,7-'"*C] ametoctradin in non-sterile sandy loam soil treated with 2.7 mg
ai/kg dry soil (0.40 kg ai/ha) during a 15 days exposure to artificial sunlight (DTso 23 days) was
longer than in the dark control (DTs, 7 days). Despite the expectation that photolysis contributes to
the degradation of ametoctradin based on its significant absorption at 295 nm and moderate photolysis
in sterile water, the study results showed that light has no effect on the degradation of ametoctradin in
soil, probably because the degradation in aerobic soil is already very fast.

In a confined rotational crop study, [2,7—14C]—ametoctradin was sprayed on a loamy sand soil
at a rate of 1.44 kg ai/ha under greenhouse conditions. Rotational crops were sown 30, 120 and 365
days after application, representing first, second and third rotations. Total radioactivity was 0.080—
1.2-0.030 mg/kg eq in immature lettuce leaves after first-second-third rotations, 0.060—0.064—
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0.016 mg/kg eq in mature lettuce leaves, 2.4-0.28-0.062 mg/kg eq in radish tops, 0.66—0.062—
0.018 mg/kg eq in radish roots, 6.0-3.8—1.2 mg/kg in wheat straw, 5.2-2.7-1.7 mg/kg eq in wheat
hay, and 1.8-1.2-0.84 mg/kg eq in wheat grain. Total radioactivity in wheat forage was only
determined after second and third rotation, being 1.7 an 0.36 mg/kg eq. Except for radish root (second
rotation) and mature lettuce leaves (first rotation) no significant amount of parent compound was
detected in the various crop samples. Metabolite M650F03 was the major compound in lettuce leaves
(3042% TRR) at first rotation. At second and third rotation the major compound in lettuce leaves
was the metabolite M650F04 (26-32% TRR). In radish roots and tops metabolite M650F03 remained
the major compound (100 and 96% TRR, respectively) after first rotation followed by 67%TRR and
46% TRR, respectively at second and 39%TRR and 23% TRR, respectively at third rotation. Apart
from wheat straw, where the metabolite M650F03 was the major compound (43% TRR) at first
rotation, the metabolite M650F04 was the major component in all the wheat samples, 25% TRR in
straw at first rotation and 44-98% TRR in all other fractions and different plant back intervals.

In a field rotational crop study at four different locations in Europe significant residues were
found in rotational crop wheat after a single treatment of the bare soil with 0.96 kg ai/ha and a plant
back interval of 120 days. The parent ametoctradin was not detected in wheat commodities.
Metabolite M650F03 was detected between < 0.01 and 0.092 mg/kg and M650F04 between < 0.01
and 0.30 mg/kg in wheat forage and grain. Relatively high metabolite residues were found in wheat
straw: 0.016-0.14 mg/kg for M650F03 and 0.040—-1.0 mg/kg for M650F04.

In a second field rotational crop study at four different locations in Europe significant
residues were found in rotational crops wheat, carrot, cauliflower and head lettuce after a single
treatment of the bare ground with 0.96 kg ai/ha at plant back intervals of 30, 120 and 365 days. The
parent compound ametoctradin was found in only two samples at the 30 day plant back interval;
0.038 mg/kg in wheat straw and 0.020 mg/kg in cauliflower inflorescence. The two soil metabolites
M650F03 and M650F04 formed the majority of the residues in rotational crops. Residues were
highest in the animal feed commodities immature carrot plants, carrot tops, wheat forage and wheat
straw, moderate in the edible food commodities wheat grain and carrot root and low in lettuce and
cauliflower inflorescence. Residues were highest after a plant back interval of approximately 30 days
and decreased at longer plant back intervals.

e After a plant back interval of 30 days, metabolite M650F03 and M650F04 were found
between < 0.01-0.92 mg/kg eq and < 0.01-0.35 mg/kg eq in animal feedstuff and between
<0.01-0.056 mg/kg eq and <0.01-0.12 mg/kg eq in wheat grain, carrot roots, cauliflower
inflorescence and head lettuce, respectively. Residues were found in all commodities.

e After a plant back interval of 120 days, metabolites M650F03 and M650F04 were found
between < 0.01 — 0.054 mg/kg eq and < 0.01 mg/kg eq in animal feedstuff, respectively. No
residues above the LOQ were found in wheat grain, carrot roots, cauliflower inflorescence
and head lettuce.

e After a plant back interval of 365 days, metabolites M650F03 and M650F04 were found
between < 0.01-0.038 mg/kg eq and < 0.01-0.056 mg/kg eq in animal feedstuff and between
<0.01-0.015 mg/kg eq and <0.01-0.016 mg/kg eq in wheat grain and cauliflower
inflorescence, respectively. No residues above the LOQ were found in carrot roots and head
lettuce.

In a third field rotational crop study undertaken at two different locations in the USA, bare
soil was treated with ametoctradin at a rate of 3 x 0.30 kg ai/ha with a 5 (+ 1) day interval . Radish,
lettuce and winter wheat were planted at 4 different plant back intervals (PBI: 1, 2, 3 and 4 months).
No quantifiable residues (< 0.01 mg/kg) of the parent ametoctradin were observed in any of the
rotational crops. Quantifiable residues of the metabolite M650F03 were observed in all rotational
crops planted up to 4 months after the last application, with the exception of radish root, where
M650F03 residues (0.01 mg/kg) were last observed at the 3 month PBI and lettuce leaves, with non—
quantifiable residues at all PBIs. In wheat samples from the 4 month PBI maximum residue levels of
M650F03 were 0.07 mg/kg (forage), 0.07 mg/kg (hay), 0.02 mg/kg (grain) and 0.33 mg/kg (straw).
Quantifiable residues of the metabolite M650F04 were also observed in all rotational crops planted up
to 4 months after the last application, with the exception of radish root and lettuce leaves, were




34 Ametoctradin

M650F03 residues were non-quantifiable throughout the study. In wheat samples from the 4 month
PBI, the maximum M650F04 residues were 0.13 mg/kg (forage), 0.12 mg/kg (hay), 0.19 mg/kg
(grain) and 0.29 mg/kg (straw).

From these data it is concluded that the aerobic degradation in soil proceeds primarily via
stepwise oxidative cleavage of the n-octyl side chain. Ametoctradin is transformed to M650F01 (o-
hetarylbutanoic acid), M650F02 (w-hetarylpropanoic acid) and subsequently to M650F03
(hetarylacetic acid) and M650F04 (hetarylcarboxylic acid) by oxidation. Metabolites underwent
further metabolisation by mineralisation to CO, or incorporation in humins, humic acids or fulvic
acids. Metabolite M650F04 has a very long dissipation time in soil and metabolites M650F03 and
M650F04 can be taken up by primary crops and rotational crops.

Methods of residue analysis

The Meeting received description and validation data for analytical methods of ametoctradin,
M650F03 and M650F04 in plant commodities or ametoctradin, M650F01 and M650F06 in animal
commodities.

As ametoctradin and its soil metabolites M650F03 and M650F04 were shown not to be
compatible with existing GC or HPLC-fluorescence multiresidue methods, only single residue
methods were submitted to the Meeting. Three single residue analytical methods were proposed to the
Meeting.

Macerated samples were extracted with methanol/water. The extract was cleaned up by
solvent partition and/or solid phase extraction, if necessary. The final residue could then be
determined by HPLC-MS-MS. The Meeting considers validation sufficient for commodities with high
water, high acid content, high starch content, dried hops and animal commodities. LOQs were in the
0.01-0.1 mg/kg range for parent and its metabolites in plant and animal commodities.

Methanol/water extraction on samples with incurred radioactive residues from metabolism
studies on goat (liver and kidney), wheat (forage, grain), potato leaves and tomato fruits showed that
the methanol/water mixture extracted similar amounts of total radioactive residues as the combined
methanol extracts in the metabolism studies and resulted in comparable HPLC patterns. Therefore the
extraction solvent used in the HPLC-MS-MS methods is sufficiently able to extract the analytes
defined.

Stability of pesticide residues in stored analytical samples

The Meeting received information on the stability of ametoctradin, M650F03 and M650F04 in plant
commodities as well as ametoctradin, M650F01 and M650F06 in animal commodities stored frozen.

Storage stability studies in plant commodities had variable results. In a study where plant
commodities were fortified with a mixture of parent, M650F03 and M650F04 and samples were
stored at -20 °C, degradation of parent was found for some commodities (tomatoes) but not in others.
In a second study where tomatoes and lettuce with incurred residues from a metabolism study were
stored at -18 °C it was shown that parent was stable for at least 3 and 2 years.

Considering both storage stability studies on plant commodities, the Meeting considers
parent, M650F03, M650F04 stable for at least 2 years in all plant commodities investigated:
commodities with high water content, high acid content, high starch content, high protein content and
Straw.

Based on storage stability studies at -18 °C in fortified milk samples, the Meeting considers
parent and metabolite M650F01 stable for at least 41 days and M650F06 for at least 34 days in milk.
Milk samples within the feeding study were analysed within this period. Storage stability studies in
animal tissues are not available. Since the tissue samples from the animal feeding study were analysed
within 30 days after slaughter and ametoctradin and its metabolites were shown to be stable in various
other commodities, storage stability studies are not considered necessary for the purpose of this
evaluation.
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Definition of the residue

The parent compound ametoctradin was only present in egg and fat of hen (22% and 11% TRR or
0.008 and 0.001 mg/kg eq), and in hen fat it was the only compound identified. Metabolites
M650F01, M650F06 were found in significant quantities in other animal tissues in varying amounts.
In goat milk, liver, kidney and fat, the metabolite M650F06 (w-hetarylhexanoic acid) is the most
abundant component of the residues (22-47% TRR or 0.006-0.021 mg/kg eq), followed by the
metabolite M650F01 (w-hetarylbutanoic acid, 14%—26% TRR or 0.003-0.014 mg/kg eq). The major
metabolite in hens was M650F01 (w-hetarylbutanoic acid) with 28%, 8.7%, 1.9% TRR in fat, liver,
muscle, respectively. For this reason, parent and the metabolites M650F01 and M650F06 are the
candidate compounds for inclusion in the residue definition for animal commodities.

Metabolites M650F01 and M650F06 are found in the rat and are therefore covered by the
toxicity studies on parent. Since M650F01 and M650F06 are major components of the residue and
valid analytical methods are available to quantitate parent and its metabolites in animal commodities,
the Meeting decided to include the metabolites M650F01 and M650F06 in the residue definition for
animal commodities.

Fat solubility of the parent compound is indicated by the log Kow of 4.18-4.40 and its
presence in hen fat and eggs only. Metabolites M650F01 and M650F06 are amphoteric compounds
and they are not fat-soluble. Since the metabolites M650F01 and M650F06 are the major components
of the residue, the sum of parent, M650F01 and M650F06 is considered not fat-soluble.

In primary crops, parent compound ametoctradin is the only compound found in significant
quantities (> 95% TRR). Therefore parent should be included in the residue definition for plant
commodities. However, in rotational crops uptake of residues proceeds via the soil and the main
metabolites taken up from the soil are M650F03 (30—-100% TRR) and M650F04 (26-98% TRR),
while parent is found in trace amounts. The level of the metabolites found in the various rotational
crops is significant, even after a plant back interval of 365 days (up to 0.056 mg/kg eq for M650F04).

Metabolites M650F03 and M650F04 are not found in the rat. In 90 day dietary toxicity
studies, no adverse effects were observed after exposure to either M650F03 or M650F04 up to the
limit dose (about 1000 mg/kg bw per day). This is comparable to ametoctradin which showed no
adverse effects were observed at or near the limit dose of approximately 1000 mg/kg bw per day in an
extensive set of repeated-dose toxicity studies.

The Meeting noted that the parent compound alone is a good marker for compliance with
GAP. Although metabolites M650F03 and M650F04 have a similar lack of toxicity and the same core
structure as the parent compound, the metabolites M650F03 and M650F04 are only found at
significant levels in rotational crops. Since an ADI or ARfD is not considered necessary for the parent
compound, there is no dietary intake concern for parent compound or metabolites M650F03 and
M650F04. For these reasons, the Meeting decided not to include the metabolites M650F03 and
M650F04 in the residue definition and to refrain from setting a residue definition for estimation of the
dietary intake of ametoctradin.

The Meeting recommended the following residue definition for ametoctradin:
Definition of the residue for compliance with the MRL for plant commodities: ametoctradin.

Definition of the residue for compliance with the MRL for animal commodities: sum of
ametoctradin, w-hetarylbutanoic acid (M650F01) and w-hetarylhexanoic acid (M650F06), expressed
as ametoctradin.

The Meeting considers the residue is not fat-soluble

Results of supervised residue trials on crops

The Meeting received supervised trials data for ametoctradin on grapes, bulb onions, green onions,
broccoli, head cabbage, cucumbers, melons, pumpkins, summer squash, sweet peppers, chili peppers,
tomatoes, head lettuce, leaf lettuce, mustard greens, spinach, potatoes, celery, and dried hops.
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All plant commodities from supervised residue trials were analysed within 4-24 months,
although storage temperatures varied. Since ametoctradin, M650F03 and M650F04 are shown to be
stable for a long period of time, trials where samples were stored for a few days at +5 °C before being
frozen and trials where temperatures of frozen samples increased to -1 °C were considered acceptable.

Trials conducted at the same location and at the same kg ai/ha dose rate, where only the spray
concentration was different, were not considered as independent trials. Trials conducted at the same
location, where only the crop variety was different, were not considered as independent trials. The
maximum value from each location was selected for maximum residue level recommendations.

As an ADI and ARfD were considered not necessary, no STMR and no HR values are
reported as a long and short term exposure assessment is not needed.

The OECD MRL calculator was used as a tool in the estimation of the maximum residue level
from the selected residue data set obtained from supervised field trials conducted according to the
critical GAP. For those trials where the outcome of the OECD MRL calculator was different from the
recommendation made by the Meeting, a rationale is provided for this deviation.

Grapes

Field trials involving grapes were performed in Canada, USA, Germany, France, Spain, Italy and
Greece.

Critical GAP for grapes in the USA is for 4 foliar spray applications (interval 7 days) at
0.31 kg ai/ha and PHI 14 days with adjuvant recommended. Trials from USA and Canada (4 x 0.29—
0.32 kg ai/ha, interval 6-8 days, PHI 14-15 days, adjuvant added) matched this GAP. Trials from
USA and Canada were conducted at two spray concentrations per location (0.0086—0.032 and 0.042—
0.065 kg ai/hL); both far lower than indicated in the GAP (0.13—0.16 kg ai/hL). The highest residue
value from each location was selected: 0.21, 0.33, 0.34, 0.87, 0.89, 0.92, 0.97, 1.3, 1.4, 1.4, 1.9 and
2.2 mg/kg (n=12).

Critical GAP for grapes in the Former Yugoslav Republic of Macedonia is for 3 foliar spray
applications (interval 10 days) at 0.075 kg ai/hL and PHI 35 days. In trials performed in Southern
France, Spain, Italy and Greece (3 x 0.060 kg ai/hL, interval 10 days, PHI 34-36 days) matching this
GAP parent residues were: 0.15, 0.22, 0.37, 0.72, 1.1, 1.1, 2.7 and 3.1 (n=8).

The Meeting noted that the US and Southern European dataset for grapes resulted in similar
residues (Mann-Whitney U test). However, since the GAPs are different, the Meeting agreed that the
Southern European dataset for grapes matching Former Yugoslav Republic of Macedonia GAP could
be used to support a grape maximum residue level recommendation and estimated a maximum residue
level of 6 mg/kg on grapes. For the purpose of livestock dietary burden calculation, the Meeting
estimated an STMR of 0.605 mg/kg.

Bulb vegetables
Field trials involving bulb onions were performed in Canada and the USA.

Critical GAP for bulb vegetables (includes bulb onions) in the USA is for 3 foliar spray
applications (interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In trials
from USA and Canada (3 x 0.29-0.34 kg ai/ha, interval 4-8 days, PHI 0 days, adjuvant added)
matching this GAP parent residues were: 0.095, 0.095, 0.14, 0.19, 0.21, 0.22, 0.25, 0.43, 0.46,
0.84 mg/kg (n=10).

The Meeting agreed that the USA and Canadian datasets for bulb onions matching USA GAP
could be used to support a bulb onion maximum residue level recommendation and estimated a
maximum residue level of 1.5 mg/kg on bulb onions and decided to extrapolate the recommendation
for bulb onions to garlic and shallots.

Field trials involving spring onions were performed in the USA.
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Critical GAP for bulb vegetables (includes green onions) in the USA is for 3 foliar spray
applications (interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field
trials from USA and Canada (3 x 0.29-0.34 kg ai/ha, interval 4-8 days, PHI 0 days, adjuvant added)
matching this GAP parent residues were: 3.4, 4.3, 9.1 mg/kg (n=3).

The Meeting agreed that the USA and Canadian datasets for spring onions matching USA
GAP could be used to support a green onion maximum residue level recommendation and estimated a
maximum residue level of 20 mg/kg on spring onions.

Brassica vegetables
Field trials involving broccoli were performed in Canada and the USA.

Critical GAP for brassica vegetables (includes broccoli) in the USA is for 3 foliar spray
applications (interval 7 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field
trials from USA and Canada (3 % 0.29-0.31 kg ai/ha, interval 6-9 days, PHI 0 days, adjuvant added)
matching this GAP parent residues in broccoli heads and stems were 1.2, 1.2, 1.3, 1.6, 1.7, 2.5, 2.9,
3.2 mg/kg (n=8).

Field trials involving head cabbage were performed in Canada and USA.

Critical GAP for brassica vegetables (includes head cabbage) in the USA is for 3 foliar spray
applications (interval 7 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field
trials from USA and Canada (3 x 0.29-0.31 kg ai/ha, interval 5-9 days, PHI 0 days, adjuvant added)
matching this GAP parent residues in head cabbage with wrapper leaves (as marketed) were 0.35, 1.1,
14,1.6,1.8,2.2,3.1,3.2,3.3, 7.5 mg/kg (n=10).

The Meeting noted that the datasets for broccoli and head cabbage resulted in similar residues
(Mann-Whitney U test). Since the GAPs are the same and there is a GAP for brassica vegetables, the
Meeting agreed to combine the data to propose a group maximum residue level for brassicas. This
resulting in the following residues: 0.35, 1.1, 1.2, 1.2, 1.3, 1.4, 1.6, 1.6, 1.7, 1.8,2.2,2.5,2.9,3.1, 3.2,
3.2,3.3,7.5 (n=18).

The Meeting agreed that the combined datasets for broccoli and head cabbage matching USA
GAP could be used to support a maximum residue level recommendation for brassica (cole or
cabbage) vegetables, Head cabbages, Flowerhead cabbages and estimated a maximum residue level of
9 mg/kg. For the purpose of livestock dietary burden calculations the Meeting estimated a highest
residue of 7.5 mg/kg for brassicas.

Fruiting vegetables, Cucurbits

Supervised residue trials on outdoor and indoor grown cucumbers were conducted in Canada, USA,
the UK, the Netherlands, France, Greece and Spain.

Critical GAP for fruiting vegetables, cucurbits in the USA is for 3 foliar spray applications
(interval 5 days) at 0.31 kg ai/ha and a PHI of 0 days, with adjuvant recommended. In field trials from
USA and Canada (3 x 0.29-0.30 kg ai/ha, interval 6—8 days, PHI 0 days, adjuvant added) matching
this GAP parent residues in cucumber were: 0.060, 0.08, 0.090, 0.12, 0.12, 0.16, 0.16, 0.24 mg/kg
(n=8).

Critical GAP for cucumbers in the Former Yugoslav Republic of Macedonia (Southern
Europe) is for 4 foliar spray applications (interval 10 days) at 0.30 kg ai/ha and PHI 1 days. In field
trials from Southern France and Greece and greenhouse trials from Europe (3 x 0.24 kg ai/ha, interval
7 days, PHI 1 day) matching this GAP parent residues in cucumber were 0.038, 0.09, 0.11 and
0.17 mg/kg (n=4) for field trials and 0.024, 0.037, 0.15 and 0.18 mg/kg (n=4) for greenhouse trials.
As the datasets for outdoor and indoor grown cucumbers resulted in similar residues (Mann-Whitney
U test), the datasets were combined: 0.024, 0.037, 0.038, 0.09, 0.11, 0.15, 0.17 and 0.18 mg/kg (n=8)
for outdoor and indoor grown cucumbers.
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The Meeting noted that datasets for USA and Former Yugoslav Republic of Macedonia
resulted in similar datasets (Mann-Whitney U test). However, since the GAPs are different, the
Meeting decided to take only the USA dataset into account in making estimations.

Field trials involving melons were performed in the USA.

Critical GAP for fruiting vegetables, cucurbits in the USA is for 3 foliar spray applications
(interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field trials from
USA (3 x 0.29-0.31 kg ai/ha, interval 68 days, PHI 0 days, adjuvant added) matching this GAP,
parent residues in melons with peel were: 0.18, 0.49, 0.59, 0.60, 0.72, 0.80, 1.3, 1.7 mg/kg (n=8).

Field trials involving pumpkins were performed in the USA.

Critical GAP for fruiting vegetables cucurbits in the USA is for 3 foliar spray applications
(interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field trials from the
USA (3 % 0.29-0.30 kg ai/ha, interval 7 days, PHI 0 days, adjuvant added) matching this GAP, parent
residues in pumpkins with peel were: 0.10, 0.14, 0.34, 0.47, 1.3 mg/kg (n=5).

Field trials involving summer squash (i.e., courgette/zucchini) were performed in the USA.

Critical GAP for fruiting vegetables cucurbits in the USA is for 3 foliar spray applications
(interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field trials from the
USA (3 x 0.28-0.31 kg ai/ha, interval 6-8 days, PHI 0 days, adjuvant added) matching this GAP,
parent residues in summer squash with peel were: 0.13, 0.22, 0.36, 0.98, 1.1 mg/kg (n=5).

The Meeting noted that the datasets for melons, pumpkins and summer squash were similar
(Kruskal-Wallis test). Since the GAP is the same for each of these commodities, the Meeting agreed
to propose a group maximum residue level for cucurbits, except cucumbers, based on the combined
residue data for melons, pumpkins and summer squash and agreed to propose a separate maximum
residue level for cucumbers.

The combined dataset for melons, pumpkins and summer squash resulted in the following
residues: 0.10, 0.13, 0.14, 0.18, 0.22, 0.34, 0.36, 0.47, 0.49, 0.59, 0.60, 0.72, 0.80, 0.98, 1.1, 1.3, 1.3,
1.7 mg/kg (n=18). The Meeting agreed that the combined dataset matching the GAP of the USA could
be used to support a maximum residue level recommendation for cucurbits, except cucumber, and
estimated a maximum residue level of 3 mg/kg in/on cucurbits, except cucumber, based on the
combined data.

The Meeting agreed that the dataset for cucumbers matching the US GAP could be used to
support a maximum residue level recommendation for cucumbers, and estimated a maximum residue
level of 0.4 mg/kg for cucumbers.

Fruiting vegetables other than cucurbits

Field trials involving sweet peppers were performed in Canada, the USA, Greece, Italy, Spain,
France, Germany, the Netherlands and Belgium.

Critical GAP for fruiting vegetables other than cucurbits (includes sweet peppers) in the USA
is for 3 foliar spray applications (interval 5 days) at 0.31 kg ai/ha and PHI 4 days with adjuvant
recommended. In field trials from the USA and Canada (3 x 0.29-0.32 kg ai/ha, interval 6-8 days,
PHI 4 days, adjuvant added) matching this GAP, parent residues in sweet peppers were: 0.050, 0.080,
0.085, 0.14, 0.16, 0.22, 0.84 mg/kg (n=7).

The GAP for peppers in Former Yugoslav Republic of Macedonia (Southern Europe) is for 4
foliar spray applications (interval 10 days) at 0.30 kg ai/ha and a 1 day PHI. In greenhouse trials from
Europe (3 x 0.23-0.25 kg ai/ha, interval 7 days, PHI 1 day) matching this GAP, parent residues in
sweet peppers were: 0.20, 0.21, 0.28, 0.34, 0.37, 0.47, 0.79, 0.90 mg/kg (n=8).

Field trials involving chili peppers were performed in USA.

The GAP for fruiting vegetables, other than cucurbits (includes chili peppers), in the USA is
for 3 foliar spray applications (interval 5 days) at 0.31 kg ai/ha and PHI 4 days with adjuvant
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recommended. In field trials from the USA (3 x 0.29-0.31 kg ai/ha, interval 7 days, PHI 4 days,
adjuvant added) matching this GAP none of the residue values could be selected, as the laboratory
was unable to show adequate performance of the analytical method.

Field trials involving tomatoes were performed in Canada and the USA.

Critical GAP for fruiting vegetables other than cucurbits (includes tomatoes) in the USA is
for 3 foliar spray applications (interval 5 days) at 0.31 kg ai/ha and PHI 4 days with adjuvant
recommended. In field trials from the USA and Canada (3 x 0.28-0.32 kg ai/ha, interval 6-8 days,
PHI 4 days, adjuvant added) matching this GAP, parent residues in tomatoes (including two trials on
cherry tomatoes) were: 0.050, 0.10, 0.11, 0.12, 0.15, 0.16, 0.16, 0.18, 0.20, 0.20, 0.22, 0.22, 0.25,
0.32, 0.60, 0.70, 0.76 mg/kg (n=17).

The Meeting noted that the sweet pepper dataset corresponding to the GAP of the Former
Yugoslav Republic of Macedonian (3 % 0.30 kg ai/ha PHI 1 days) resulted in higher residues than the
dataset corresponding to the US GAP (3 x 0.30 kg ai/ha, PHI 4 days) (Mann-Whitney U test).
However, both datasets would result in the same maximum residue level recommendation
(1.5 mg/kg). The sweet pepper dataset, matching USA GAP, resulted in similar residues as the tomato
dataset, matching USA GAP, (Mann-Whitney U test). The Meeting concluded that these datasets
could be combined to allow a commodity group recommendation for fruiting vegetables other than
cucurbits. This resulted in the following dataset: 0.050, 0.050, 0.080, 0.085, 0.10, 0.11, 0.12, 0.14,
0.15, 0.16, 0.16, 0.16, 0.18, 0.20, 0.20, 0.22, 0.22, 0.22, 0.25, 0.32, 0.60, 0.70, 0.76 and 0.84 mg/kg
(n=24).

The Meeting estimated a maximum residue level of 1.5 mg/kg fruiting vegetables other than
cucurbits, except sweet corn and mushrooms, based on the combined dataset. For the purpose of
livestock dietary burden calculations, the Meeting estimated an STMR of 0.16 mg/kg in/on fruiting
vegetables other than cucurbits.

The FAO Manual (section 6.9.2) describes how a generic concentration factor may be used
for conversion of HR residue values from fresh peppers to dried chili peppers. A concentration factor
of 10 is used for the estimation of parent residue levels of pesticides in dried chili peppers.

The Meeting agreed to apply the concentration factor of 10 for dried chili peppers to the
maximum residue level for sweet peppers (1.5 mg/kg) and estimated a maximum residue level in
peppers, chili, dried of 15 mg/kg.

Leafy vegetables
Field trials involving head lettuce were performed in Canada and the USA.

Critical GAP for leafy vegetables (includes head lettuce) in the USA is for 3 foliar spray
applications (interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field
trials from the USA and Canada (3 x 0.29-0.32 kg ai/ha, interval 4-7 days, PHI 0 days, adjuvant
added) matching this GAP none of the residue values could be selected as the analytical laboratory
could not demonstrate adequate performance of the analytical method.

Field trials involving leaf lettuce were performed in Canada and the USA.

Critical GAP for leafy vegetables (includes leaf lettuce) in the USA is for 3 foliar spray
applications (interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field
trials from the USA and Canada (3 x 0.30-0.31 kg ai/ha, interval 4-6 days, PHI O days, adjuvant
added) matching this GAP none of the residue values could be selected as the laboratory could not
demonstrate adequate performance of the analytical method.

Field trials involving mustard greens were performed in USA.

Critical GAP for leafy vegetables (includes mustard greens) in the USA is for 3 foliar spray
applications (interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field
trials from the USA (3 x 0.28-0.31 kg ai/ha, interval 68 days, PHI 0 days, adjuvant added) matching
this GAP, parent residues in mustard greens were: 9.2, 13, 13, 16, 19, 24, 28 mg/kg (n=7).
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Field trials involving spinach were performed in Canada and the USA.

Critical GAP for leafy vegetables (includes spinach) in the USA is for 3 foliar spray
applications (interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field
trials from USA and Canada (3 % 0.29-0.33 kg ai/ha, interval 4-8 days, PHI 0 days, adjuvant added)
matching this GAP in spinach were: 6.0, 11, 12, 13, 13, 20, 21, 35 mg/kg (n=8).

The Meeting noted that the datasets for mustard greens and spinach are similar (Mann-
Whitney U-test), confirming the experience of the JMPR that residues in leafy vegetables at DAT=0
are similar. Since the GAPs are the same for mustard greens and spinach, the Meeting agreed to
combine the data to propose a group maximum residue level for leafy vegetables, based on the
combined residue dataset for mustard greens and spinach. The combination of the two datasets
resulted in the following residues: 6.0, 9.2, 11, 12, 13, 13, 13, 13, 16, 19, 20, 21, 24, 28 and 35 mg/kg
(n=15).

The Meeting agreed that the combined dataset for mustard greens and spinach, matching US
GAP, could be used to support a maximum residue level recommendation for leafy vegetables and
estimated a maximum residue level of 50 mg/kg in/on leafy vegetables based on the combined
dataset. For the purpose of livestock dietary burden calculations, the Meeting estimated a highest
residue of 35 mg/kg for leafy vegetables, based on the combined residue dataset.

Potatoes
Field trials involving potatoes were performed in Canada and the USA.

Critical GAP for root and tuber vegetables (includes potatoes) in the USA is for 3 foliar spray
applications (interval 5 days) at 0.31 kg ai/ha and PHI 4 days with adjuvant recommended. In field
trials from the USA (3—4 x 0.28-0.31 kg ai/ha, interval 4-8 days, PHI 4 days, adjuvant added)
matching this GAP parent residues in potato tubers were: < 0.01 (12), 0.010 (5), 0.020, 0.025 (2),
0.035 mg/kg (n=21).

The Meeting agreed that the dataset for potatoes matching US GAP could be used to support
a maximum residue level recommendation for potatoes, and estimated a maximum residue level of
0.05 mg/kg in/on potatoes. For the purpose of livestock dietary burden calculations the Meeting
estimated a highest residue of 0.035 mg/kg for potatoes.

Celery
Field trials involving celery were performed in Canada and the USA.

Critical GAP for leafy vegetables (includes celery) in the USA is for 3 foliar spray
applications (interval 5 days) at 0.31 kg ai/ha and PHI 0 days with adjuvant recommended. In field
trials from the USA and Canada (3 x 0.29-0.32 kg ai/ha, interval 4-6 days, PHI O days, adjuvant
added) matching this GAP were: 4.2,4.7, 5.1, 5.5, 6.2, 6.7, 7.0, 11 mg/kg (n=8).

The Meeting agreed that the dataset for celery matching US GAP could be used to support a
maximum residue level recommendation for celery, and estimated a maximum residue level of
20 mg/kg in/on celery.

Hops, dry
Field trials involving dried hops were performed in Germany and the USA.

Critical GAP for hops in the USA is for 3 foliar spray applications (interval 7 days) at 0.31 kg
ai/ha and PHI 7 days with adjuvant recommended. Trials from USA (3x 0.30-0.31 kg ai/ha, interval
10-11 days, PHI 7 days, adjuvant added) matched this GAP. Trials from the USA were conducted at
two spray concentrations per location (0.015-0.021 and 0.037-0.043 kg ai/hL); both far lower than
indicated in the GAP (0.13-0.16 kg ai/hL). The highest residue from each location could be selected:
0.96, 2.4, 6.7 mg/kg (n=3). The Meeting agreed that 3 trials were insufficient to estimate a maximum
residue level recommendation for dried hops.
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Additional trials performed in the USA at higher dose rate (0.53—0.54 kg ai/ha, interval 10—11
days, PHI 6-8 days) could be matched to the USA GAP by using the proportionality approach by
multiplying by 0.31/0.54=0.57. Parent residues in dried hops were 0.57 x (9.3, 18, 29) mg/kg (n=3).
After applying the proportionality factor this results in the following dataset: 5.3, 10, 17 mg/kg (n=3).
When combining the two datasets this resulted in the following dataset: 0.96, 2.4, 5.3, 6.7, 10,
17 mg/kg (n=6).

The Meeting agreed that the normal and scaled dataset for dried hops matching US GAP

could be used to support a maximum residue level recommendation for dried hops, and estimated a
maximum residue level of 30 mg/kg in/on dried hops.

Residues from rotational crops

Parent residues above 0.01 mg/kg are not expected in rotational crops.

Fate of residues during processing

Information on the fate of residues during processing by radioactivity studies showed that
ametoctradin is stable (96-109%) under standard conditions used to simulate food processing
operations (pH 4 and 90 °C, pH 5 and 100 °C, pH 6 and 120 °C).

Processing studies with ametoctradin were undertaken for grapes, bulb onions, gherkins,
tomatoes and hops. Since no long or short term exposure assessments are considered necessary, only
the processing factors that lead to maximum residue level proposals or the processing factors that are
needed for livestock dietary burden calculations are listed in the table below.

Using the STMRg,c obtained from ametoctradin use, the Meeting estimated STMR-Ps for
processed commodities as listed below. The Meeting considered the appropriate STMR-P to be used
in the livestock dietary burden calculation or dietary intake calculation.

Commodity Processing factors Processing factor STMR-P =
(parent only) (median or best STMRgAcXPF
estimate) mg/kg
(parent only)
grape raisin 1.9,2.0,4.8,6.2 (n=4) 3.4 not necessary
grape wet pomace 1.8,2.5,2.7,2.9,3.9,4.2, 34 0.605x34=2.1
4.8, 5.1 (n=8)
tomato wet pomace 1.1, 1.2, 1.4, 1.4 (n=4) 1.3 0.16 x 1.3=0.21
(based on fruiting
vegetables other than
cucurbits)

Based on a maximum residue level of 6 mg/kg for grapes and a processing factor of 3.4, the
Meeting estimated a maximum residue level of 20 mg/kg for raisins.

Residues in animal commodities

The Meeting estimated the dietary burden of ametoctradin residues on the basis of the livestock diets
listed in the FAO manual Appendix IX (OECD feedstuff table). Calculation from highest residue,
STMR (some bulk commodities) and STMR-P values provides the levels in feed suitable for
estimating MRLs. Since no long or acute dietary exposure assessment is needed, STMR values for
animal commodities are not needed and therefore no mean dietary burden is calculated.

All plant commodities used in the dietary burden calculation are listed below. Residues in
plant commodities were based on parent only.

Crop Feedstuff Highest STMR or DM (%)
Residue STMR-P

Forages
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Crop Feedstuff Highest STMR or DM (%)
Residue STMR-P

Cabbage heads, leaves 7.5 not needed 15

Kale leaves 35 not needed 15

Rape forage 35 not needed 30

Roots & Tubers

Potato culls 0.035 not needed 20

Byproducts

Grape pomace, wet 2.1 15

Tomato pomace, wet 0.21 20

Dietary burden calculations for beef cattle, dairy cattle, broilers and

laying poultry are

provided in Annex 6. A mean and maximum dietary burden for livestock, based on ametoctradin use,

is shown in the table below.

Animal dietary burden for ametoctradin parent, expressed as ppm of dry matter diet

US EU AU JP overall

max max max max max
beef cattle 0.053 46.72 116.7 - 116.7°
dairy cattle 11.68 46.72 96.15 - 96.15°
poultry broiler 0.018 0.018
poultry layer 17.52 17.52°°¢

* Highest maximum beef or dairy cattle dietary burden suitable for maximum residue level for mammalian meat.

® Highest maximum dairy cattle dietary burden suitable for maximum residue level for milk.

¢ Highest maximum poultry broiler or poultry layer dietary burden suitable for maximum residue level for poultry meat.

¢ Highest maximum poultry layer suitable for maximum residue level for eggs.

Livestock feeding studies

The Meeting received a feeding study on lactating cows.

Four groups of three lactating Holstein-Friesian cows were dosed once daily via capsules at
levels of 0.0, 2.5, 7.5 and 25 ppm parent compound in dry weight feed for 28 consecutive days. Milk
was collected throughout the study and tissues were collected on day 28 within 25 hours after the last
dose. Parent was not found in milk or any of the tissues (< 0.01 mg/kg). Metabolites M650F01 and
M650F06 were only found in liver and kidney samples. Mean and maximum total residues (parent +
1.10 x M650F01 + 0.993 x M650F06), expressed as parent equivalents, are shown in the table below.

Animal commodity Dose level (ppm | Mean Highest Residue
feed) Residue (mg/kg) (mg/kg)
Liver 2.5 <0.031 <0.031
7.5 0.033 0.036
25 0.073 0.096
Kidney 2.5 <0.031 <0.031
7.5 <0.031 <0.031
25 0.039 0.048
Fat 2.5 <0.031 <0.031
7.5 <0.031 <0.031
25 <0.031 <0.031
Muscle 2.5 <0.031 <0.031
7.5 <0.031 <0.031
25 <0.031 <0.031
Milk 2.5 <0.031 <0.031
7.5 <0.031 <0.031
25 <0.031 <0.031
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Residues in animal commodities

In a feeding study where lactating cows were dosed at 25 ppm ametoctradin in the dry feed, total
residues (sum of parent, M650F01 and M650F06) were 0.073—0.096 mg/kg eq in liver and 0.039—
0.048 mg/kg eq in kidney. No residues were found in muscle, fat and milk (each < 0.031 mg/kg eq).
However, since the estimated maximum dietary burden in ruminants is much higher (116.7 ppm in
beef cattle and 96.15 ppm in dairy cattle, based on parent only in feed commodities), the feeding
study cannot be used to estimate residues in ruminant commodities. Therefore the data are insufficient
to propose maximum residue levels in ruminants.

No feeding study is available for poultry. In a metabolism study, where laying hens were
dosed at 12 ppm ametoctradin in the dry feed, total residues were 0.0088 mg/kg eq in eggs (22% X
0.040 mg/kg), 0.0055 mg/kg eq in fat (11% + 28% % 0.014 mg/kg), in 0.011 mg/kg eq in liver (8.7%
+ 1.3% x 0.11 mg/kg) and 0.00078 mg/kg in muscle (1.9% + 1.1% x 0.026 mg/kg). Since the
estimated maximum dietary burden in poultry is in the same order of magnitude (17.52 ppm in
poultry, based on parent only in feed commodities), the metabolism study can be used to estimate
residues in poultry commodities. After extrapolation to a dietary burden of 17.52 ppm, residues in
poultry commodities all lie below the limit of quantification of 0.031 mg/kg eq (total residues) of the
available analytical method.

The Meeting was unable to estimate maximum residue levels in ruminant commodities,
because of insufficient data. The Meeting estimated a maximum residue level for ametoctradin total
residues of 0.03* mg/kg for eggs, poultry meat and poultry edible offal. The total residue in animal
commodities is not considered fat-soluble.

DIETARY RISK ASSESSMENT

Since no ADI and no ARfD is considered necessary, no long-term or short-term intake assessment is
considered necessary. However, to get an impression of the margins of exposure, the International
Estimated Daily Intake (IEDI) for ametoctradin was calculated. The results are shown in Annex 3 of
the 2012 report of the JIMPR.

As a conservative approach, the crop with the highest residues (leafy vegetables) was used to
estimate the total median residue of ametoctradin of individual crops. When the highest median
residue for leafy vegetables from the presented field trials (i.e., 13 mg/kg) is used for all possible plant
commodities and the highest median residue for animal commodities from the presented feed studies
(i.e., 0.031 mg/kg for poultry commodities) is used for all possible animal commodities, the IEDI was
in the range of 0.232-0.477 mg/kg bw/d. This IEDI also accommodates possible contributions from
metabolites M650F03 and M650F04 in rotational crops. Considering the absence of adverse effects at
or near the limit dose of approximately 1000 mg/kg bw/day in an extensive set of repeated-dose
toxicity studies, the margins of exposure ranged between 2100—4300.

When the highest maximum residue level proposed for plant commodities (i.e., 50 mg/kg for
leafy vegetables) is used for all possible plant commodities and the highest maximum residue level
proposed for animal commodities (i.e., 0.031 mg/kg for poultry commodities), the IEDI was in the
range of 0.893—-1.836 mg/kg bw/d. The margins of exposure ranged between 540—1100.

The Meeting concluded that the long-term and short-term intake of residues of ametoctradin
from uses considered by the Meeting, or from possible future uses is unlikely to present a public
health concern.
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5.2 AZOXYSTROBIN (229)

RESIDUE AND ANALYTICAL ASPECTS

Azoxystrobin (methyl (E)-2-[2-[6-(2-cyanophenoxy)pyrimidin-4-yloxy]phenyl]-3-methoxyacrylate)
was first evaluated for toxicology and residues by the JMPR in 2008. The Meeting derived an ADI of
0-0.2 mg/kg bw per day, decided that an ARfD was unnecessary and concluded that the residue
definition for plant commodities for compliance with MRL values and for consumer risk assessments
was parent azoxystrobin. The compound was listed by the Forty-second Session of the CCPR for the
review of additional MRLs by the JMPR in 2011.

The Forty-fourth Session of the CCPR requested the 2012 JMPR to re-evaluate the processing
studies for ginseng processed products to estimate MRLs for ginseng extracts. Furthermore, the
Meeting received information on GAP and residue data for carambola from Malaysia.

Methods of residue analysis

The Meeting received summarized information on an analytical method for azoxystrobin residues in
carambola. The samples were extracted with ethyl acetate. After clean-up, the residues were
determined by GC-ECD with an LOQ of 0.005 mg/kg. The recoveries were reported as 104%
(0.005 mg/kg), 93% (0.01 mg/kg) and 96% (0.1 mg/kg).

No new information on storage stability was submitted but the studies reported by the 2008
JMPR for fruits and vegetables cover the sample material evaluated by the present Meeting.

Definition of the residue (for compliance with the MRL and for estimation of dietary intake)
for plant and animal commodities: azoxystrobin.

The residue is fat-soluble.

Results of supervised residue trials on crops

The OECD calculator was used as a tool in the estimation of the maximum residue level from the
selected residue data set obtained from trials conducted according to GAP. As a first step, the Meeting
reviewed all relevant factors related to each data set in arriving at a best estimate of the maximum
residue level using expert judgment. Then, the OECD calculator was employed. If the statistical
calculation spreadsheet suggested a different value from that recommended by the JMPR, a brief
explanation of the deviation was provided.

Carambola

Azoxystrobin is registered in Malaysia as foliar spray treatment with 2 x 0.0115 kg ai/hL (2 x
0.115 kg ai/ha) with a 1-day PHI. Four trials matching the Malaysian GAP were carried out in
Malaysia in 2005 (LOQ 0.05 mg/kg) and in 2010 (LOQ 0.005 mg/kg). The residues were: 0.007,
0.011, 0.034 and < 0.05 mg/kg. Using the OECD MRL calculator, 0.15 mg/kg were calculated as
maximum residue level. The Meeting noted that the highest residue value was lower than the LOQ of
0.05 mg/kg and concluded that 0.1 mg/kg would be more appropriate as MRL.

The Meeting estimated for azoxystrobin residues in carambola a maximum residue level of
0.1 mg/kg and an STMR 0.023 mg/kg.

Ginseng processed products

The 2011 JMPR estimated a maximum residue level of 0.1 mg/kg and an STMR of 0.025 mg/kg for
azoxystrobin in ginseng.

The 2011 JMPR evaluated ginseng processing studies. The following median processing
factors were calculated: 3 for dried ginseng, 2 for red ginseng, 5.2 for ethanol extract of dried ginseng,
4.8 for water extract of dried ginseng, 4.9 for ethanol extract of red ginseng and 2 for water extract of
red ginseng.
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The 2011 JMPR estimated 0.5 mg/kg as maximum residue level for ginseng, processed
products (dried, red, ethanol and water extracts).

Based on the STMR of 0.025 mg/kg for fresh ginseng roots, the 2011 Meeting estimated the
following STMR-P-values: 0.075 mg/kg for dried ginseng, 0.05 mg/kg for red ginseng, 0.13 mg/kg
for ethanol extract of dried ginseng, 0.12 mg/kg for the water extract of dried ginseng, 0.12 mg/kg for
the ethanol extract of red ginseng and 0.05 mg/kg for the water extract of red ginseng.

At the Forty-fourth CCPR, the Committee decided to separate the commodity “ginseng,
processed products” into “ginseng, dried including red ginseng” and “ginseng, extracts”. The Forty-
fourth CCPR requested the 2012 JMPR to re-evaluate the processing studies on ginseng to estimate
separate maximum residue levels for the two commodities.

The 2012 JMPR agreed to estimate separate maximum residue levels and STMR-P values for
the above mentioned commodities. Based on the data evaluated by the 2011 JMPR, the individual
processing factors were combined according to the new commodity groups. Median processing
factors of 2.75 for dried ginseng (incl. red ginseng) and of 4.8 for ginseng extracts were estimated.

The Meeting estimated a maximum residue level of 0.3 mg/kg and an STMR-P of
0.069 mg/kg for ginseng, dried including red ginseng.

The Meeting estimated a maximum residue level of 0.5 mg/kg and an STMR-P of 0.12 for
ginseng, extracts.

The former recommendation of 0.5 mg/kg for ginseng processed products (dried, red, ethanol
and water extracts) should be withdrawn.

DIETARY RISK ASSESSMENT

Long-term intake

The International Estimated Daily Intake (IEDI) of azoxystrobin were calculated for the 13
GEMS/Food cluster diets using STMRs and STMR-Ps estimated by the JMPR in 2008, 2011 and the
current Meeting. The results are shown in Annex 3.

The ADI is 0-0.2 mg/kg bw and the calculated IEDI were 2—10 % of the maximum ADI. The
Meeting concluded that the long-term intake of residues of azoxystrobin resulting from the uses
considered by the JMPR is unlikely to present a public health concern.

Short-term intake

The 2008 Meeting decided that an ARfD for azoxystrobin is unnecessary and concluded that the
short-term intake of residues resulting from the use of azoxystrobin is unlikely to present a public
health concern.
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53 BENTAZONE (172)

TOXICOLOGY

Bentazone is the ISO-approved common name for 3-isopropyl-1H-2,1,3-benzothiadiazin-4(3H)-one-
2,2-dioxide (International Union of Pure and Applied Chemistry [[UPAC]), with CAS number 25057-
89-0. Bentazone is a post-emergence herbicide used for selective control of broadleaf weeds and
sedges in beans, rice, corn, peanuts, mint and others. It acts by interfering with photosynthesis.

Bentazone was first evaluated by JMPR in 1991, when an ADI of 0-0.1 mg/kg bw was
established on the basis of a NOAEL of 9 mg/kg bw per day (for increased clotting times and
increased output of urine with decreased specific gravity) in a long-term study of toxicity in rats and
using a safety factor of 100. In 1998, the Meeting re-evaluated bentazone and data on 6-
hydroxybentazone, a metabolite of bentazone. The Meeting concluded that 6-hydroxybentazone was
less toxic than bentazone and reaffirmed the ADI of 0-0.1 mg/kg bw. Because data were not
evaluated to establish an ARfD, the Meeting in 2004 re-evaluated bentazone and concluded that the
establishment of an ARfD was not necessary.

Bentazone is being reviewed at the present meeting as part of the periodic re-evaluation
programme of CCPR.

Since the 2004 JMPR review, no relevant new studies have been provided. Two published
literature studies on the effects of bentazone on spermatogenesis in mice and on litter size and
postnatal growth in rats were submitted. Most of the studies do not comply with GLP, as they were
generated before implementation of GLP.

Biochemical aspects

Toxicokinetic studies performed on mice, rats and rabbits indicate that bentazone is rapidly and
almost completely absorbed via the oral route (> 99%), and maximum blood concentrations of
radioactivity are achieved in approximately 15 minutes at low doses (4 mg/kg bw) and by 1 hour at
high doses (200 mg/kg bw). Administration of bentazone either as the sodium salt or as the free acid
did not result in any significant differences in absorption. There was no evidence of penetration into
the central nervous system or spinal cord, and elimination from other tissues was rapid, with no
indication of bioaccumulation.

Elimination was almost exclusively via the urine (approximately 91% within 24 hours);
5 days after dosing, less than 2% was found in faeces and less than 0.02% in expired air. Biliary
excretion of radioactivity was minimal. No significant differences were found in absorption and
elimination among the different species investigated (rat, rabbit, mouse).

Bentazone is minimally metabolized in vivo, with the parent compound being the
predominant excretion product. Only small amounts of 6-hydroxybentazone (up to approximately 6%
of the dose) and minimal amounts of 8-hydroxybentazone (less than approximately 0.2% of the dose)
were detected in urine.

Toxicological data

Bentazone has moderate acute toxicity when administered orally to rats, guinea-pigs and rabbits and
low toxicity when administered dermally or by inhalation to rats. In rats, the oral LDs, was greater
than or equal to 850 mg/kg bw. The dermal LDs, in rats was greater than 5000 mg/kg bw. The
inhalation LCs, was greater than 5.1 mg/L of air (4-hour exposure; nose only). Bentazone was
moderately irritating to the eye but not irritating to the skin in rabbits. It was a dermal sensitizer in the
Magnusson & Kligman maximization test and the Buehler test in guinea-pigs.

Repeated-dose toxicity studies (subchronic and chronic) in mice, rats and dogs indicate that
effects on haematology and blood coagulation (e.g. prolongation of prothrombin time and partial
thromboplastin time) were consistently observed.
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Three short-term oral rat studies demonstrated an overall NOAEL of 400 ppm (equal to
25.3 mg/kg bw per day), with a lowest-observed-adverse-effect level (LOAEL) of 800 ppm (equal to
40 mg/kg bw per day) for decreased body weight gain, decreased feed consumption, increased serum
total cholesterol levels, increased urine output and prolonged prothrombin time and partial
thromboplastin time.

In 90-day and 1-year dog studies, clinical signs, anaemia and effects on blood coagulation
were noted. In the 90-day study, the NOAEL was 300 ppm (equal to 12.0 mg/kg bw per day), on the
basis of sedation and ulceration and alopecia on the leg of one dog at 1000 ppm (equal to 39.6 mg/kg
bw per day). The NOAEL for the 1-year study was 400 ppm (equal to 13.1 mg/kg bw per day), on the
basis of anaemia, altered blood coagulation parameters, clinical signs and weight loss at the highest
dietary concentration of 1600 ppm (equal to 52.3 mg/kg bw per day).

In a 2-year dietary toxicity and carcinogenicity study in mice, the NOAEL was 100 ppm
(equal to 12 mg/kg bw per day), based on prolongation of prothrombin time and an increased
incidence of calcification of the testicular tunica albuginea and deferent canals in the males at 400
ppm (equal to 47 mg/kg bw per day). No carcinogenic effects were observed in this study.

In a 2-year combined toxicity and carcinogenicity study in rats, the NOAEL was 200 ppm
(equal to 9 mg/kg bw per day), based on clinical chemistry changes indicative of effects on liver and
kidney and effects on blood coagulation parameters at 800 ppm (equal to 35 mg/kg bw per day). No
carcinogenic effects were observed in this study.

The Meeting concluded that bentazone was not carcinogenic in rats or mice.

Bentazone was tested for genotoxicity in an adequate range of assays, both in vitro and in
vivo. It showed no evidence of genotoxicity.

The Meeting concluded that bentazone is unlikely to be genotoxic.

In view of the lack of genotoxicity and the absence of carcinogenicity in rats and mice, the
Meeting concluded that bentazone is unlikely to pose a carcinogenic risk to humans.

In a two-generation dietary reproduction study in rats, the NOAEL for parental and offspring
toxicity was 200 ppm (equal to 14 mg/kg bw per day), on the basis of reduced parental feed
consumption and body weight gain and reduced pup body weight resulting from parental toxicity at
800 ppm (equal to 59 mg/kg bw per day). There were no effects on reproduction at 3200 ppm
(240 mg/kg bw per day), the highest dose tested.

In two studies of developmental toxicity in rats treated by gavage, the overall NOAEL for
maternal toxicity was 250 mg/kg bw per day, the highest dose tested. The developmental NOAEL was
200 mg/kg bw per day, on the basis of increased post-implantation loss, reduced weight of fetuses
surviving to day 21 and skeletal anomalies at the next higher dose of 250 mg/kg bw per day.

In a third study of developmental toxicity, in which rats were given diets containing
bentazone from day 0 to day 21, the NOAEL for maternal toxicity was 2000 ppm (equal to 162 mg/kg
bw per day), on the basis of increased water consumption at 4000 ppm (equal to 324 mg/kg bw per
day). The developmental NOAEL was 4000 ppm (equal to 324 mg/kg bw per day), on the basis of
decreased fetal weight gain and reduced ossification of cervical vertebrae at 8000 ppm (equal to
631 mg/kg bw per day).

In two gavage studies of developmental toxicity in rabbits, the overall NOAEL for maternal
and developmental toxicity was 150 mg/kg bw per day, on the basis of a reduction in maternal feed
consumption and increased post-implantation losses at 375 mg/kg bw per day.

The Meeting concluded that bentazone was not teratogenic in rats or rabbits.

In a subchronic neurotoxicity study, there was no indication of neurotoxicity at doses up to
3500 ppm (equal to 258 mg/kg bw per day), the highest dose tested.

6-Hydroxybentazone and 8-hydroxybentazone are major plant metabolites of bentazone. Both
were less acutely toxic than the parent compound. Neither of the metabolites induced mutations in
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bacterial tests, and 8-hydroxybentazone was also not genotoxic in an in vitro mammalian forward
mutation test and an in vivo mouse micronucleus test. In a subchronic dietary toxicity study and a
developmental toxicity study in rats with 8-hydroxybentazone, the NOAEL was approximately
250 mg/kg bw per day, the highest dose tested.

No adverse health effects or poisoning in manufacturing plant personnel or in operators and
workers exposed to bentazone have been reported.

Several case reports of suicide attempts due to ingestion of bentazone formulations have been
reported in the literature, including four cases resulting in death. The range of doses ingested that
resulted in death was 35-250 g of bentazone. The poisoning symptoms and signs included nausea,
vomiting, abdominal pain, rhabdomyolysis, hepatorenal damage and cardiac failure.

The Meeting concluded that the existing database on bentazone was adequate to characterize
the potential hazards to fetuses, infants and children.

Toxicological evaluation

The Meeting established an ADI of 0-0.09 mg/kg bw derived from a NOAEL of 9 mg/kg bw per day
from the 2-year study of toxicity and carcinogenicity in rats, on the basis of prolonged blood
coagulation and clinical chemistry changes indicative of effects on liver and kidney at 35 mg/kg bw
per day. A safety factor of 100 was applied. This ADI was supported by the NOAEL of 13.1 mg/kg
bw per day observed in the 1-year study in dogs for anaemia, altered blood coagulation parameters,
clinical signs and weight loss seen at the highest dose of 52.3 mg/kg bw per day; by the NOAEL of
14 mg/kg bw per day in the two-generation study in rats, on the basis of reduced parental feed
consumption and body weight gain and reduced pup body weight resulting from parental toxicity at
59 mg/kg bw per day; and by the NOAEL of 12 mg/kg bw per day in a 2-year toxicity and
carcinogenicity study in mice, based on prolongation of prothrombin time and an increased incidence
of testicular calcification at 47 mg/kg bw per day.

The Meeting reaffirmed its previous conclusion that no ARfD is necessary. It considered that
the post-implantation loss seen in the rat developmental study was not caused by a single dose and
that no other effects were observed in repeated-dose studies that could be due to a single dose.

A toxicological monograph was prepared.

Levels relevant to risk assessment

Species Study Effect NOAEL LOAEL
Mouse Two-year study of toxicity — Toxicity 100 ppm, equal to 400 ppm, equal to
and carcinogenicity” 12 mg/kg bw per day 47 mg/kg bw per
day
Carcinogenicity 2000 ppm, equal to —
275 mg/kg bw per
day”
Rat Short-term studies of Toxicity 400 ppm, equal to 800 ppm, equal to
toxicity® 25.3 mg/kg bw per 40 mg/kg bw per
day day
Two-year studies of Toxicity 200 ppm, equal to 800 ppm, equal to
toxicity and 9 mg/kg bw per day 35 mg/kg bw per
carcinogenicity™ day
Carcinogenicity 4000 ppm, equal to —
274 mg/kg bw per
day®
Two-generation study of Reproductive 3200 ppm, equal to —
reproductive toxicity” toxicity 240bmg/kg bw per
day
Parental toxicity 200 ppm, equal to 800 ppm, equal to
14 mg/kg bw per day 59 mg/kg bw per

day
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Species Study Effect NOAEL LOAEL
Offspring 200 ppm, equal to 800 ppm, equal to
toxicity 14 mg/kg bw per day 59 mg/kg bw per
day
Developmental toxicity Maternal toxicity 250 mg/kg bw per —
study® day”
Embryo and fetal 200 mg/kg bw per day 250 mg/kg bw per
toxicity day
Rabbit Developmental toxicity Maternal toxicity 150 mg/kg bw per day 375 mg/kg bw per
study* day
Embryo and fetal 150 mg/kg bw per day 375 mg/kg bw per
toxicity day
Dog Ninety-day and 1-year Toxicity 400 ppm, equal to 1000 ppm, equal to
studies of toxicity™ 13.1 mg/kg bw per 39.6 mg/kg bw per
day day

Dietary administration.
Highest dose tested.
Two or more studies combined.

Gavage administration.

Estimate of acceptable daily intake for humans

0-0.09 mg/kg bw

Estimate of acute reference dose

Unnecessary

Information that would be useful for the continued evaluation of the compound

Results from epidemiological, occupational health and other such observational studies of human
exposure

Critical end-points for setting guidance values for exposure to bentazone

Absorption, distribution, excretion and metabolism in mammals
Rate and extent of oral absorption Rapid and almost completely absorbed (> 90%)
Dermal absorption Poorly absorbed (1-2%)

Distribution Widely distributed

Potential for accumulation None

Rate and extent of excretion Rapid, more than 90% within 24 h, mainly via urine
Metabolism in animals Minimal

Toxicologically significant compounds in
animals, plants and the environment

Parent compound

Acute toxicity

Rat, LDs,, oral > 850 mg/kg bw
Rat, LDs,, dermal > 5000 mg/kg bw
Rat, LCs, inhalation > 5.1 mg/L of air
Rabbit, dermal irritation Not irritating
Rabbit, ocular irritation Irritating

Dermal sensitization Sensitizer (Magnusson & Kligman test)

Short-term studies of toxicity
Target/critical effect

Lowest relevant oral NOAEL
Lowest relevant dermal NOAEL
Lowest relevant inhalation NOAEC

Blood coagulation

12 mg/kg bw per day (dogs)

1000 mg/kg bw per day (highest dose tested) (rabbits)
No data

Long-term studies of toxicity and carcinogenicity
Target/critical effect

Lowest relevant NOAEL

Carcinogenicity

Blood coagulation, liver and kidney effects
9 mg/kg bw per day (rats)
Not carcinogenic in rats or mice
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Genotoxicity

Not genotoxic

Reproductive toxicity

Target/critical effect

Lowest relevant parental NOAEL
Lowest relevant offspring NOAEL
Lowest relevant reproductive NOAEL

No reproductive effects

14 mg/kg bw per day (rat)

14 mg/kg bw per day (rat)

240 mg/kg bw per day (highest dose tested) (rat)

Developmental toxicity
Target/critical effect

Lowest relevant maternal NOAEL
Lowest relevant embryo/fetal NOAEL

Post-implantation loss, reduced fetal weight and skeletal
anomalies

150 mg/kg bw per day (rabbit)

150 mg/kg bw per day (rabbit)

Neurotoxicity
Subchronic neurotoxicity No effect up to 258 mg/kg bw per day (highest dose tested)
Medical data
No significant health effects in manufacturing personnel.
Three cases of intentional poisoning have been reported with
various critical symptoms.
Summary
Value Study Safety factor
ADI 0-0.09 mg/kg bw 2-year chronic toxicity and carcinogenicity 100
study (rats)

ARfD Unnecessary
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54 BUPROFEZIN (173)

RESIDUE AND ANALYTICAL ASPECTS

Buprofezin, insecticide, was evaluated by JMPR in 1991 for the first time and then in 1995 and 1999.
It was also reviewed under the Periodic Re-evaluation Programme in 2008 for toxicity and residues.
The 2008 JMPR allocated an ADI of 0-0.009 mg/kg bw and ARfD of 0.5 mg/kg bw. It concluded that
the residue definition for compliance with the MRL and for estimation of dietary intake, both for
animal and plant commodities, should be buprofezin. Buprofezin was further evaluated for additional
maximum residue levels in 2009.

At the Forty-third Session, the CCPR included buprofezin in the Priority List for review by
the current JMPR for additional MRLs.

The current Meeting received information on supervised trials on banana, coffee and tea. The
Meeting also received information on method validation and storage stability studies additional to
those submitted to the 2008 and 2009 JMPR.

Methods of analysis

The Meeting received information on validation of analytical methods used in the supervised field
trial studies for determination of buprofezin in banana, coffee bean or crude green tea.

A number of CG-NPD methods and HPLC-MS-MS methods were validated for determination
of buprofezin in banana (pulp and peel), coffee or green tea. Mean recoveries were within the
acceptable range of 70—110% with RSDs less than 20%. The reported LOQ was 0.01 mg/kg for the
methods used for determination of buprofezin in banana pulp and peel and coffee. For the two GC-
NPD methods for determining buprofezin in green tea, reported limit of detection was 0.01-
0.05 mg/kg.

Stability of residues in stored analytical samples

The current Meeting received information on the storage stability studies on banana, coffee and tea to
determine the stability of buprofezin following frozen storage.

Buprofezin was demonstrated to be stable when stored frozen at -20 °C for at least the longest
storing periods in studies: 70 days in whole banana (0.01 mg/kg), 656 days in green coffee beans
(0.50 mg/kg), 658 days in roasted coffee beans (0.50 mg/kg) and 680 days in freeze-dried coffee
(0.50 mg/kg) and 75 days in crude green tea (2 mg/kg). The storage duration of samples in supervised
trials was within the above mentioned period for each commodity.

Results of supervised residue trials on crops
The Meeting received supervised trial data for buprofezin on banana, coffee and tea.

The OECD MRL calculator was used as a tool to assist in the estimation of maximum residue
levels from the selected residue data set obtained from the supervised residue trials. As a first step, the
Meeting reviewed trial conditions and other relevant factors related to each data set to arrive at a best
estimate of the maximum residue level using expert judgement. Then, the OECD calculator was
employed. If the statistical calculation spreadsheet suggested a different value, a brief explanation of
the derivation was supplied.

Banana

Six supervised trials were conducted in the USA: one in Puerto Rico and four in Hawaii in 1996 and
one in Florida in 2003. Four applications were made at around 0.34 kg ai/ha with an exception that in
the trial in Puerto Rico the first application rate was 0.84 kg ai/ha. The registered use on banana in the
USA allows the maximum of 4 foliar spray applications at the maximum rate of 0.34 kg ai/ha with
PHI of 1 day. The maximum spray concentration is 0.24 kg ai/hL.
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The Meeting decided that as about three times higher rate applied at the first application (42
days before the last application) in one trial did not seem to contribute significantly to residues in
fruits at harvest, it was appropriate to use the residue data from this trial.

In five trials banana fruit was either bagged or unbagged and one half of each sample of
bagged or unbagged banana was peeled and analysed with the rest unpeeled and analysed. No
residues were found in pulp portion of both bagged and unbagged banana, or in bagged whole banana
fruit. Therefore, the Meeting decided to use data set from unbagged banana. Residues in unbagged
whole banana from trials conducted in USA following US GAP were in rank order: 0.02, 0.04, 0.05,
0.06, 0.07, and 0.18 mg/kg.

Corresponding residues in pulp were in rank order: <0.01 mg/kg (5). In the trial in Florida,
only whole fruits were analysed.

Additionally four trials were conducted in Spain: two in 2009 and two other in 2010. The
registered use on banana in Spain allows the maximum spray concentration of 0.01-0.02 kg ai/hL
with PHI of 7 days. The spray concentrations in trials were 0.025-0.04 kg ai/hL.

Residues in unbagged whole banana from trials conducted in Spain following Spanish GAP
were: 0.32 mg/kg.

The GAP of the USA and that of Spain are significantly different and the data from trials in
Spain were not sufficient for estimating a maximum residue level, the Meeting decided to use the
results of S trials as a basis of estimating a maximum residue level, STMR and HR.

The Meeting estimated a maximum residue level of 0.3 mg/kg, an STMR of 0.01 mg/kg and
HR of 0.01 mg/kg on a basis of US trials.

Coffee bean

Supervised trials were conducted on coffee in Hawaii in the USA in 2004 with four applications at
1.12-1.23 kg ai/ha. The 2009 JMPR reviewed these data and concluded that data were insufficient to
recommend a maximum residue level.

Residues of buprofezin in green coffee beans from trials in the USA conducted following US
GAP for coffee (1.12 kg ai/ha x 4, PHI 0 day) were re-evaluated by the current Meeting. These were
in rank order: 0.08, 0.12, 0.16 and 0.24 mg/kg.

Additionally three trials were conducted in Brazil in 2011 with four applications at 1.12—-1.14
kg ai/ha. These trials were in accordance with US GAP.

As the Meeting does not have sufficient information on normal agricultural practices in coffee
cultivation in Brazil or the USA to determine their similarity, it concluded that it was not possible to
estimate a maximum residue level for coffee bean.

Green tea

Supervised trials were conducted on tea in five Prefectures in Japan in 1981 and 1996 with two foliar
applications at the spray concentration rate of 0.02 (SC) or 0.025(WP) kg ai/hL. The registered use in
Japan allows maximum of two applications at the maximum spray concentration of 0.020 (in case of
SC) or 0.025 (in case of WP) kg ai/hL. No maximum rate per ha is specified.

Residues of buprofezin in crude (unblended) green tea from trials in accordance with GAP in
Japan were in rank order: 6.9, 7.1, 8.2, 9.8, 11 and 12 mg/kg.

The Meeting estimated a maximum residue level of 30 mg/kg and STMR of 9.0 mg/kg for
tea, green.

As the processing of green tea is significantly different from that of black tea, the Meeting
concluded that the estimated maximum residue level should be applicable only to green tea.
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DIETARY RISK ASSESSMENT

Long-term intake

The International Estimated Daily Intakes (IEDIs) of buprofezin were calculated for the 13
GEMS/Food cluster diets using STMRs and STMRPs estimated by the 2004, 2006, 2010 and current
Meetings (Annex 3). The ADI is 0-0.009 mg/kg bw and the calculated IEDIs were 2-50% of the
maximum ADI. The Meeting concluded that the long-term intake of residues of buprofezin resulting
from the uses considered by the 2008, 2009 and current JMPR is unlikely to present a public health
concern.

Short-term intake

The International Estimated Short-Term Intakes (IESTI) of buprofezin were calculated for food
commodities and their processed commodities using HRs/HR-Ps or STMRs/STMR-Ps estimated by
the current Meeting (see Annex 4). The ARD is 0.5 mg/kg and the calculated IESTIs were 07 % of
the ARfD. The Meeting concluded that the short-term intake of residues of buprofezin, when used in
ways that have been considered by the JMPR, is unlikely to present a public health concern.
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5.5 CARBOFURAN (096)

RESIDUE ANDF ANALYTICAL ASPECTS

The insecticide, nematicide and acaricide carbofuran has been evaluated numerous times by the JMPR
since 1976, the most recent being in 2008 for toxicology and 2009 for residues. The 2008 Meeting
estimated an acceptable daily intake (ADI) for humans of 0-0.001°mg/kg bw and an acute reference
dose (ARfD) of 0.001°mg/kg bw. The residue (for compliance with the MRL and for estimation of
dietary intake) for plant and animal commodities was defined as the sum of carbofuran and 3-OH
carbofuran expressed as carbofuran. The information provided in 2009 to the JMPR did not preclude
that the IESTI of carbofuran in bananas will be below the ARfD. However the 2009 Meeting also
noted that the short-term dietary risk assessment of bananas could be refined, if a metabolism study on
banana or residue trials employing a very sensitive analytical method were available.

The current Meeting received new information on residue analysis, use pattern and residues
resulting from supervised residue trials on bananas.

Methods of analysis

The Meeting previously evaluated several methods of analyses for carbofuran and 3-OH carbofuran in
different vegetable matrices each with varying LOQs and LODs ranging from 0.005-0.1 mg/kg for
both analytes.

The method reported to the current Meeting and used in the supervised residue trials
determined carbofuran and 3-OH-carbofuran. The limit of quantification (LOQ) for bananas was
0.01 mg/kg for both carbofuran and 3-OH carbofuran. The limit of detection (LOD) of 0.003 mg/kg
for carbofuran and for 3- OH carbofuran was assumed to be thirty percent of the LOQ.

Results of supervised residue trial on crops

Bananas

In bananas, carbofuran residues may arise from ground treatment use against nematodes. The 2009
Meeting noted that in eight Central and South American trials, no residues of carbofuran or 3-OH
carbofuran were detected in any sample (whole fruit, peel or pulp). The LOQ and LOD were
0.05 mg/kg and 0.01 mg/kg, respectively, both for carbofuran and 3-OH carbofuran. In an additional
Brazilian trial (LOQ: 0.1 mg/kg) and in a Spanish trial (LOQ: 0.05 mg/kg, LOD: 0.02 mg/kg) no
residues were detected in pulp or peel either.

Monitoring data from the United States Department of Agriculture (USDA) reviewed in 2009
showed that in almost 4000 banana samples no carbofuran or 3-OH carbofuran residues above the
LODs (0.002—0.076 mg/kg for carbofuran and 0.004-0.076 mg/kg for 3-OH carbofuran) have been
detected.

Based on the overall findings, the 2009 Meeting concluded that in the case of bananas, a zero-
residue situation seemed plausible. However, the Meeting decided to use the LODs for carbofuran and
3-OH carbofuran as reported in the eight Central and South American trials (0.01 mg/kg for each of
them) for the estimation of an STMR and HR of 0.02 mg/kg each for carbofuran in bananas.

For the present evaluation new supervised field trials involving bananas were performed in
Central America (Costa Rica, Honduras and Equador). The maximum GAP for carbofuran on bananas
in these countries is 2 x 3.1 g ai per plant and year with an interval of 4-5 months and no specified
PHL

In four trials matching the GAP no carbofuran and 3-OH carbofuran residues in bananas
(whole fruit) were detected following DATSs ranging from 0—124 days:

Carbofuran: < 0.01 mg/kg (n=4) and not detected (LOD: 0.003 mg/kg)
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3-hydroxy-carbofuran: < 0.01 mg/kg (n=4) and not detected (LOD: 0.003 mg/kg).

The Meeting noted that the use of carbofuran according to the GAPs submitted lead to a very
low residue situation in bananas, in which with no detectable residues in the fruits and concluded that
the sum of both analytes would be unlikely to exceed 0.01 mg/kg.

The Meeting estimated a maximum residue level, an STMR and an HR of 0.01* mg/kg,
0.01 mg/kg and 0.01 mg/kg, respectively, for the sum of carbofuran and 3-OH carbofuran, expressed
as carbofuran in bananas.

The Meeting withdraws its previous recommendation of 0.02* mg/kg for bananas.
DIETARY RISK ASSESSMENT

Long-term intake

The Meeting of 2009 concluded that the long-term intake of residues of carbofuran from uses that
have been considered by the JMPR is unlikely to present a public health concern. As the current
Meetings estimated STMR for bananas is lower than that estimated in 2009, no new long-term intake
calculations were performed.

Short-term intake

The ARTD for carbofuran is 0.001 mg/kg bw. The International Estimated Short-term Intake (IESTI)
was calculated for banana using an HR of 0.01 mg/kg for bananas. The IESTI was 90% of the ARfD
for bananas. The short-term intake of residues of carbofuran from uses of carbosulfan on banana is
unlikely to present a public health concern.
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5.6 CHLORFENAPYR (254)

TOXICOLOGY

Chlorfenapyr is the ISO-approved name for 4-bromo-2-(4-chlorophenyl)-1-ethoxymethyl-5-
trifluoromethyl-1H-pyrrole-3-carbonitrile (IUPAC) (CAS No. 122453-73-0). Chlorfenapyr is a
contact and stomach insecticide that acts, following metabolic activation, as an uncoupler of oxidative
phosphorylation in mitochondria. It has limited systemic activity.

Chlorfenapyr has not been evaluated previously by JMPR and was reviewed at the present
Meeting at the request of CCPR.

All critical studies with chlorfenapyr were certified to be compliant with GLP, unless
otherwise specified.

Biochemical aspects

In two metabolism studies, one of which was not certified to be compliant with GLP, chlorfenapyr
labelled with *C in either the pyrrole or the phenyl ring was administered by oral gavage to intact and
bile duct—cannulated rats. The radiolabel was relatively slowly absorbed, the extent varying from 80%
at 2 mg/kg bw to 65% at 20 mg/kg bw. The maximum concentration of radiolabel in plasma was
achieved after about 8—12 hours, was dose proportional (at 2-20 mg/kg bw) and did not differ
between males and females. Absorbed radiolabel was slowly distributed throughout the body, with
concentrations in fat, liver and adrenals being greater than those in plasma. In general, tissue
radiolabel concentration increased with dose. Blood and tissue concentrations of radiolabel were 2- to
3-fold higher in female rats than in male rats. Excretion was relatively rapid, mainly via the faeces,
ranging from 80% to 106% of the administered dose in 7 days. There was little or no potential for
accumulation, with 70% of the dose excreted in 24 hours and approximately 90% within 48 hours.
The elimination half-life for plasma radiolabel was approximately 56 hours. Most of the chlorfenapyr
in faecces was present as the unchanged compound, comprising material that was not absorbed
together with material excreted via the bile, which was the main route of elimination. Faeces also
contained minor amounts of N-dealkylated, debrominated and hydroxylated oxidation products of
chlorfenapyr. Excretion via the urine was minor, representing only 5—11% of the administered dose
over 7 days. There was no elimination of chlorfenapyr-related radioactivity via respiration.

The major routes of metabolism are N-dealkylation, dehalogenation, hydroxylation and
conjugation, but not with sulfate or glucuronide. There is no cleavage of the bond between the pyrrole
and phenyl rings of chlorfenapyr during its biotransformation.

Toxicological data

Chlorfenapyr technical is moderately toxic via the oral route, with LDsgs of 441 mg/kg bw in rats and
45 mg/kg bw in mice, and via the inhalation route, with an LCsy of 0.83 mg/L in rats. Chlorfenapyr
was of low toxicity after dermal exposure in rabbits (LDso > 2000 mg/kg bw). It is not irritating to the
skin or eye of rabbits and is not a dermal sensitizer in the guinea-pig maximization test.

Following repeated administration of chlorfenapyr to mice, rats and dogs, decreased feed
consumption and body weight gains were observed in all three species. Increased liver weights,
associated with hepatocellular hypertrophy, and vacuolation in the brain and spinal cord were also
noted in rats and mice.

In a 28-day study in mice, the NOAEL was 160 ppm (equal to 30.1 mg/kg bw per day), based
on decreased body weight gain, mortality and increased relative liver weight at 240 ppm (equal to
43.6 mg/kg bw per day). In a 90-day study in mice, the NOAEL was 80 ppm (equal to 14.8 mg/kg bw
per day), based on increased relative spleen weight and myelopathy in brain and spinal cord in males
at 160 ppm (equal to 27.6 mg/kg bw per day).
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In a 28-day study in rats, the NOAEL was 600 ppm (equal to 68.3 mg/kg bw per day), based
on increases in relative liver weights and alanine aminotransferase activity at 900 ppm (equal to
106.3 mg/kg bw per day). In a 90-day study in rats, the NOAEL was 300 ppm (equal to 22 mg/kg bw
per day), based on increases in relative liver weight, alkaline phosphatase activity and blood urea
nitrogen and, in females, changes in red cell parameters (haemoglobin) at 600 ppm (equal to
44.9 mg/kg bw per day). Vacuolation of the brain and spinal cord was seen at higher doses (900 ppm,
equal to 106.3 mg/kg bw per day, and above).

In a 90-day dietary study in dogs, the NOAEL was 120 ppm (equal to 4.0 mg/kg bw per day),
based on decreased body weight gain at 200 ppm (equal to 7.1 mg/kg bw per day). In a 1-year dietary
study in dogs, the NOAEL was 120 ppm (equal to 4.0 mg/kg bw per day), based on reduced body
weight and body weight gain at 240 ppm (equal to 8.7 mg/kg bw per day). The overall NOAEL for
these two studies in the dog was 4 mg/kg bw per day.

Long-term studies of toxicity and carcinogenicity were performed in mice and rats, with
similar NOAELs in the two species. In an 18-month dietary study in mice, the NOAEL for non-
neoplastic effects was 20 ppm (equal to 2.8 mg/kg bw per day), based on decreases in body weight
gain and vacuolation of the white matter of the brain at 120 ppm (equal to 16.6 mg/kg bw per day).
No evidence of carcinogenicity was found.

In a 24-month dietary study in rats, the NOAEL for non-neoplastic effects was 60 ppm (equal
to 2.9 mg/kg bw per day), based on reduced body weight and body weight gain and increased liver
weight associated with hepatocellular hypertrophy at 300 ppm (equal to 15 mg/kg bw per day). No
evidence of carcinogenicity was found.

The Meeting concluded that chlorfenapyr was not carcinogenic in rats and mice.

The potential genotoxicity of chlorfenapyr was tested in an adequate range of in vitro and in
vivo studies. Chlorfenapyr showed no evidence of genotoxicity.

The Meeting concluded that chlorfenapyr was unlikely to be genotoxic in vivo.

On the basis of the lack of genotoxicity and the absence of carcinogenicity in the rat and the
mouse, the Meeting concluded that chlorfenapyr is unlikely to be carcinogenic in humans.

In a two-generation reproductive toxicity study in rats, the NOAEL for effects on fertility was
600 ppm (equal to 44 mg/kg bw per day), the highest dose tested. The NOAEL for parental toxicity
was 60 ppm (equal to 5 mg/kg bw per day), based on decreased body weight and body weight gain at
300 ppm (equal to 22 mg/kg bw per day). The NOAEL for offspring toxicity was 60 ppm (equal to
5 mg/kg bw per day), based on decreased body weight of pups at 300 ppm (equal to 22 mg/kg bw per

day).

In a developmental toxicity study in rats, the NOAEL for maternal toxicity was 75 mg/kg bw
per day, based on decreased body weight at 225 mg/kg bw per day. The NOAEL for developmental
toxicity was 225 mg/kg bw per day, the highest dose tested.

In a developmental toxicity study in rabbits, the NOAEL for maternal toxicity was 5 mg/kg
bw per day, based on decreased body weight gain at 15 mg/kg bw per day. The NOAEL for
developmental toxicity was 30 mg/kg bw per day, the highest dose tested.

The Meeting concluded that chlorfenapyr was not teratogenic.

In an acute neurotoxicity study in rats, the NOAEL for systemic toxicity was 45 mg/kg bw,
based on clinical signs of toxicity (2 lethargic animals out of 20) at 90 mg/kg bw and above. Lethality
(20%) was observed at 180 mg/kg bw. There was no evidence for neuropathological effects or
neurotoxicity up to the highest dose tested (180 mg/kg bw).

In a 1-year neurotoxicity study in rats, the NOAEL for neurotoxicity was 60 ppm (equal to
2.6 mg/kg bw per day), based on vacuolar myelinopathy, vacuolation and/or myelin sheath swelling
of the brain and spinal cord in males at 300 ppm (equal to 13.6 mg/kg bw per day). There was no
change in motor activity or other behavioural activity. The effects observed were reversible within 16
weeks.
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In a developmental neurotoxicity study in rats, the NOAEL for maternal toxicity was
15 mg/kg bw per day, the highest dose tested. The NOAEL for developmental neurotoxicity was
10 mg/kg bw per day, based on an increased incidence of multifocal vacuolation (minimal to
moderate severity) of the white matter of the brain on postnatal day 22 at 15 mg/kg bw per day. This
effect appears to be reversible (i.e. 38 days after end of treatment), as no adverse effects on either
behaviour or neuropathology were evident in rats on postnatal day 60.

Single-dose studies on the pharmacological action of MK-242 were performed in mice, rats
and rabbits to evaluate effects on the central nervous system, autonomic nervous system, respiratory
and cardiovascular systems, gastrointestinal system, skeletal muscle and blood coagulation. The only
relevant pharmacological effects were observed on the central nervous system, such as changes in
general behaviour and an increase in body temperature. Convulsions due to stimulation of the central
nervous system were thought to be the cause of death observed in rats and mice after acute
intoxication. No changes in the electroencephalogram were observed at non-lethal doses in rabbits.
NOAELSs were 3 mg/kg bw in mice, 10 mg/kg bw in rats and 30 mg/kg bw (the highest dose tested) in
rabbits, based on depression of grooming behaviour and reactivity, a decrease in spontaneous motor
activity and prone position in mice and rats.

The acute oral toxicity of four chlorfenapyr animal metabolites (AC 312,094, AC 303,268,
AC 322,250 and AC 325,195) was tested in Sprague-Dawley rats.

AC 312,094 was of low acute oral toxicity in rats (LDs, > 5000 mg/kg bw) and showed no
mutagenic potential in microbial test systems.

AC 303,268 was of high acute oral toxicity in rats (LDsy = 27 mg/kg bw). This metabolite
showed no mutagenic potential in microbial test systems. It is present at significant levels in livestock.

AC 322,250 was of slight acute oral toxicity in rats (LDsy = 2500 mg/kg bw) and showed no
mutagenic potential in microbial test systems.

AC 325,195 was of moderate acute oral toxicity in rats (LDsy = 776 mg/kg bw) and showed
no mutagenic potential in microbial test systems.

There were no reports of adverse health effects of chlorfenapyr in manufacturing plant
personnel.

The Meeting concluded that the existing database on chlorfenapyr was adequate to
characterize the potential hazards to fetuses, infants and children.

Toxicological evaluation

The Meeting established an ADI for chlorfenapyr of 0-0.03 mg/kg bw, based on a NOAEL of
2.8 mg/kg bw per day for decreases in body weight gain and vacuolation of the white matter of the
brain at 16.6 mg/kg bw per day in an 18-month mouse study and a NOAEL of 2.9 mg/kg bw per day
for reduced body weight and body weight gain and increased liver weight associated with
hepatocellular enlargement at 15 mg/kg bw per day in a 2-year rat study. This was supported by a
NOAEL of 2.6 mg/kg bw per day for reversible vacuolar myelinopathy, vacuolation and/or myelin
sheath swelling of the brain and spinal cord in males at 13.6 mg/kg bw per day in a 1-year study of
neurotoxicity in rats. A safety factor of 100 was applied.

The Meeting established an ARfD for chlorfenapyr of 0.03 mg/kg bw, based on the NOAEL
of 3 mg/kg bw for depression of grooming and reactivity and decreased spontaneous motor activity
observed at 10 mg/kg bw in a pharmacological study in mice. A 100-fold safety factor was applied.

Based on available information, it was not possible for the Meeting to determine whether the
ADI and ARfD would also cover the metabolite AC 303,268.

A toxicological monograph was prepared.
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Levels relevant to risk assessment

Chlorfenapyr

Species Study Effect NOAEL LOAEL
Mouse Eighteen-month study of Toxicity 20 ppm, equal to 120 ppm, equal to
toxicity and 2.8 mg/kg bw per 16.6 mg/kg bw per
carcinogenicity” day day
Carcinogenicity 240 ppm, equal to —
34.5 mg/kg bw per
day®
Pharmacological study” Toxicity 3 mg/kg bw 10 mg/kg bw
Rat Two-year study of toxicity — Toxicity 60 ppm, equal to 300 ppm, equal to
and carcinogenicity” 2.9 mg/kg bw per 15 mg/kg bw per
day day
Carcinogenicity 600 ppm, equal to —
30.8 mg/kg bw per
day®
Two-generation study of Reproductive 600 ppm, equal to —
reproductive toxicity® toxicity 44 rbng/kg bw per
day
Parental toxicity 60 ppm, equal to 300 ppm, equal to
5 mg/kg bw per day 22 mg/kg bw per
day
Offspring toxicity 60 ppm, equal to 300 ppm, equal to
5 mg/kg bw per day 22 mg/kg bw per
day
Developmental toxicity Maternal toxicity 75 mg/kg bw per day 225 mg/kg bw per
study” day
Embryo and fetal 225 mg/kg bw per —
toxicity day”
Acute neurotoxicity study®  Toxicity 45 mg/kg bw 90 mg/kg bw
Neurotoxicity 180 mg/kg bw” —
One-year neurotoxicity Neurotoxicity 60 ppm, equal to 300 ppm, equal to
study® 2.6 mg/kg bw per 13.6 mg/kg bw per
day day
Developmental Maternal toxicity 15 mg/kg bw per —
neurotoxicity study® day”
Offspring 10 mg/kg bw per day 15 mg/kg bw per
neurotoxicity day
Rabbit Developmental toxicity Maternal toxicity 5 mg/kg bw perday 15 mg/kg bw per
study” day
Embryo and fetal 30 mg/kg bw per —
toxicity day®
Dog Thirteen-week and 1-year ~ Toxicity 120 ppm, equal to 240 ppm, equal to
studies of toxicity™ 4 mg/kg bw per day 8.7 mg/kg bw per

day

Dietary administration.
Highest dose tested.
Gavage administration.

Two or more studies combined.

Estimate of acceptable daily intake for humans

0-0.03 mg/kg bw

Estimate of acute reference dose

0.03 mg/kg bw
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Information that would be useful for the continued evaluation of the compound

Additional studies on the toxicity of AC 303,268 to enable adequate characterization of the dietary
risk from this metabolite. The Meeting was aware that additional studies on the compound have been
performed but did not have access to sufficiently detailed reports to enable their evaluation.

Results from epidemiological, occupational health and other such observational studies of

human exposure.

Critical end-points for setting guidance values for exposure to chlorfenapyr

Absorption, distribution, excretion and metabolism in mammals

Rate and extent of oral absorption

Dermal absorption
Distribution

Potential for accumulation
Rate and extent of excretion
Metabolism in animals

Toxicologically significant compounds in
animals, plants and the environment

Slow, approximately 80% and 65% in the low-dose and
high-dose groups, respectively

No data

Extensive

No evidence of accumulation

Rapid and almost complete in 168 h in urine and faeces
Absorbed dose metabolized by N-dealkylation,
debromination, ring hydroxylation and conjugation
Chlorfenapyr , AC 303,268

Acute toxicity

Rat, LD, oral

Rabbit, LDs,, dermal
Rat, LCs, inhalation
Rabbit, dermal irritation
Rabbit, ocular irritation
Dermal sensitization

441 mg/kg bw

> 2000 mg/kg bw

0.83 mg/L (4 h aerosol, whole-body exposure)
Not irritating

Not irritating

Not sensitizing (Magnusson & Kligman)

Short-term studies of toxicity
Target/critical effect

Lowest relevant oral NOAEL
Lowest relevant dermal NOAEL
Lowest relevant inhalation NOAEC

Decreased body weights and weight gain, increased liver
weights, vacuolation of the white matter (rat and mouse)
4 mg/kg bw per day (dog)

100 mg/kg bw per day (rabbit)

20 mg/m3 (rat)

Long-term studies of toxicity and carcinogenicity

Target/critical effect

Reduced growth rate and feed intake, vacuolation of the
white matter (mice), haematological changes (rat)

Lowest relevant NOAEL 2.8 mg/kg bw per day (mouse carcinogenicity study)
Carcinogenicity Not carcinogenic
Genotoxicity

Not genotoxic

Reproductive toxicity

Target/critical effect

Lowest relevant parental NOAEL
Lowest relevant reproductive NOAEL
Lowest relevant offspring NOAEL

Reductions in pup body weights at parentally toxic doses
5 mg/kg bw per day

44 mg/kg bw per day (highest dose tested)

5 mg/kg bw per day

Developmental toxicity

Target/critical effect

Lowest relevant maternal NOAEL
Lowest relevant developmental NOAEL

Not teratogenic, no developmental toxicity
5 mg/kg bw per day (rabbit)
30 mg/kg bw per day (highest dose tested) (rabbit)

Neurotoxicity

Acute neurotoxicity target/critical effect
One-year neurotoxicity target/critical effect
Lowest relevant NOAEL
Neurodevelopmental toxicity target/critical
effect

Lowest relevant NOAEL

Not acutely neurotoxic

Vacuolation of the white matter (reversible) (rat)

2.6 mg/kg bw per day (rat)

Vacuolation of white matter of the brain (reversible) (rat)

10 mg/kg bw per day
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Other toxicological studies

Acute toxicity of metabolites AC 312,094: rat LDs, > 5000 mg/kg bw
AC 303,268: rat LD5, = 27 mg/kg bw
AC 322,250: rat LD5y = 2500 mg/kg bw
AC 325,195: rat LD5y = 776 mg/kg bw

Genotoxicity of metabolites Not genotoxic

Medical data
No data available

Summary
Value Study Safety factor
ADI 0-0.03 mg/kg bw Eighteen-month (mouse) and 2-year (rat) studies of 100
toxicity; 1-year neurotoxicity study (rat)
ARfD 0.03 mg/kg bw Pharmacological study (mouse) 100

RESIDUE AND ANALYTICAL ASPECTS

The chlorfenapyr is a pro-insecticide-miticide. Its biological activity depends upon its activation to
another chemical (CL303268). Oxidative removal of the N-ethoxymethyl group of chlorfenapyr by
mixed function oxidases forms CL303268. This compound uncouples oxidative phosphorylation at
the mitochondria, resulting in the disruption of ATP production, cellular death, and ultimately
organism mortality. It is considered for the first time by the 2012 JMPR.

The chemical name of chlorfenapyr is: 4-bromo-2-(4-chlorophenyl)-1-(ethoxymethyl)-5-
(trifluoromethyl)-pyrrole-3-carbonitrile. Its structural formula is shown in the following figure:

Br CN

F.C /N\ cl

EH,0CH,CH,
The Meeting received information on identity, metabolism, storage stability, residue analysis,
use patterns, residues (resulting from supervised trials on citrus fruit, papaya, bulb vegetable, fruiting

vegetables (melon, squash, cucumber), tomato, eggplant, pepper, potato, carrot and tea, and fates of
residues during processing, and livestock feeding studies.

Metabolites codes and names used in the discussion that follows are detailed below:
Chlorfenapyr ~ 4-bromo-2-(4-chlorophenyl)-1-(ethoxymethyl)-5-(trifluoromethyl)-pyrrole-3-carbonitrile

CN CL303268 4-bromo-2-(p-chlorophenyl)-5-(trifluoromethyl)-pyrrole-3-carbonitrile
I\ cl

Ho_ AN CL152837 4-hydroxy-2-(p-chlorophenyl)-5-(carboxylic)- pyrrole-3-carbonitrile

I\
Hooc/ZNX <:> ¢ a hydroxylated CL303268 metabolite

N CL325195 2-(4-chlorophenyl)-5-hydroxyl-4-oxo-5-(trifluoromethyl)-3-pyrrole-3-carbonitrile
;\2 \;—< >—CI
N
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NI CL322250 4-bromo-2-(p-chlorophenyl)-5-(carboxylic)- pyrrole-3-carbonitrile
HOOCl:S_Q c
#
N CL152835 desbromo-N-carboxymethylmethoxy BAS 306 I
FsC /N\ c
&H,0CH,CO0H
B N CL325157 {[3-bromo-5-(p-chlorophenyl)-4-cyano-2-(trifluoromethyl) pyrrol-1-yl]methyl}- acetic
ro Y cl acid
3 N
&H,0CH,CO0H
B N CL152832 destrifluoromethyl CL303268
I\ al
N
&
o CL312094 2-(4-chlorophenyl)-1-(ethoxymethyl)-5-(trifluoromethyl) -1H-pyrrole-3-carbonitrile
CH,OCH,CH,
Animal metabolism

The Meeting received information on the fate of orally dosed chlorfenapyr in laying hens and
lactating goats. Studies were carried out with '*C-chlorfenapyr, labelled at the phenyl (U) and pyrrole |

ring. The bond between the pyrrole ring and the phenyl ring was not cleaved in metabolism studies.

Metabolism in laboratory animals (rat) was summarized and evaluated by the WHO panel of

the JMPR in the present meeting.

Lactating goats, were dosed via capsules with '*C-chlorfenapyr for seven consecutive days at
low dose diets (3.0-3.2 ppm feed) and high dose diets (1625 ppm feed) to determine the fate of

chlorfenapyr in milk and tissues.

The major route of elimination of the radioactivity was via the faeces which accounted for 67
to 76% of the administered dose; urine accounted for 6.3 to 15% of the administered dose. The
distribution of the TRR in milk and tissues from both labels was similar. In the high dose group, the
TRR in milk increased from 0.03 to 0.07 mg eq/kg by day 7 while '*C residues in tissues ranged from

0.03-0.05 mg eq/kg in muscle to 1.4—1.5 mg eq/kg in liver.

Chlorfenapyr was the major component of the '*C residues in milk (25-68% TRR), fat (47—
78% TRR) and muscle (29-52% TRR). Other major "“C residue components were CL303268 in fat
(4.5-19% TRR) Metabolism was more extensive in liver and kidney and in these tissues chlorfenapyr
represented less than 7 and 10% TRR respectively. The major components of the '*C residue in liver
and kidney released following pepsin hydrolysis were CL325195 and its conjugates which accounted
for somewhere between 12 and 48% of TRR as well as CL.152837 and its conjugates which accounted
for 7 to 24% TRR. Lack of separation of some of the components made it difficult to estimate

proportions of the different components.

Chlorfenapyr undergoes extensive metabolism in the goat involving modification of the
phenyl ring and the substituents of the pyrrole ring. The metabolic pathways of chlorfenapyr include
N-dealkylation, dehalogenation and hydroxylation of both the phenyl and the pyrrole ring,

hydroxylation and oxidation of the N-alkyl group and conjugation to endogenous components.

Laying hens were orally treated with '“C-chlorfenapyr once daily for 7 consecutive days via
capsule, at nominal doses of 3.0 or 15 ppm feed of [phenyl (U)-'*C] chlorfenapyr and 3.1 or 14 ppm
of (pyrrole-"*C) chlorfenapyr. Analyses of the excreta of dosed animals over the 7-day testing period
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showed that 78 to 94% of the administered doses were excreted. Radioactive residues were highest in
liver followed by kidney, skin/fat, eggs and lowest in muscle.

The "C residues in skin with fat were predominantly parent chlorfenapyr (71-84% TRR),
whereas in eggs the '*C residues were mainly chlorfenapyr (33—42% TRR) and the N-dealkylation
product (CL303268, 28-34% TRR). The '*C residues in muscle comprised mainly chlorfenapyr (25—
31% TRR) and CL152832 (11-23% TRR). In liver and kidney major "*C residue components were
chlorfenapyr (liver 2-3% TRR, kidney 7-17% TRR) and CL303268 (liver 3—17% TRR; kidney 14—
25% TRR), however extractability of '*C with the solvent system used was low at 14-32% for liver
and 69-79% for kidney. When liver and kidneys from additional groups of birds dosed at the
equivalent of 16—17 ppm were subjected to a more extreme extraction scheme, major metabolites
were CL152835 (23-28% TRR in liver; 25-26% TRR in kidney) and CL325157 (23-35% TRR in
liver; 44-51% in kidney). Chlorfenapyr was present at 5.6—-8.2% TRR in liver and 5.7-7.9% TRR in
kidney. Other components were CL303268 (6.9—8.9% liver; 3.8-3.9% kidney), CL152837 (3.8-6.3%
liver; 1.7-2.3% kidney) and CL312094 (1.6-3.2% liver).

Metabolism of chlorfenapyr in the hen takes place at the phenyl ring and the substituents of
the pyrrole ring. Fragmentation between the two rings is not evident. The metabolic processes
comprised of N-dealkylation, dehalogenation, ring hydroxylation, and oxidation of the terminal N-
alkyl group

The metabolism of chlorfenapyr in goats and hens is qualitatively the same as for rats.

Plant metabolism

The Meeting received plant metabolism studies for chlorfenapyr on cotton, citrus fruit, tomato, head
lettuce and potato. Studies were made with '*C-chlorfenapyr labelled at either the phenyl (U) or
pyrrole ring.

Orange trees were sprayed with '*C-chlorfenapyr at 3 x 0.74 kg ai/ha. The TRR in fruit
harvested one week before the third treatment and 7 to 28 days after the last ranged from 0.10 to
0.35 mg eq/kg. TRR in oranges was nearly all located in the peel (91-96%). Chlorfenapyr was the
major component of "“C residues accounting for 55-77% of the TRR in fruit. Other metabolites
identified were CL303268 (1.4-3.3% TRR), CL222250 (0.9-1.1% TRR) and CL325195 (1.0-2.3%
TRR). Numerous unidentified compounds were present but at levels that individually did not exceed
0.01 mg eq/kg.

Tomato plants were treated with 5 x 0.22 kg ai/ha sprays of '“C-chlorfenapyr. TRR in fruits
harvested at 7 to 14 days after the last application ranged from 0.03 to 0.05 mg eq/kg. Chlorfenapyr
was the major "“C residue component and accounted for 38-50% of the TRR in tomato fruit.
Numerous unidentified components were individually present at level that did not exceed 0.01 mg
eq/kg.

Head lettuce was treated with '*C-chlorfenapyr as five sprays at 0.22 kg ai/ha. Solvent
extracted '*C accounted for 90-98% of the TRR in head lettuce. Chlorfenapyr was the predominant
"C residue component and accounted for 75-77% of the TRR in lettuce. Other metabolites identified
were CL303268 (1.1-1.3% TRR), CL312094 (0.8-1.4% TRR) and CL325194 (1.2-1.8% TRR).
Numerous unidentified compounds were present but at levels that individually did not exceed 0.01 mg
eq/kg.

Potato plants were sprayed with '*C-chlorfenapyr a rate of 0.22 kg ai/ha once a week for four
weeks. TRR in the potato tubers was below the detection limit. There was no translocation of '“C-
chlorfenapyr from foliage to tubers.

Cotton plants were sprayed with '“C-chlorfenapyr at a rate of 0.45 kg ai/ha as 5 applications
at 7 day intervals. The cotton was harvested near 28 days after the last application. TRR in cottonseed
(seed meal plus linters) was 0.27-31 mg eq/kg. Chlorfenapyr was the major "*C residue and accounted
for 59% to 68% of the TRR in cottonseed.
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The metabolism of chlorfenapyr in the various plants studies is qualitatively similar.
Generally chlorfenapyr is the major portion of the residue. There were a large number of unidentified
metabolites; however, each accounted for equal to or less than 0.01 mg eq/kg.

Environmental fate in soil

The Meeting received information on the fate of chlorfenapyr on confined rotational crops, field crop
rotation, aerobic degradation in soil, photo-degradation on soil, aqueous hydrolysis and photolysis.
Studies were carried out with '*C-chlorfenapyr, labelled at the phenyl (U) and pyrrole ring.

Chlorfenapyr was persistent in studies on aerobic soil degradation with DT, values in a range
of soils ranging from 241 to over 1000 days in laboratory studies and 157 to 418 days in field studies.

In a confined rotational crop study, the '“C-chlorfenapyr was sprayed on the bare sandy loam
soil in the treatment plot at weekly intervals for five consecutive weeks at a rate of 0.45 kg ai/ha.
Rotational crops of leaf lettuce, carrot, barley and soya bean were planted at 31, 60, 119 and 364 days
after treatment.

The radioactivity in rotational crops was attributed to chlorfenapyr and metabolites CL325195
and CL312094. At the 31-day plant back interval, the concentration of chlorfenapyr, in rotational
crops ranged from <0.01 (crops other than carrots) to 0.13 (carrot, immature roots) mg eq/kg,
CL325195 was present at < 0.01 mg eq/kg and CL312094 at <0.01 to 0.03 mg eq/kg. At a plant back
interval of 60 days or later, all residue components were <0.01 mg eq/kg. There were many minor
unidentified metabolites in each rotational crop that were individually present at less than or equal to
0.01 mg eq/kg. The metabolite profile in rotational crops was similar for both labels.

The Meeting concluded that residues of chlorfenapyr in rotational crop with minimum plant
back interval of 31 days may be possible, but residues would be at or near the limit of quantification
of the analytical method, 0.01 mg/kg.

Methods of analysis

Adequate analytical methods exist for the determination of chlorfenapyr residues in both plant and
animal matrices. The basic approach for plant matrices employs extraction by homogenisation with
methanol:water, and column clean-up using SPE. The extraction solvent system used for animal
matrices depends on the tissue and is typically acetone for milk, methanol for muscle and acetonitrile
for fat, liver and kidney. Residues are determined by gas chromatography (GC) with an electron
capture detector (ECD), nitrogen phosphorous detector (NPD) or mass spectra detection (MS) or by
liquid chromatography with mass spectra detection (MS). The limit of quantification was usually
0.01-0.05 mg/kg.

Stability of residues in stored analytical samples

The Meeting received information on the stability of chlorfenapyr in plant commodities during two
years freezer storage and milk stored frozen for three months. The chlorfenapyr residues were stable
in all the crop matrices (orange, tomato, tomato process fractions, cabbage, lettuce, potato, peach,
pear, strawberry and grape) for at least two years. The chlorfenapyr residues in milk were stable for at
least three months.

Definition of the residue

Parent chlorfenapyr was a major component of '*C residues in goat’s milk (25-68%), fat (47-78%)
and muscle (9-52%) and in hens eggs (40%), muscles (31%) and skin/fat (84%). Other major "“C
residue components were CL303268 in eggs (31%) and goat fat (4.5-19%) and CL152832 in chicken
muscle (11-23% TRR) and chicken kidney (2-11% TRR). Parent chlorfenapyr was extensively
metabolised in livestock liver and kidney. CL152835 and CL325157 were major components of the
"C residue in hen liver (23% and 35%) and kidney (28% and 51%). Major components of the '*C
residue in goat liver and kidney were CL325195 and its conjugates (about 12-48% TRR) and
CL152837 and its conjugates (about 7 to 24% TRR). Chlorfenapyr was present in goat and chicken
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liver and kidney at 0.5-17% TRR. As chlorfenapyr is a major component of the residue in most
tissues and is present in all tissues, milk and eggs, chlorfenapyr is an adequate residue definition for
compliance purposes.

Negligible residues of chlorfenapyr and metabolites are expected in poultry tissues and eggs
as the dietary burden for chickens is about 600 times less than the dosing level used in the poultry
metabolism studies. It is not necessary to include CL.152832, CL.152835 and CL325157 in the residue
definition for dietary risk assessment for animal commodities.

Available analytical methods only measure parent chlorfenapyr.

The major metabolites found in animal commodities are considered to have comparable or
lower toxicity compared to the parent compound. The exception to this is CL303268 which is more
acutely toxic than the parent compound (20-30%). As there was no other information on the
toxicological properties of this compound it was not possible to determine whether the parent and this
metabolite should be evaluated individually or together in assessing risk associated with dietary
exposure. The Meeting could not reach a conclusion on a residue definition for dietary risk
assessment associated with exposure to residues in animal commodities.

In the lactating cow feeding study residues of chlorfenapyr in fat were at least 16x higher than
in muscle. The log Kow for chlorfenapyr 5.28 suggested fat solubility. Residues of chlorfenapyr are
fat-soluble.

For plants, chlorfenapyr was the major component of the '*C residue in oranges (55-77%),
tomatoes (38-50%), lettuce (75-77%) and cottonseed (59-68%), and often the only compound
present in plants at levels above 0.01 mg/kg. CL303268 was sometimes present but at low levels,
<5% TRR. The residue definition for plant commodities for compliance purposes should be
chlorfenapyr. As the toxicological database available to the Meeting did not allow for conclusions to
be made regarding an appropriate health-based guidance values for CL303268 the Meeting could not
reach a conclusion on a residue definition for dietary risk assessment associated with exposure to
residues in plant commodities.

The Meeting recommended the following residue definition for chlorfenapyr.

Definition of the residue for compliance with the MRL for animal and plant commodities:
chlorfenapyr.

Definition of the residue for estimation of dietary intake for animal and plant commodities: a
conclusion could not be reached

The residue is fat soluble.

Results of supervised residue trials on crops

The Meeting received supervised trials data for chlorfenapyr on citrus fruit, papaya, garlic, bulb
onion, melons, peppers, eggplants, tomatoes, potatoes and tea. Where the available data permit, the
Meeting decided to estimate maximum residue levels. However, as the Meeting could not determine a
residue definition for estimation of dietary intake, STMR and HR values are not estimated.

The OECD calculator was used as a tool in the estimation of the maximum residue level from
the selected residue dataset obtained from trials conducted according to GAP. First, the Meeting
reviewed all relevant factors related to each data set in arriving at a best estimate of the maximum
residue level using expert judgment. Then, the OECD calculator was employed. If the statistical
calculation spreadsheet suggested a different value from that recommended by the JMPR, a brief
explanation of the deviation was provided.

Citrus fruits

Supervised residue trials on orange and lime conducted in Brazil were provided to the Meeting. GAP
for citrus in Brazil allows three foliar spray applications at 15 g ai/hL with a PHI 14 days.
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In oranges, chlorfenapyr residues in whole fruit from trials in Brazil, matching the GAP in
Brazil were (n=7): 0.14, 0.18, 0.39, 0.44, 0.53, 0.54 and 0.87 mg/kg.

In limes, chlorfenapyr residues in whole fruit from trials in Brazil, matching the GAP in
Brazil were (n=8): 0.05, 0.08, 0.13, 0.15, 0.17, 0.28, 0.31 and 0.49 mg/kg.

To consider a maximum residue level for a group, residues in individual crops should be
similar (e.g., medians should not differ by more than 5x). The Meeting agreed to estimate a maximum
residue level for the group Citrus fruit. In deciding whether to combine the datasets for orange and
limes for use in the statistical calculator or to only utilize the data from the commodity with the
highest residues, the Meeting noted that the populations of residues in oranges and limes are
sufficiently different (Mann-Whitney U-test) and decided to use the data from oranges to estimate a
maximum residue level of 1.5 mg/kg for citrus fruit.

The median residue in whole orange fruit for use in estimating residues in processed orange
commodities was 0.44 mg/kg.

Assorted tropical and sub-tropical fruits — edible peel

Papaya

In five supervised residue trials in papaya conducted in Brazil and matching the Brazilian GAP (3
foliar applications at 12 g ai/hL, PHI 14 days) chlorfenapyr residues were (n=5): <0.01, 0.03, 0.05,
0.11 and 0.12 mg/kg.

The Meeting estimated a maximum residue level of 0.3 mg/kg for papaya.
Bulb vegetables

Garlic

The GAP in Brazil allows for up to 3 foliar applications of 24 g ai/hL with a 14 day PHI. The Meeting
noted the instructions for use suggest a spray volume of 800-1000 L/ha. One trial matched GAP with
residues of < 0.01 mg/kg. In a further four trials the application rate was expressed in terms of g ai/ha
and as the spray volume was not reported the equivalent spray concentration was not available. Using
a figure of 800 L/ha the estimated spray concentration would approximate GAP of Brazil with
residues of chlorfenapyr in garlic bulbs of < 0.01 (4) mg/kg.

The Meeting estimated a maximum residue level of 0.01 mg/kg (*) for garlic.

Onion, Bulb

In nine supervised residue trials in bulb onion conducted in Brazil and approximating the Brazilian
GAP (up to three foliar applications of 180 g ai/ha with a PHI of 14 days), chlorfenapyr residues in
onion bulbs were (n=9): <0.01 mg/kg.

The Meeting estimated a maximum residue level of 0.01 mg/kg (*) for onion, bulb.
Fruiting vegetables, Cucurbits

Melons, except Watermelon

In supervised residue trials in melons, conducted in Brazil and matching the Brazilian GAP
(24 g ai/hL, PHI 14 days), chlorfenapyr residues in whole fruit were (n=9): <0.01, <0.01, 0.01, 0.02,
0.02, 0.06, 0.06, 0.17 and 0.17 mg/kg. Where residues in pulp were measured they were: <0.01 (4)
and 0.01 mg/kg.

The Meeting estimated a maximum residue level of 0.4 mg/kg melons (except watermelon).
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Fruiting vegetables, other than Cucurbits

Peppers (including pepper, chili and pepper sweet)

The GAP in the USA is for use on glasshouse grown peppers (up to 3 foliar applications of
224 g ai/ha and a 0-day PHI). Two indoor trials on peppers from the USA were available but these did
not match the US GAP.

In field trials on peppers conducted in Brazil and matching the Brazilian GAP of up to three
applications of 7.2 g ai/hL with a PHI of 14 days, chlorfenapyr residues were (n=7): <0.01, 0.01,
0.04, 0.05, 0.06, 0.13 and 0.15 mg/kg.

The Meeting estimated a maximum residue level of 0.3 mg/kg for peppers.

Based on the estimated maximum residue level for peppers and a default dehydration factor
of 10, the Meeting recommended a maximum residue level of 3 mg/kg for chili peppers (dry).

Egg plant

Four supervised trials were conducted in Mexico according to the Mexico GAP for outdoor crops (up
to 96 g ai/ha, PHI 0 days). In trials matching this GAP, chlorfenapyr residues were (n=4): 0.08, 0.09,
0.1 and 0.2 mg/kg.

The Meeting agreed to estimate a maximum residue level of 0.4 mg/kg for eggplant.

Tomato

The GAP in USA is for use on glasshouse grown tomatoes (up to 3 foliar applications of 224 g ai/ha
and a 0-day PHI, do not use on varieties with mature fruit of <2.5 cm diameter). Two indoor tomato
trials from the USA were available but these did not match the GAP of the USA.

The GAP in Mexico for field grown tomatoes is for applications at 96 g ai/ha with a 0-day
PHI. No trials were available that matched the Mexican GAP.

The residue data from Brazil and Argentina can be assessed against the GAP of Brazil by
employing proportionality.

The GAP for field tomatoes in Brazil is for a maximum rate of 12 g ai/hL with a PHI 7 days.
While none of the field trials conducted in Brazil and Argentina matched this GAP, chlorfenapyr
residues in trials involving a higher (2x) rate of 24 g ai/hL (PHI 7 days) with a spray volume of
1000 L/ha were (n=8): 0.03, 0.09, 0.10, 0.11 0.14, 0.21, 0.37 and 0.37 mg/kg.

When proportionally adjusted by dividing the residues above by two to reflect the 12 g ai/hL.
GAP application rate in Brazil, the scaled residues (after rounding) were: 0.02, 0.05, 0.05, 0.06, 0.07,
0.11, 0.19 and 0.19 mg/kg.

The Meeting agreed to use the data from Brazil and Argentina, proportionally adjusted to
reflect the Brazilian GAP and estimated a maximum residue level of 0.4 mg/kg for tomatoes.

Root and tuber vegetables

Potato

In supervised residue trials on potatoes conducted in Brazil and matching the Brazilian GAP
(180 g ai/ha, PHI 7 days), chlorfenapyr residues in tubers were (n=9): < 0.01(9).

The Meeting estimated a maximum residue level of 0.01 mg/kg (*) for potato.

Tea, Green

Critical GAP in Japan for chlorfenapyr on tea is for up to 2 foliar spray applications of 5 g ai/hL, 7
days apart, with a PHI of 7 days. In four trials from Japan matching this GAP, chlorfenapyr residues
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in green tea were (n=4): 4.2, 4.5, 16 and 28 mg/kg. In two trials involving only one spray application
residues were 20 and 29 mg/kg.

The Meeting noted that compared with black tea, green tea is a minor commodity in trade and
agreed four trials would be sufficient to estimate a maximum residue level. The Meeting estimated a
maximum residue level of 60 mg/kg for green tea.

Fate of residues during processing

Studies were received on the distribution of chlorfenapyr residues in the skin and flesh of citrus and
melons and the fate of residues in the processed fractions of citrus (oranges, limes), tomatoes,
potatoes, and tea under conditions simulating commercial processing practices.

Estimated processing factors for the commodities considered at this Meeting and used for
dietary intake estimation or for estimating livestock dietary burdens are summarized below.

Commodities Processing factors (PF) Best estimate PF
Citrus pulp (wet) 1.08, 0.99 1.0 (mean)
Citrus pulp (dry) 0.55,0.87,2.3,2.4 1.6 (median)
Orange oil 3.1,17,23,70 70

Tomato pomace (wet) |63 63

Tomato pomace (dry) [157 157

Processing factors are based on residues of parent chlorfenapyr, processing studies did not measure residues of CL303268

The Meeting estimated a maximum residue level for citrus oil of 30 mg/kg based on a median
residue of 0.44 mg/kg in orange fruit (whole) and a processing factor of 70.

Residues in animal commodities

Farm animal dietary burden

The Meeting estimated the dietary burden of chlorfenapyr in farm animals on the basis of the diets
listed in Annex 6 of the 2009 JMPR Report (OECD Feedstuffs Derived from Field Crops), median or
highest residue levels estimated at the present Meeting. Dietary burden calculations are provided in
Annex 6.

Dietary burden calculations for beef cattle and dairy cattle and poultry are provided below.
Potential cattle feed items include: citrus pulp, tomato pomace and potato culls. Potential poultry feed
items were: potato culls.

Summary of livestock dietary burden (ppm of dry matter diet)

US-Canada EU Australia Japan
Beef cattle 0.09 0.05 2.2 -
Dairy cattle 0.08 0.17 22%° -
Poultry Broiler - 0.005 - -
Poultry Layer - 0.005 ¢ - -

 Highest maximum beef or dairy cattle dietary burden suitable for MRL estimates for mammalian meat
® Highest maximum dairy cattle dietary burden suitable for MRL estimates for mammalian milk
¢ Highest maximum poultry dietary burden suitable for MRL estimates for poultry meat and eggs.

Farm animal feeding studies

The Meeting received a feeding study on lactating dairy cows. Animals were dosed orally for 28
consecutive days equivalent to 0.66, 2.2 and 6.8 ppm dry matter in the feed.

Residues of chlorfenapyr in whole milk of animals in the 0.66, 2.2 and 6.8 ppm groups were
<0.01 mg/kg, <0.01-0.035 and < 0.01-0.042 mg/kg respectively. In muscle and for the same groups,
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residues were < 0.01, <0.01-0.017 and < 0.01-0.022 mg/kg respectively. Residues of chlorfenapyr in
fat were 0.031-0.067, 0.17-0.43 and 0.15-0.60 mg/kg respectively. Residues in liver were < 0.05,
< 0.05 and < 0.05-0.054 mg/kg respectively for the 0.66, 2.2 and 6.8 ppm feeding groups. Residues of
chlorfenapyr in kidney were < 0.05 mg/kg (LOQ) at all the doses studied.

Animal commodity maximum residue levels

Cattle

For maximum residue estimation, the high residues of chlorfenapyr were obtained for the maximum
dietary burden (2.2 ppm) directly using the 2.2 ppm feeding level in the dairy cow feeding study and
using the highest tissue concentrations of chlorfenapyr from individual animals within those feeding
groups and for milk using the mean residues.

Feed level Residues Feed level |Residues (mg/kg) in

(ppm) for (mg/kg) in | (ppm) for Muscle |Liver |Kidney |Fat
milk residues |milk tissue
residues

Maximum residue level beef or
dairy cattle

Feeding study * 2.2 0.017 2.2 0.017  [<0.05[<0.05 |0.43

Estimated highest chlorfenapyr |2.2 0.017 2.2 0.017 <0.05]<0.05 10.43

* highest residues for tissues and mean residues for milk

The Meeting estimated maximum residue levels of 0.6 (fat) mg/kg for chlorfenapyr in meat
(from mammals other than marine mammals), 0.05 (*) mg/kg for edible offal (mammalian) and
0.03 mg/kg for milks.

No feeding study on poultry was available however the estimated dietary burden for poultry is
0.005 ppm, about 600 times less than the level used in the poultry metabolism studies. No residues of
chlorfenapyr are expected in poultry tissues and eggs. The Meeting estimated maximum residue levels
of 0.01(*) mg/kg for eggs, poultry meat (fat) and poultry edible offal.

DIETARY RISK ASSESSMENT

No maximum residue levels are recommended, nor are levels estimated for use for long- and short-
term dietary intake assessments as the Meeting could not reach a conclusion on a residue definition
for dietary risk assessment.
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5.7 CHLOROTHALONIL (081)

RESIDUE AND ANALYTICAL ASPECTS

Chlorothalonil (tetrachloroisophthalonitrile) was most recently evaluated by the JMPR in 2009 for
toxicology and in 2010 for residues. For the parent compound, an ADI of 0-0.02 mg/kg bw and an
ARTD of 0.6 mg/kg bw were established. In addition, the Meeting set an ADI of 0—0.008 mg/kg bw
and an ARfD of 0.03 mg/kg bw for the metabolite SDS-3701.

The 2010 JMPR recommended the following residue definition for chlorothalonil:
Definition of the residue for compliance with MRL for plant commodities: c/ilorothalonil
Definition of the residue for estimation of dietary intake for plant commodities:
chlorothalonil

SDS-3701 (2,5,6-trichloro-4-hydroxyisophthalonitrile), all considered separately.

Definition of the residue for compliance with MRL and for estimation of dietary intake for
animal commodities: SDS-3701 (2,5, 6-trichloro-4-hydroxyisophthalonitrile).

The 2010 JMPR estimated maximum residue levels for numerous commodities, which were
adopted as Codex MRLs by the Codex Alimentarius Commission in 2011. The compound was
listed by the Forty-third Session of the CCPR for the review of additional MRLs. The 2012 JMPR

received residue data for banana, chard, chicory, endive, spring onion, spinach, and peas.

Methods of residue analysis

The Meeting received information on the analytical methods used in the chlorothalonil field trials for
bananas and vegetables. For banana, the samples were extracted with acidified acetone. After clean
up, the residues were determined by GC-ECD with a resulting LOQ of 0.1 mg/kg in the trials from
2005. The trials conducted in 2008 made use of similar extraction and sample clean-up, together with
GC/MSD analysis to obtain a LOQ of 0.01 mg/kg. Mean recoveries of 74—104% were reported in
banana whole fruit and pulp samples spiked at the following levels: 0.01, 0.1, 4.0, and 10 mg/kg.
Similar methods were used in the analysis of vegetables, with reported LOQs ranging from 0.01 to
0.05 mg/kg. Analytical methods used in the reported studies made appropriate use of sulphuric acid
during sample homogenization to avoid degradation of chlorothalonil residues.

Stability of residues in stored analytical samples

No new information on storage stability was submitted. Detailed information from the 2010 JMPR
showed that chlorothalonil residues are stable (> 70% remaining) in frozen storage for up to 12
months in most commodities: peaches, strawberries, oranges, potatoes, carrots, onions, cabbages,
leeks, lentils, tomatoes, melons, sugar beet and barley forage.

The periods of demonstrated stability cover the frozen storage intervals in the residue studies.

Results of supervised residue trials on crops

The 2010 JMPR noted that metabolite SDS-3701 is found at negligible levels following direct crop
treatments. In follow crops or after processing, the contribution of SDS-3701 should be accounted for
in a separate dietary intake analysis, reflecting its different toxicological endpoint from chlorothalonil.
Neither banana nor chard have processed commodities or are livestock feedstuffs. These commodities
are not expected to increase the contribution of SDS-3701 included in the analysis conducted in 2010.

The OECD calculator was used as a tool in the estimation of the maximum residue level from
the selected residue data set obtained from trials conducted according to proposed GAP. As a first
step, the Meeting reviewed all relevant factors related to each data set in arriving at a best estimate of
the maximum residue level using expert judgement. Then, the OECD calculator was employed. If the
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statistical calculation spreadsheet suggested a different value from that recommended by the JMPR, a
brief explanation of the deviation was provided.

Bananas

In Brazil, chlorothalonil is registered for the use on banana at a rate of 1 kg ai/ha, a retreatment
interval of 15 days, and a PHI of 0 days. Eight supervised field trials were conducted in Brazil. In four
trials, whole fruit and pulp data were collected following 4 and 6 applications at the GAP rate. In the
four other trials, only whole fruit data were collected after 6 applications at the GAP rate.

Chlorothalonil residues in whole fruits were (n=8): 0.11, 0.24, 0.28, 0.34, 0.59, 1.4, 1.8, and
10 mg/kg. In the pulp, residues were (n=4): 0.05, 0.07 (2), and 0.13 mg/kg. The mean of the ratios of
the residue levels between the pulp and whole fruit in trials where both values were determined, was
0.071 (n=40).

Based on the data for whole fruits treated according to Brazilian GAP, the Meeting estimated
a maximum residue level of 15 mg/kg for chlorothalonil in banana (whole fruit). Using the
pulp/whole fruit ratio, the Meeting estimated an STMR value of 0.033 mg/kg (0.47 x 0.071) and an
HR value of 0.71 mg/kg (10 x 0.071) for chlorothalonil in banana pulp.
Spring onion
Supervised trials data were available for spring onion from Australia.

In Australia, GAP for spring onion allows the use of chlorothalonil at 1.7 kg ai/ha with a 14-
day retreatment interval and a 14-day PHL

In five spring onion trials in Australia matching GAP, chlorothalonil residues in spring onion
were (n=5): 0.13, 0.44, 0.95, 1.2, and 2.8 mg/kg.

Following recommendations from the 2010 JMPR, there is an existing spring onion MRL of
10 mg/kg, based on two applications at a rate of 1 kg ai/ha and a 14-day PHI, and four trials from the
United Kingdom. The Meeting agreed that the existing MRL accommodates the GAP used in
Australia.
Leafy vegetables

Supervised trial data were available for chard, chicory, endive, and spinach.

Chard (Silverbeet)

In Australia, chlorothalonil is registered for use on chard for up to 4 treatments at a rate of 1.7 kg
ai/ha, with a PHI and a retreatment interval of 7 days. Three supervised field trials are available at this
GAP from Australia.

Rank-order chlorothalonil residues in Swiss chard were (n=3): 8.5, 16, and 19 mg/kg.

The Meeting estimated a maximum residue level of 50 mg/kg for chlorothalonil in/on chard,
an STMR value of 16 mg/kg, and an HR value of 19 mg/kg.

Chicory

In Australia, GAP for chicory specifies the use of chlorothalonil with a maximum of two foliar
applications at 0.75 kg ai/ha, a 7-day retreatment interval, and a 7-day PHI.

One trial matching GAP from Australia was submitted, showing a residue of 4.4 mg/kg
chlorothalonil.

The Meeting agreed that one trial is insufficient to base maximum residue estimates for
chicory.
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Endive

In Australia, GAP for endive specifies the use of chlorothalonil with a maximum of two foliar
applications at 0.75 kg ai/ha, a 7-day retreatment interval, and a 7-day PHI.

One trial matching GAP from Australia was submitted, showing a residue of 6.6 mg/kg
chlorothalonil.

The Meeting agreed that one trial is insufficient to base maximum residue estimates for
endive.
Spinach

In Australia, GAP for spinach allows the use of chlorothalonil with a maximum of four foliar
applications at 1.7 kg ai/ha, a 7-day retreatment interval, and a 7-day PHL

Four trials matching GAP were available from Australia.
Rank-order chlorothalonil residue concentrations in spinach were: 2.8, 38, 42, and 66 mg/kg.
The Meeting agreed that 4 trials are insufficient to base maximum residue estimates for
spinach.
Peas (pods and succulent = immature seeds)
Supervised trials data were available for garden and snow peas.

In Australia, GAP for peas allows the use of chlorothalonil with four foliar applications at
1.3 kg ai/ha, a 7-day retreatment interval, and a 7-day PHI.

A total of four trials on garden peas and two trials on snow peas were submitted from
Australia. However, the Meeting noted that the garden pea trials were not independent; hence, only
two trials match GAP for garden peas and snow peas, respectively.

Chlorothalonil residue concentrations in garden peas were: 5.4 and 7.3 mg/kg.

Chlorothalonil residue concentrations in snow peas were: 2.5 and 5.1 mg/kg.

The Meeting determined that insufficient trials were available to support maximum residue
estimates for peas.
Beetroot

In Australia, chlorothalonil is registered for use on beetroot for up to 4 treatments at a rate of 1.7 kg
ai/ha, with a PHI and retreatment interval of 7 days. Supervised field trials are available at this GAP.

A total of three trials on beetroot were conducted in Australia according to GAP.
Rank-order chlorothalonil residues in beetroot were (n=3): < 0.05 (2), and 2.1 mg/kg.

The Meeting determined that insufficient trials were available to support maximum residue
estimates for beetroot.

DIETARY RISK ASSESSMENT

Long-term intake

The ADI for chlorothalonil is 0-0.02 mg/kg bw. The International Estimated Daily Intakes (IEDI) for
chlorothalonil was estimated for the 13 GEMS/Food cluster diets using the STMR or STMR-P values
estimated by the current Meeting in addition to those determined by the 2010 JMPR. The results are
shown in Annex 3. The IEDI ranged from 8§-50% of the maximum ADI. The Meeting concluded that
the long-term intake of residues of chlorothalonil, from uses that have been considered by the JMPR,
is unlikely to present a public health concern.
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Short-term intake

The ARID for chlorothalonil is 0.6 mg/kg bw. The International Estimated Short Term Intake (IESTI)
for chlorothalonil was calculated for the plant commodities for which STMRs and HRs were
estimated (banana and chard). The results are shown in Annex 4. The IESTI calculated for
chlorothalonil represented 7—70% of the ARfD. The Meeting concluded that the short-term intake of
residues of chlorothalonil, from uses that have been considered by the JMPR, is unlikely to present a
public health concern.
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5.8 CYCLOXYDIM (179)

RESIDUE AND ANALYTICAL ASPECTS

Cycloxydim is a post-emergence cyclohexene oxime herbicide that inhibits the acetylcoenzyme A
carboxylase (ACCase) in chloroplasts of sensitive weeds. Cycloxydim was firstly evaluated by JMPR
in 1992 (T, R). In 2009, an ADI of 0-0.07 mg/kg bw and an ARfD of 2 mg/kg bw for women of
childbearing age were established; an ARfD was unnecessary for the general population. Cycloxydim
was scheduled at the 43™ session of the CCPR (2011) for the periodic re-evaluation of residues by the
2012 JMPR.

Data on physical and chemical properties, metabolism in plants and livestock animals,
environmental fate and analytical methods, animal feeding studies and processing studies were
submitted. Residue supervised trials were submitted on pome fruits, stone fruits, grapes, strawberries,
potatoes, carrots, celeriac, onions, tomatoes, peppers, cauliflower, Brussels sprouts, head cabbage,
curly kale, lettuce, spinach, green beans and peas, leek, sugar beet roots, sugar beet tops, dry beans
and peas, oilseed rape, sunflower, soya bean, rice and maize.

Metabolism studies

Cycloxydim is a racemic mixture. In the ['*C]labelled cycloxydim stored in toluene, the compound is
almost exclusively present as E-isomer, but E/Z isomerisation in the ethoxyimino group may occurs
on in plants and in solution depending on solvent polarity, temperature and pH. In all metabolism
studies, residues were reported as the sum of the two isomers.
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The positions of the radiolabel compounds used in the metabolism studies and the structures
of the main metabolites found in animals and plants are shown next.
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Animal metabolism

Rats

Metabolism studies conducted in rats were evaluated by the JIMPR 2009. The studies were conducted
after oral administration of the vinylogus acid [“C]cycloxydim-TS and its sodium salt and after
intravenous administration of the sodium salt, at a nominal dose of 10 mg/kg bw (no-effect level) or
300 mg/kg bw (toxic effect level). The major metabolite found in urine was cycloxydim-TSO,
followed by cycloxydim-T1SO and cycloxydim-TSO. In addition to unchanged parent, other
metabolites were cycloxydim-T1S02, cycloxydim-T2SO, and the metabolite hydroxylated at the 5-
position of the cyclohexene ring of the parent. Patterns of metabolites in the bile were similar after the
administration of either the free acid or the sodium salt of cycloxydim.

Lactating goats

[*Cleycloxydim was administrated for 7 days to goats at 15 ppm feed. About 85% of the dose was
recovered at the end of the experiment, mainly in urine (72%) and faeces (12%), and 0.09% in milk.
Radioactivity in milk was constant during the 7 days dosing period (mean of 0.023 mg/kg). Total
radioactive residue (TRR) was 0.005-0.006 mg/kg eq. in fat and muscle, and fat to 0.062—0.076
mg/kg eq. in liver and kidney, respectively. Non-extracted residues accounted for up to 64.1%TRR in
liver, most of it solubilised by pronase. The major metabolite identified in milk was cycloxydim-
T1SO (16%TRR). Cycloxydim-TSO represented 15%TRR in milk, 8% TRR in liver and 12%TRR in
kidney. Parent compound was only detected in liver (10.8%TRR, 0.008 mg/kg). Minor metabolites
found are cycloxydim-T1S, cycloxydim-TSO2 in liver (up to 2%TRR, 0.001 mg/kg) and cycloxydim-
T2S02 in milk (up to 2%TRR, < 0.001 to < 0.001 mg/kg).

A lactating goat was dosed with [""Clcycloxydim-TSO at 100 ppm feed for five days. At
sacrifice, 89.1% of the administered dose was recovered, mostly in urine (78%) and faeces (10%).
TRR in milk accounted for 0.11% of the dose (0.09-0.12 mg/kg). Liver and kidney had the highest
residues, 0.46, 0.52 and, 0.52 mg/kg eq., respectively. Concentrations in fat and muscle were
0.04 mg/kg, and were not further identified. Cycloxydim-TSO and cyclodixim-T1SO were the major
components in milk (about 23%TRR, 0.06 mg/kg and the only residues identified in liver (22%TRR,
0.10 mg/kg; and 10%TRR, 0.05 mg/kg, respectively). Cycloxydim-T2SO cycloxydim-T1SO2
(5%TRR, 0.01 mg/kg) and cycloxydim-TSO2 (2.7%TRR, <0.01 mg/kg) were also found in milk.
Residues in kidney were not characterized.

The ["*C]cycloxydim-5-OH-TSO was administrated to goats at a dose level of 12 ppm feed on
nine consecutive days. In average, 97% of the administered dose was recovered in the experiment, of
which 75% was in urine and 15.7% in faeces. TRR was about 0.02 mg/kg eq. in milk, 0.024 in fat and
0.025 in muscle, 0.203 in liver and 0.26 mg/kg eq. in kidney. Non-extracted residues accounted for up
to 10.2% TRR in muscle. Cycloxydim-5-OH-TSO was the main residue in milk, muscle, kidney and
fat (31 to 38%TRR; 0.007 to 0.10 mg/kg). In liver, the main residue was cycloxydim-5-OH-TS
(17.4%TRR, 0.03 mg/kg), followed by cycloxydim-5-OH-TSO (11%TRR, 0.02 mg/kg). Cycloxydim-
5-OH-TS was also a significant residue in kidney (25%TRR, 0.06 mg/kg) and fat (11%TRR,
0.003 mg/kg). Cycloxydim-6-OH-T2SO residues reached 13%TRR in muscle and cycloxydim-5-OH-
T1SO represented < 10%TRR in all matrices.
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Laying hens

The metabolism and distribution of ['*Clcycloxydim was investigated in laying hens following oral

administration at 12 ppm feed for 10 days. About 80% of the administered dose was recovered at the
end of the experiment, mostly in the excreta (78.0%), 0.33% in eggs. 0.11 % in muscle, 0.07 % in
liver and 0.02% in fat. TRR in eggs ranged from 0.05 mg/kg eq. at day 1 to 0.14 mg/kg at day 10
(mean of 0.12 mg/kg eq.), starting to plateau at day 8. In tissues, TRR was 0.051-0.053 mg/kg eq. in
fat and muscle and 0.28 mg/kg eq. in liver. Unextracted residues in muscle accounted for 4.5% TRR.
Residues in eggs were mostly cycloxydim-TSO (0.04 mg/kg eq., 30.9%TRR), followed by
cycloxydim-TSO2 (0.008 mg/kg eq., 6.4%TRR) and the parent compound (0.004 mg/kg eq.,
3.4%TRR). In muscle, only cycloxydim-TSO2 was detected (0.001 mg/kg eq., 0.9%TRR) and in fat
only cycloxydim-TSO (0.008 mg/kg, 18%TRR). In liver, the main residue detected was also
cycloxydim-TSO (0.02 mg/kg eq., 7.4%TRR), followed by cycloxydim (0.005 mg/kg eq., 1.7%TRR)
and cycloxydim-TSO2 (0.002 mg/kg eq., 0.6%TRR).

The ["*C]cycloxydim-TSO was administered to laying hens at a dose level of 50 ppm feed for
7 days. Treated animals were sacrificed 6 (group 2), 24 (group 3) and 48 hours (group 4) after the last
dose. About 94% of the administered dose was recovered in group 4, mostly (92.3%) in the excreta,
and 0.08% in eggs. In this group, TRR in eggs increased rapidly to an apparent plateau of 0.08—
0.10 mg/kg after day 2. TRR from group 2 ranged from 0.10 mg/kg eq. in muscle to 0.99 mg/kg eq. in
kidney, and were < 0.1 mg/kg in all tissues from group 4. Residues were only identified in eggs and
liver. In eggs, cycloxydim-TSO (0.12 mg/kg, 41.4%TRR) was the major residue, followed by
cycloxydim-TSO2 (0.03 mg/kg, 8.8 %TRR) and cycloxydim-T2SO (0.02 mg/kg, 5.5%TRR). In liver,
cycloxydim-TSO was the major residue (0.19 mg/kg, 33%TRR), followed by cycloxydim-T2SO
(0.14 mg/kg, 24%TRR) and cycloxydim-T1SO (0.10 mg/kg, 17%TRR).

The ["*C]cycloxydim-5-OH-TSO was administered to hens at a dose of 12 ppm feed for 11
days. The radioactivity was rapidly excreted within 24 hours after the last dose, with 93% of the
applied dose recovered, mainly on excreta (89.7%). In eggs, mean residues were 0.066 mg/kg eq.
(0.21% of the applied dose). In tissues, the highest radioactivity was found in liver (0.11 mg/kg eq.),
followed by muscle (0.028 mg/kg eq.), and fat (0.02 mg/kg eq.). Non-extracted residues ranged from
24.1%TRR in fat to 38% TRR in muscle, with over 80% being released by protease. Cycloxydim-5-
OH-TSO accounted for 15% TRR in eggs (0.01 mg/kg) to 29%TRR in fat (0.005 mg/kg).
Cycloxydim-5-OH-TS accounted for about 19-22%TRR in muscle, fat and liver (0.004—-0.021 mg/kg)
and 50.7%TRR in eggs (0.034 mg/kg).

In summary, studies conducted with cycloxydim or its metabolites cycloxydim-TSO and
cycloxydim-5-OH-TSO showed that the primary metabolic pathway of cycloxydim in animals
involves two main routes: 1) oxidation to cycloxydim-TSO and subsequently to cycloxydim-TSO2,
and 2) Beckmann re-arrangement with subsequent ring closure to form the oxazol cycloxydim-T2S,
which can be oxidized further to cycloxydim-T2SO and cycloxydim-T2SO2. Cycloxydim was a
minor component in eggs and tissues from dosed hens and was only detected in goat liver (11%TRR).

Plant metabolism

Soya beans, cotton and sugar beet

The metabolism of ["*C]cycloxydim was studied in soya beans, cotton and sugar beet using two
different treatments. To evaluate root uptake, the plants were cultivated in a nutrient solution
containing 5 mg/L ["*C]cycloxydim. To evaluate the uptake by the leaf, 10 pg ['*C]cycloxydim was
applied to the upper leaf surface (soya bean, sugar beet) or one cotyledon (cotton). Samples were
taken 3 and 7 days (soya bean and cotton) or 4 and 8 days (sugar beets) after the application,
respectively. ['*C] cycloxydim was taken up by the roots and transported acropetally to the
cotyledons, stem and the remaining leaves. The highest radioactivity was detected in the primary
leaves and roots (25-26 ug ["*Clcycloxydim/['*Clequiv at 7 DAT in soya beans). After leaf
application, about 30% of the total radioactivity is translocated to the untreated soya bean plant parts
at 7 days DAT, 8.3% to untreated cotton parts and 11.8% to untreated sugar beet parts.
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In another study conducted with sugar beet at the 3-leaves stage, the seedlings were treated
with ['*C]cycloxydim at 0.2 kg ai/ha. Immediately after application, TRR was 8.48 mg/kg eq.in the
tops. At harvest (119 DAT), TRR was 0.13 mg/kg eq. in the tops and 0.015 mg/kg eq. in roots. At 22
DAT, cycloxydim-TSO2 and cycloxydim-T2SO were found in the tops at 0.18 mg/kg eq. (13.9%
TRR) and 0.14 mg/kg eq. (11% TRR), respectively. At 46 DAT, various metabolites were found in
the tops at low levels (0.0026 to 0.023 mg/kg eq., up to 4%TRR). No hydroxylated metabolites where
detected in any sample.

In a third study on sugar beet, ['*C]cycloxydim was applied at 0.65 kg ai/ha 2 months after
sowing and samples taken 1 day after treatment and at crop maturity (94 DAT). At 1 DAT, TRR were
23 and 4 mgkg eq. in leaves and roots, respectively, mostly extracted in methanol and
dichloromethane. At harvest, residues were 2.2 and 0.16 mg/kg eq. in tops and roots, respectively.
Cycloxydim was not detected in any of the top and root samples taken. At 1 DAT, residues mainly of
cycloxydim-TSO, with 7.6 mg/kg(31.6%) in the tops and 2.4 mg/kg (60.1%) in roots. Cycloxydim-
TSO2 accounted for 16-18%TRR. At harvest, both metabolites were still present (< 10%TRR), but
cycloxydim-T1SO was the predominant metabolite (0.42—0.02 mg/kg, 19-14%TRR in tops and roots,
respectively). Only cycloxydim-T2S was present in amounts greater than 10%TRR (13.7%). No
hydroxylated metabolite was observed.

['*C]cycloxydim was applied to soya beans at 0.2 kg ai/ha two to eight weeks after sowing
(three trials, group 1) or at 1 kg ai/ha two months after sowing (one trial, group 2). TRR were 20, 2.3
and 0.46 mg/kg eq. at 45, 71 and 82 DAT in seeds from the group 1 and 12.5, 0.76 and 0.31 mg/kg eq.
in straw and stalk. TRR in straw and seed from group 2 were 91 and 38.4 mg/kg eq., respectively. In
most plant samples, more than 85% of the TRR were extracted with aqueous methanol and at later
sampling intervals, considerable amounts of radioactivity were detected in the aqueous phase. The
parent molecule was detected only at the day of application in all trials. The major metabolites found
in seed samples were cycloxydim-TSO (0.078 to 0.42 mg/kg, 11.9 to 18.3%TRR), cycloxydim-T2SO
(0.11 to 3.7 mg/kg, 4.8 to 18%TRR), cycloxydim-5-OH-TSO (0.2 to 1.3 mg/kg, 6.4 to 8.7% TRR)
and cycloxydim-5-OH-TSO2 (0.06 to 0.90 mg/kg, 4.5 to 12%TRR). In straw the hydroxylated
metabolites were detected at low levels (up to 3.4%TRR).

Maize

In two studies conducted in tolerant maize, ["*C]cycloxydim was applied at 0.4 kg ai/ha (normal rate)
at BBCH growth stage 22-23 or at 0.8 kg ai/ha during flowering (BBCH 61-67). In the normal use
rate, TRR at harvest (96 DAT) were 0.123 mg/kg eq. in grain, 0.06 mg/kg eq.in cobs, 0.118 mg/kg
eq.in husks and 0.17 mg/kg in straw; residues in forage at 72 DAT were 31 mg/kg eq. In the
exaggerated rate samples, the TRRs ranged from 4.9 mg/kg eq. in grain to 13 mg/kg in straw eq..
Cycloxydim was not detected in any sample from any trial. In the normal rate trials, metabolite levels
accounted for up to 1%TRR in grain, up to 8.7%TRR in straw (0.015 mg/kg cycloxydim-TGS +
cycloxydim-TGSO2) and up to 11%TRR in forage (3.6 mg/kg cycloxydim-T1SO). In grain from the
exaggerated rate trial, cycloxydim-TSO (0.53 mg/kg, 10.6%TRR), cycloxydim-T1S0 + cycloxydim-
T2S02 and cycloxydim-T2S02 + cycloxydim-T1SO2 (0.71 mg/kg, 14%TRR each) were the major
metabolites. Only cycloxydim-T2SO accounted for higher than 10%TRR in straw, husks and cobs. In
all normal use rate samples except forage, the most prominent peak was very polar and eluted with the
void volume from the HPLC column. The metabolites formed were further degraded and radioactivity
incorporated into the carbohydrate pool.

In summary, cycloxydim is metabolized in plants mainly by four steps: 1) oxidation at the
sulphur of the thiopyrane ring to the sulfoxide and to the sulphone, 2) cleavage of the oxime ether
group (loss of the alkyl side chain), 3) hydroxylation at the 5-position of the cyclohexenone ring
system and 4) oxidative cleavage of the cyclohexenone ring resulting in substituted glutaric acid
derivatives. Cycloxydim was not present in any of the samples from treated crops at harvest, with the
main metabolites being cycloxydim-TSO, cycloxydim-T2S0O, cycloxydim-T1SO (sugar beet root) and
cycloxydim-5-OH-TSO (soya bean).
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Environmental fate in soil

The aerobic degradation and metabolism of ['*C]cycloxydim was studied in a loamy sand soil treated
with 10 mg/kg dry soil, equivalent to a maximum single application rate of about 7.5 kg ai/ha, and to
a multiple dose of 0.6 kg ai/ha. The soil was incubated at 22 + 2 °C for 90 day. About 14% TRR was
detected as cycloxydim at day 0, decreasing to 0.9%TRR after 14 days. Cycloxydim-
TSO/cycloxydim-T1SO/cycloxydim-T2SO represented 16% TRR at 56 DAT and cycloxydim-
T1S/cycloxydim-T2S/cycloxydim-TSO2 represented 2.7% TRR at 28 DAT. After three months,
bound residues accounted for about 40% TRR and CO, to 38% TRR. In another study conducted
under the same conditions with loamy sand and a loam soils, cycloxydim accounted for over 90%
TRR at day 0, decreasing to 4.6 and 0%TRR at day 21, respectively. Cycloxydim-TSO was the major
metabolite found in soils (up to 39.5%TRR at 21 DAT and to 11% TRR at 90 DAT). In another study
conducted with seven batches of sandy loam and loam sandy soils treated at 0.8 mg/kg, the soils were
incubated for 119 days in the dark at 20 °C and 40% maximum water holding capacity. The
degradation of cycloxydim was very fast in the soils (DTso <9 hours), with up to 18% of the applied
radioactivity (TAR) found at 0 DAT. Cycloxydim-TSO (5-6%TAR), cycloxydim-TSO2 (1.5—
2.8%TAR) and cycloxydim-T2SO (about 1%TAR) were the major metabolites at 60 DAT, with DTs,
0f 9.3-1.6 days, 8.8—13 days and 19-291 days, respectively.

The photolytic degradation of cycloxydim was studied on loamy sand soil treated with
10 mg/kg dry and incubated at 30 = 5 °C for 8 hours. Bound residues were similar with and without
irradiation (maximum about 8—15% TAR). Polar degradation products did not accumulate in the course
of the study. Cycloxydim residues dropped to 2% TAR at 8 hours. Cycloxydim-TSO/cycloxydim-T2SO
accounted to 77-81% TAR after 3 to 8 hours of incubation.

Confined rotational studies were conducted with ['*C]cycloxydim applied to soils at
0.65 kg ai/ha. The treated soils were aged for 30 days (radish and lettuce), 80 days (wheat), 120 days
and 365 days. Residues in soil were 4.84 mg/kg eq. at day 0 and 0.034 to 0.136 mg/kg eq. after aging
and harvesting in all cases. At 30 DAT, TRRs in lettuce (67 days after planting, DAP) and radish root
and top (86 DAP) ranged from 0.032 to 0.051 mg/kg eq. At 120 and 365 DAT they ranged from 0.003
to 0.011 mg/kg. At 80, 120 and 365 DAT (118 to 169 DAP) residues ranged from 0.014 to
0.098 mg/kg eq. in wheat grain, from 0.07 to 0.14 mg/kg in straw and from 0.05 to 0.14 mg/kg in
chaff. In wheat forage (57 to 70 DAP), they ranged from 0.008 to 0.031 mg/kg. At 30 DAT,
cycloxydim-TSO and cycloxydim-TSO2 were the major metabolites in lettuce (0.008 mg/kg,
16%TRR), radish root (0.002 mg/kg, 6.3% TRR) and top (0.006 mg/kg, 12% TRR). At 120 DAT,
only cycloxydim-TSO2 could be detected as a single compound (in radish, 10%TRR, 0.001 mg/kg).
At 80 DAT, cycloxydim-TGSO2 was the major metabolite in wheat forage (0.008 mg/kg, 26% TRR),
and cycloxydim-T2SO (0.03 mg/kg, 20% TRR) and cycloxydim-T1SO (0.02 mg/kg, 16% TRR) in
straw. No single residues > 10%TRR were found in wheat commodities at 120 and 365 DAT.

In summary, cycloxydim is extensively and rapidly degraded in soil (DTso <9 hours), mainly
to cycloxydim-TSO, cycloxydim-T1SO and cycloxydim-T2SO. Cycloxydim-TSO and cycloxydim-
TSO2 were found in lettuce and radish planted on aged treated soil. Cycloxydim-TGSO2
(cycloxydim-1-dicarboxylic acid) was the main residue in succeeding wheat forage, and cycloxydim-
T1S0 and cycloxydim-T2SO in wheat straw (80 DAT). No single residues were detected in wheat
grain planted in aged treated soil.

Methods of analysis

Two common moiety analytical methods were developed, allowing the determination of cycloxydim,
cycloxydim-5-OH-TSO2 and all metabolites that can be oxidized to cycloxydim-TGSO2 or
cycloxydim-5-OH-TGSO2 with H,0O, under alkaline conditions in various plant matrices. In the LC-
MS/MS method, the residues are extracted with isopropanol/water and hydrogen peroxide to form the
corresponding pentane acids, the acids removed by precipitation with Ca(OH), the excess of
oxidizing agent eliminated using a Cig-column and, after a NH,-column clean-up, cycloxydim-
TGSO2 and cycloxydim-5-OH-TGSO2 are analysed. In the GC method, the acids are converted into
the dimethyl esters cycloxydim-TDME and cycloxydim-OH-TDME, cleaned up in silica gel and
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analysed by GC/FPD or GC/MS. [“Clcycloxydim studies showed that extraction with
isopropanol/water released from 66 to 94%TRR. Both GC and LC methods were satisfactorily
validated at 0.05 mg/kg (LOQ) or higher levels (up to 5 mg/kg), using cycloxydim and cycloxydim-
OH-SO2 as representative analytes for the non-hydroxylated and hydroxylated compounds,
respectively, or with different metabolites.

Cycloxydim-TSO can be selectively analysed in plant matrices after extraction with
methanol/water buffer, saturation with NaCl-solution and partitioned with dichloromethane. The
aqueous phase is acidified, residues extracted with isooctane/dichloromethane, the extract washed
with saturated NaCl-solution, re-extracted with NaCl-solution, the aqueous phase purified by C,sSPE
and residues determined by HPLC/UV. LOQ was 0.05 mg/kg.

Common moiety methods were also validated in matrices of animal origin, with an LOQ of
0.05 mg/kg for tissues and eggs and 0.01 mg/kg for milk (GC method) or 0.01 mg/kg (tissues and
eggs) and 0.003 mg/kg (milk) in the LC methods. Efficiency of the acetonitrile/hexane extraction was
comparable with the results from hen metabolism studies (methanol extraction) for eggs and muscle,
but not for liver, where acetonitrile/hexane only extracts about 50-70% of the radioactivity. The
efficiency of the acetonitrile/hexane extraction of liver, kidney and milk was also comparable with the
results obtained in the goat metabolism studies.

Stability of residues in stored analytical samples

The stability of cycloxydim, cycloxydim-TSO + cycloxydim-T2SO2 and/or cycloxydim-5-OH-TSO2
residues was investigated in various plant matrices fortified at 0.4 to 0.5 mg/kg levels stored at -20 °C
over a period of up to 2 years. Samples were analysed immediately after spiking and after different
storing intervals using the common moiety methods. The results showed that the residues were stable
(70-110% remaining) for at least 2 years of storage in most cases.

Liver and milk samples from animal metabolism studies with [*C]cycloxydim or
['*Cleycloxydim-5-OH-TSO were re-extracted with methanol or acetonitrile/hexane (4:3) in order to
investigate their stability in animal matrices stored for a period of 78—89 month at —20 °C. The results
showed that cycloxydim levels decreased over time while its metabolites increased (cycloxydim-
T1SO and cycloxydim-5-OH-T2SO). This degradation is not relevant when the common moiety
method is used to analyse the samples in the trials.

Residue definition

Metabolism studies conducted in hens and goats with cycloxydim showed that the parent compound
was only detected in liver (0.008 mg/kg, 10.8%TRR). The main metabolites found were cycloxydim-
TSO, cycloxydim-TSO2 (hens and goats) and cycloxydim-T1SO (up to 14.8%TRR in milk). Residues
were present in fat and muscle at about the same level.

Metabolism studies conducted in soya bean, cotton, sugar beet and maize with cycloxydim
have showed that the parent compound was not present in any of the samples at harvest, with the main
metabolites being cycloxydim-TSO, cycloxydim-T2SO, cycloxydim-TSO2, cycloxydim-T1SO and
cycloxydim-5-OH-TSO.

In all the supervised trials and animal feeding studies submitted to the Meeting, residues were
measured using one of the common moiety methods, where residues present in the samples are
oxidized to cycloxydim-TGSO2 (including cycloxydim-TSO, cycloxydim-T2SO, cycloxydim-TSO2,
cycloxydim-T1SO) and/or cycloxydim-5-OH-TGSO2 (including cycloxydim-5-OH-TSO) and
analysed by LC-MS/MS or further methylated to cycloxydim-TMDE and/or cycloxydim-5-OH-
TMDE for analysis by GC/FPD or GC/MS.

The Meeting agreed that the common moiety analytical methods analyse all the relevant
residues formed when cycloxydim is applied on the field or when residues present in feed are ingested
by farm animals.
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The residue definition for animal and plant commodities for enforcement and risk assessment
purposes is: Cycloxydim, metabolites and degradation products which can be oxidized to 3-(3-thianyl)
glutaric acid S-dioxide and 3-hydroxy-3-(3-thianyl) glutaric acid S-dioxide, expressed as cycloxydim.

The residue is not fat-soluble

Results of supervised residue trials on crops

In some countries, cycloxydim label does not specify the PHI, indicating that the product should be
applied when the weeds are actively growing. When a GAP with no specified PHI was used to
support the trials, the highest residue found in the trials at any DAT, except the 0 day, was selected for
the estimation.

The OECD MRL calculator was used to assist in the estimation of maximum residue levels
from the selected residue data set obtained from the supervised residue trials. The Meeting reviewed
the trial conditions and other relevant factors related to each dataset to arrive at a best estimate of the
maximum residue level using expert judgment. When the OECD calculator suggested a different
value, an explanation on the discrepancy was included in the text.

Pome fruits and stone fruits

Cycloxydim is registered to be used by direct spraying to control weeds in apple and pear orchards in
Portugal using one application at 0.4 kg ai/ha and 28 days PHI. Two trials were conducted with apples
and two with pears in Italy and Spain, matching the GAP of Portugal, gave residues of cycloxydim
< 0.09 mg/kg (4).

Cycloxydim is registered to be used by direct spraying to control weeds in Italy in apricot and
peach orchards up to 0.6 kg ai/ha with a 30 day PHI. In three trials in peaches and two in apricots
conducted in Italy, at GAP, residues were < 0.09 mg/kg (5).

The Meeting concluded that on the basis of the data from these nine trials that the application
of cycloxydim to the orchard floor, matching GAP, does not result in residues in the fruit.

The Meeting estimated a maximum residue level of 0.09* mg/kg, a HR of 0.09 mg/kg and a
STMR of 0.09 mg/kg for cycloxydim in pome fruits and stone fruits
Grapes

The critical application rate of cycloxydim used for directed spraying to control weeds in grapes is a
single application at 0.4 kg ai/ha in Spain and 0.6 kg ai/ha in Switzerland, with no specified PHIL

Eight trials were conducted in northern/central France and Germany, matching the GAP of
Switzerland, gave residues of (n=8) < 0.09 (4), 0.13 (2) and 0.18 (2) mg/kg.

In eight trials conducted in Italy, Greece and Spain according to Spanish GAP, residues were
< 0.09 mg/kg (8).

Based on the residue data from trials conducted in northern Europe, the Meeting estimated a
maximum residue level of 0.3 mg/kg, a HR of 0.18 mg/kg and a STMR of 0.11 mg/kg for cycloxydim
in grape.

The Meeting withdrew its previous recommendation of 0.5 mg/kg for cycloxydim in grape.

Strawberry

Cycloxydim is registered for use in strawberries in Switzerland at 1 x 0.6 kg ai/ha with a 42 day PHI
and in Slovakia at 1 x 0.4 kg ai/ha and no PHI specified. The product is also registered in Romania at
1 x 0.4 kg ai/ha with no PHI specified.

Seven trials conducted according to Slovakian GAP in France (north), the Netherlands,
Germany and the UK, gave total cycloxydim residues of 0.19, 0.22, 0.29, 0.33, 0.34 0.47 and
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0.61 mg/kg. One trial conducted in Sweden according to the GAP of Switzerland gave residues of
0.63 mg/kg.

Eight trials were conducted in southern France, Greece, Italy and Spain matching Romanian
GAP, gave residues of 0.29, 0.33, 0.35, 0.49, 0.57, 0.74, 1.2 1.4 and 1.4 mg/kg

Based on the residue data from trials conducted in southern Europe, the Meeting estimated a
maximum residue level of 3 mg/kg, a HR of 1.4 mg/kg and a STMR of 0.53 mg/kg for cycloxydim in
strawberries.

The Meeting withdrew its previous recommendation of 0.5 mg/kg for cycloxydim in
strawberries.

Onion, Bulb

Cycloxydim is registered in the Netherlands at up to 2 x 0.6 kg ai/ha with a 21 day PHI. In Belgium,
the GAP is for 1 x 0.6 kg ai/ha and a 28 day PHI In Italy, the GAP is for 1 x 0.6 kg ai/ha and a 60
day PHI. In Spain, it is 1 x 0.4 kg ai/ha with no PHI specified.

In four trials conducted in the UK matching the GAP of the Netherlands, residues were < 0.09
).

In seven trials conducted in France, the Netherlands, Sweden and the UK, complying with
Belgian GAP, residues were: < 0.09 (3), 0.21, 0.25, 0.31 and 0.39 mg/kg.

In four trials conducted in Greece, Spain and Italy matching Italian GAP, residues were
<0.09 (2), 0.19 and 0.24 mg/kg.

In four trials conducted in France (south), Italy, Greece and Spain according to Spanish GAP
residues were: 0.17, 0.25, 0.32 0.98, and 1.3 mg/kg

Based on the residue trials conducted according to GAP in Spain, and with the results from
the other trials conducted in Europe used as supporting data, the Meeting estimated a maximum
residue level of 3 mg/kg, a HR 1.3 mg/kg and a STMR of 0.285 mg/kg for cycloxydim in bulb onions.

Leek

Cycloxydim is registered for use in leeks in Portugal with a GAP of 1 x 0.4 kg ai/ha and a 42 day
PHI. In Ireland, the rate is the same but no PHI is specified. In Switzerland, GAP consists of
1 X 0.6 kg ai/ha and a 56 day PHI

In six trials conducted in Belgium, Denmark, Germany and the UK matching Irish GAP,
residues were 0.13, 0.28, 0.33, 0.39, 0.62 and 2.3 mg/kg.

In four trials conducted in the Netherlands according to the GAP of Switzerland, residues
were 0.11, 0.12, 0.21 and 0.24 mg/kg.

In three trials conducted in southern France, Italy and Spain according to Portuguese GAP,
residues were < 0.09 (2) and 0.09 mg/kg.

Based on the residue trials conducted according to the GAP in Ireland, the Meeting estimated
a maximum residue level of 4 mg/kg, a HR of 2.3 mg/kg and a STMR of 0.36 mg/kg for cycloxydim
in leek.

Brassica vegetables

Cycloxydim is registered in Brassica vegetables in Switzerland at 1 % 0.6 kg ai/ha and a 28 day PHI,
and in Spain at 1 x 0.4 kg ai/ha with no specified PHL

Twelve trials were conducted in Brussels sprouts in Europe at 0.5 kg ai/ha. Residues from
seven trials conducted in Belgium, France (north), Germany, the Netherlands and the UK according to
the GAP in Switzerland were: 1.0, 1.1, 1.8 (2), 2.0, 2.9 and 3.6 mg/kg.
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Four trials conducted in France (south), Italy, Spain and Greece according to Spanish GAP
gave residues of 1.9, 2.6, 3.5 and 6.0 mg/kg.

Residues in Brussels sprouts from trials matching comparable GAP in northern and southern
Europe were considered similar and could be combined, were (n=12): 1.0 (2), 1.1, 1.8 (2), 1.9, 2.0,
2.6,2.9,3.5,3.6 and 6.0 mg/kg.

Fourteen trials were conducted in cabbages at 0.5-0.6 kg ai/ha. In nine trials conducted in
France (north), Germany, Sweden, Belgium and the UK according to the GAP of Switzerland,
residues were: < 0.09, 0.40, 0.50 (2), 0.63, 0.74, 1.0, 1.3 and 3.0 mg/kg. In five trials conducted in
Spain, France (south), Greece and Italy according to Spanish GAP (sample taken at 28 days after
application), residues were: 0.88, 1.0, 1.2, 1.4 and 1.7 mg/kg.

Twelve trials were conducted in Europe in cauliflower at 0.5-0.6 kg ai/ha. In eight trials
conducted in Belgium, France (north), Sweden and the UK according to the GAP of Switzerland,
residues were: 0.27, 0.59, 1.5 (2), 1.7, 1.9, 2.1 and 2.3 mg/kg. Four trials conducted in southern
Europe did not match the GAP.

Based on the residue data for Brussels sprouts the Meeting estimated a maximum residue
level of 9 mg/kg, a HR of 6 mg/kg and a STMR of 5 mg/kg for cycloxydim in Brassica (Cole or
Cabbage) Vegetables, Head Cabbage and Flowerhead Brassicas

The Meeting withdrew its previous recommendations.

Peppers

Cycloxydim is registered in peppers (chili and sweet) in Italy at 1 x 0.60 kg ai/ha and a 20 day PHI. In
eight trials conducted peppers in southern Europe according to this GAP, residues were: 0.68, 0.78,
1.2,1.5,1.6,3.0, 3.1, and 5.3 mg/kg.

The Meeting estimated a maximum residue level of 9 mg/kg, a HR of 5.3 mg/kg and a STMR
of 1.55 mg/kg for cycloxydim in peppers.

The Meeting also estimated a maximum residue level of 90 mg/kg, a HR-P of 53 mg/kg and a
STMR-P of 15.5 mg/kg for cycloxydim in dried chili peppers, by applying a factor of 10 to the MRL,
HR and STMR values estimated for peppers.

Tomatoes

Cycloxydim is registered in tomatoes at 1 x 0.4 kgai/ha and a 35 day PHI in Greece, and at
0.6 kg ai/ha and a 56 day PHI in Switzerland.

In eight trials conducted in southern Europe according to Greek GAP, residues were: 0.12,
0.17,0.25, 0.26, 0.31, 0.39, 0.43 and 0.55 mg/kg.

In eight trials conducted in northern Europe according to the GAP of Switzerland, residues
were: 0.21, 0.39 (2), 0.44, 0.45, 0.46, 0.50 and 0.84 mg/kg.

Based on the residue trial population in North of Europe, the Meeting estimated a maximum
residue level of 1.5 mg/kg, a HR of 0.84 mg/kg and a STMR of 0.445 mg/kg for cycloxydim in
tomatoes.

Chinese cabbage
Cycloxydim is registered for brassica vegetables in Spain at 1 x 0.4 kg ai/ha with no specified PHL

In two trials conducted in Greece and Italy according to this GAP, residues were < 0.09 and
0.23 mg/kg

The Meeting agreed that there were insufficient data complying with GAP with which to
estimate a maximum residue level for cycloxydim in Chinese cabbage.
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Kale

Cycloxydim is registered for brassica vegetables in Switzerland at 1 x 0.6 and a 28 day PHI and in
Spain at 1 x 0.4 kg ai/ha with no specified PHI.

In four trials conducted in kale, curly in France (north), Germany and the Netherlands
according to the GAP of Switzerland, residues were: 0.77, 0.90 and 1.8 mg/kg.

In four trials conducted in France (south), Greece, Italy and Spain according to Spanish GAP,
residues were: < 0.09, 0.23, 0.98 and 1.1 mg/kg.

Based on the residue data from trials conducted in south of Europe, the Meeting estimated a
maximum residue level of 3 mg/kg, a HR of 1.1 mg/kg and a STMR of 0.65 mg/kg for cycloxydim in
kale.

Lettuce

Cycloxydim is registered in lettuce (leaf and head) in Austria at 1 % 0.5 kg ai/ha and a 14 day PHI, in
France at 0.4 kg ai/ha and a 21 day PHI and in Slovenia at 0.4 kg ai/ha with a 14 day PHI. Twenty
two trials were conducted in lettuce in Europe at 0.5 kg ai/ha, matching GAP rate in northern and
southern Europe.

Six trials were conducted in northern Europe according to Austrian GAP, giving residues of
0.18, 0.28, 0.48, 0.65, 0.69 and 0.71 mg/kg.

Six trials were conducted in northern Europe according to French GAP, giving residues of
0.11,0.12,0.21, 0.28 and 0.34 (2) mg/kg.

In ten trials conducted in southern Europe according to Slovenian GAP, residues were: 0.09,
0.11, 0.24, 0.31 (2), 0.36, 0.38, 0.41 (2) and 1.0 mg/kg

Based on the residue trial population in southern Europe, the Meeting estimated a maximum
residue level of 1.5 mg/kg, a HR of 1 mg/kg and a STMR of 0.335 mg/kg for cycloxydim in lettuce,
head and lettuce, leaf.

The Meeting withdrew its previous recommendation of 0.2 mg/kg for cycloxydim in lettuce,
head and lettuce, leaf.
Spinach

Cycloxydim is registered in spinach at 1 X 0.4 kg ai/ha in Slovenia and in France, with PHIs of 28
days and 42 days, respectively. Eight trials were conducted in Europe at 0.5 kg ai/ha.

In four trials conducted in north of Europe according to French GAP, residues were: < 0.09
(3) and 0.10 mg/kg

In four trials conducted in south of Europe according to Slovenian GAP, residues were:
<0.09, 0.19, 0.20 and 2.4 mg/kg.

The Meeting agreed that there were insufficient trials according to GAP to estimate a
maximum residue level of cycloxydim in spinach.
Green beans with pods

Cycloxydim is registered in green beans at 1 x 0.6 kg ai/ha in Belgium with a 28 day PHI. In Spain,
the rate is 0.4 kg ai/ha with no PHI specified.

In ten trials conducted in northern Europe according to Belgian GAP, residues were: < 0.09,
0.21, 0.22, 0.26, 0.30, 0.40, 0.64, 0.73, 1.2 and 1.3 mg/kg

In eleven trials conducted in southern Europe according to Spanish GAP, residues were:
<0.05,0.20 (2), 0.24, 0.29, 0.35, 0.41, 0.52, 0.56, 4.4 and 11 mg/kg.
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Based on the residue trial population from southern Europe (statistically higher), the Meeting
estimated a maximum residue level of 15 mg/kg, a HR of 11 mg/kg and a STMR of 0.35 mg/kg for
cycloxydim in beans except broad bean & soya bean (green pods & immature seeds).

The Meeting withdrew its previous recommendation of 1 mg/kg for cycloxydim in common
bean (pods and/or immature seeds).
Peas, Shelled (succulent seeds)

Cycloxydim is registered in green peas at 1 x 0.5 kg ai/ha in Germany with a 35 day PHI. In Spain,
the rate is up to 0.4 kg ai/ha and no PHI is specified.

In seven trials conducted in northern Europe according to German GAP, residues in peas
(seeds) were: 0.80, 1.2, 1.8, 2.5, 3.2, 4.4 and 4.7 mg/kg.

In eight trials conducted in south of Europe according to Spanish GAP rate (PHI from 28 to
49 days) were: 0.45, 0.84, 2.1, 2.3, 3.1, 5.3, 5.9 and 8.5 mg/kg.

Based on the residue trials in southern Europe, the Meeting estimated a maximum residue
level of 15 mg/kg, and a STMR of 2.7 mg/kg for cycloxydim in peas, shelled (succulent seeds). The
Meeting withdrew its previous recommendation of 2 mg/kg for cycloxydim in peas, shelled (succulent
seeds) and of 1 mg/kg in peas (pods and succulent = immature seeds).

Dry beans

Cycloxydim is registered in dry beans at 1 x 0.45 kg ai/ha in France, with no PHI specified. Twenty
one trials were conducted in Europe matching this GAP.

In eight trials conducted in northern Europe, residues were: 0.51, 1.5, 2.8, 4.4 (2), 7.9, 9.8 and
15 mg/kg.

In thirteen trials conducted in southern Europe, residues were: 0.20, 0.31, 0.57, 0.70, 1.1, 2.0,
2.4,3.0,3.5,3.6,4.0,4.5 and 6.1 mg/kg

Based on the trials conducted in northern Europe the Meeting estimated a maximum residue
level of 30 mg/kg, and a STMR of 4.4 mg/kg for cycloxydim in beans, dry.

The Meeting withdrew its previous recommendation of 2 mg/kg for cycloxydim in beans
(dry).
Dry peas

Cycloxydim is registered in peas at 1 x 0.60 kg ai/ha in Sweden with no PHI specified. In Italy, the
rate is the same with a 60 day PHIL.

In four trials conducted in the Netherlands and the UK matching the GAP rate in Sweden,
residues at 55 days PHI were: 1.2, 3.4, 5.9 and 12 mg/kg.

In ten trials conducted in south of Europe according to Italian GAP, residues were: 0.30, 0.69,
0.84,1.6 (2),3.2(2), 3.6, 5.5 and 5.9 mg/kg.

The Meeting estimated a maximum residue level of 30 mg/kg, and a STMR of 5.6 mg/kg for
cycloxydim in peas, dry.
Soya beans

Cycloxydim is registered in soya beans at 1 x 0.40 kg ai/ha in France with a 56 day PHI. In Spain, the
rate is the same, with no PHI specified,

In thirteen trials conducted in Europe at 0.5 kg ai/ha and PHI of 49-63, matching GAP in
France and Spain, residues were: 0.23, 0.83, 1.2, 2.8, 3.4, 9.2, 13, 14, 26, 30 (2), 33 and 40 mg/kg.

The Meeting estimated a maximum residue level of 80 mg/kg, and a STMR of 13 mg/kg for
cycloxydim in soya bean, dry.
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The Meeting withdrew its previous recommendation of 2 mg/kg for cycloxydim in soya
beans.
Carrots

Cycloxydim is registered in carrots in Belgium at a single application up to 0.60 kg ai/ha and in
Portugal at 0.40 kg ai/ha, with a PHI of 28 days. Eleven trials were conducted in Europe at
0.50 kg ai/ha, matching both the GAP rates of Belgium and Portugal.

Residues, at the 28 day PHI, from northern European trials according to Belgian GAP were:
0.32,0.42, 0.44 and 0.64 mg/kg.

Trials from southern Europe, according to Portuguese GAP at the 28 day PHI, gave residues
of: 0.18, 0.29, 0.33, 0.44, 0.47, 1.1 and 3.0 mg/kg.

Based on the residue trials from southern Europe, the Meeting estimated a maximum residue
level of 5 mg/kg, a HR of 3 mg/kg and a STMR of 0.44 mg/kg for cycloxydim in carrots.

The Meeting withdrew its previous recommendation of 0.5 mg/kg for cycloxydim in carrots.

Celeriac
Cycloxydim is registered in celeriac in France at 1x 0.60 kg ai/ha and a 48 day PHI.

In eight trials conducted in Europe according to this GAP, residues were: 0.10, 0.12, 0.13 (3),
0.14, 0.19 and 0.64 mg/kg.

The Meeting estimated a maximum residue level of 1 mg/kg, a HR of 0.64 mg/kg and a
STMR of 0.13 mg/kg for cycloxydim in celeriac.

Potatoes

Cycloxydim is registered in potatoes at 1 x 0.60 kg ai/ha in Belgium and the Netherlands with a 56
day PHI. In Italy, the rate is the same with a 100 day PHI. In ten trials conducted in northern Europe
according to Belgian GAP, residues were: 0.31, 0.41, 0.55, 0.65, 0.72, 0.75, 0.79, 1.0, 1.2 and
1.6 mg/kg.

Seven trials conducted in southern Europe, according to Italian GAP, residues were: < 0.09
(2),0.10, 0.21, 0.27, 0.44 and 0.46 mg/kg.

Based on the residue trials in north of Europe, the Meeting estimated a maximum residue
level of 3 mg/kg, a HR of 1.6 mg/kg and a STMR of 0.735 mg/kg for cycloxydim in potatoes.

The Meeting withdrew its previous recommendation of 2 mg/kg for cycloxydim in potatoes.

Turnips

From six trials on turnips conducted in Norway at a rate of 0.6 kg ai/ha residues in turnip roots 77 to
103 days post application were: < 0.09 to 0.13 mg/kg. The GAP rate in Europe is up to 0.4 kg ai/ha.

As no trials were conducted according to GAP, the Meeting did not estimate a maximum
residue level for cycloxydim in turnips.

Sugar beet

Cycloxydim is registered in sugar beet at 1 x 0.50 and 0.60 kg ai/ha in Germany and the Netherlands,
respectively, no PHI specified. In Italy, the rate is 0.60 kg ai/ha and 100 days PHI. GAP for swede in
THE UK is 0.45 kg ai/ha with 56 days PHI and for beetroot in Switzerland is 0.60 kg ai/ha with 56
days PHI.

In ten trials conducted in north of Europe according to German GAP, residues were < 0.09 (9)
and 0.10 mg/kg.
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In eight trials conducted in south of Europe according to Italian GAP, residues were < 0.09
(8) mg/kg.

Based on the residue trials in north of Europe, the Meeting estimated a maximum residue
level of 0.2 mg/kg, a HR of 0.1 mg/kg and a STMR of 0.09 mg/kg for cycloxydim in sugar beet.

The Meeting agreed to extrapolate these estimations to beetroot and swede.

The Meeting confirms its previous recommendation of 0.2 mg/kg for cycloxydim in sugar
beet.
Maize

Cycloxydim is registered in Germany for use in maize at 1 x 0.40 kg ai’ha (no PHI specified) and
France (90 days PHI).

In six trials conducted in northern Europe, matching German GAP, residues were: < 0.09 (5)
and 0.12 mg/kg.

In eight trials conducted in southern Europe, according to French GAP, residues were: < 0.09
(8) mg/kg.

Based on trials conducted in northern Europe, the Meeting estimated a maximum residue
level of 0.2 mg/kg, and a STMR of 0.09 mg/kg for cycloxydim in maize grain.
Rice

Cycloxydim is registered in rice in Italy at 1 x 0.40 two days before sowing, with no PHI specified. In
11 trials conducted in the country according to GAP, residues found in grain, 133 to 162 days after
treatment, were: < 0.09 (11) mg/kg.

The Meeting estimated a maximum residue level of 0.09* mg/kg, and a STMR of 0.09 mg/kg
for cycloxydim in rice.
Rape seed

Cycloxydim is registered in rape seed at 1 x 0.60 kg ai/ha in Italy, with a PHI of 100 days. In
Germany the rate is 0.50 kg ai/ha with no PHI specified.

In nine trials conducted in northern Europe, according to German GAP, residues at PHIs from
85 to 100 days PHI were: 0.77, 1.0, 1.5, 1.6, 1.8, 1.9, 2.2, 2.5 and 5.3 mg/kg

In six trials conducted in southern Europe, according to Italian GAP residues were: 0.54, 1.6,
1.8, 2.8, 3.1 and 4.0 mg/kg

The fifteen trials conducted according to the same GAP in the south and north of Europe
belonged to the same residue population and were combined: 0.54, 0.77, 1.0, 1.5, 1.6 (2), 1.8, 1.9, 2.2,
2.5,2.8(2), 3.1, 4.0 and 5.3 mg/kg.

The Meeting estimated a maximum residue level of 7 mg/kg, and a STMR of 1.9 mg/kg for
cycloxydim in rape seed.

The GAP for linseed in Sweden is 0.6 kg ai/ha with no PHI specified. The Meeting agreed to
extrapolate the rape seed estimates to linseed.

The Meeting withdrew its previous recommendation of 2 mg/kg for cycloxydim in rape seed.

Sunflower

Cycloxydim is registered in sunflower at 1 x 0.60 kg ai/ha in Italy, with a PHI of 80 days. In Germany
the rate is 0.50 kg ai/ha with a 100 day PHL

In four trials conducted in northern Europe according to German GAP, residues were: < 0.09,
0.37, 0.38 and 2.8 mg/kg.
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In 15 trials conducted in southern Europe, according to Italian GAP, residues were: < 0.09
(4), 0.09, 0.12, 0.14, 0.25, 0.28, 0.37, 0.38, 0.39, 0.50, 0.94 and 1.8 mg/kg.

Based on the data coming from northern Europe, and with the support of the other trials
conducted in Europe, the Meeting estimated a maximum residue level of 6 mg/kg, and a STMR of
0.375 mg/kg for cycloxydim in sunflower seed.

Feed commodities

Maximum residue levels will not be estimated for forage commodities as it is understood that the
international trade of such commodities is unlikely. Highest residue and/or STMR will be estimated
for commodities listed in the OECD feeding table for animal dietary burden calculation purposes.

Bean vines

Residues of cycloxydim in bean vine (whole plant or rest of the plant) from trials conducted in
northern Europe, according to GAP (0.4-0.45 kg ai/ha, no PHI specified), were (n=7): 0.3, 0.84, 0.9,
0.99, 1.2, 1.4 and 1.5 mg/kg.

Residues of cycloxydim in bean vine from trials conducted in southern Europe, according to
GAP, were (n=9): 0.34, 0.43, 0.67, 0.71, 0.77, 1.2 (2), 1.3 and 2.0 mg/kg.

Based on the southern European trials, which gave the highest residues, the Meeting
estimated a highest residue of 2 mg/kg and a STMR of 0.77 mg/kg for cycloxydim in bean vines.
Pea vines

Residues of cycloxydim in pea vine (whole plant or without the seed, or rest of the plant) from trials
conducted in northern Europe, according to GAP (0.6 kg ai/ha, no PHI specified) were (n=8): 0.8,
0.93,2.4,2.5,2.6, 3.5, 3.6 and 3.9 mg/kg.

Residues of cycloxydim in pea vine from trials conducted in southern Europe, according to
GAP (0.6 kg ai/ha, 60 day PHI or 0.4 kg ai/ha no PHI specified), were (n=17): 0.14, 0.16, 0.21, 0.24,
0.27,0.45,1.1,1.8(2),2.1,2.2,2.3,5.5,5.9, 6.1, 8.4 and 9.0 mg/kg.

Based on the southern European trials, which gave the highest residues, the Meeting
estimated a highest residue of 9 mg/kg and a STMR of 1.48 mg/kg for cycloxydim in pea vines.

The Meeting also recommends a maximum residue level of 60 mg/kg for pea vines (dry)
(25% DM).
Sugar beet leaves or tops

In ten trials conducted in northern Europe, according to GAP (0.5 kg ai/ha, no PHI specified),
residues in the leaves (tops) were: < 0.09 (6), 0.09, 0.16, 0.33 and 0.50 mg/kg.

In six trials conducted in southern Europe according to GAP (0.6 kg ai/ha, 100 day PHI),
residues were: < 0.09 (6) mg/kg.

Based on the northern European trials, the Meeting estimated a highest residue of 0.50 mg/kg
and a STMR of 0.09 mg/kg for cycloxydim in sugar beet leaves or tops.
Maize fodder

In ten trials conducted with cycloxydim in northern Europe according to GAP (0.4 kg ai/ha, no PHI
specified), residues in fodder were: < 0.09 (7), 0.11, 0.3 and 0.41 mg/kg.

In four trials conducted in south of Europe according to GAP (0.4 kg a.i./ha, 90 days PHI),
residues were 0.10, 0.11, 0.29 and 1.1 mg/kg

Based on the trials conducted in southern Europe and with the support of the trials conducted
in northern Europe the Meeting estimated a highest residue of 1.1 mg/kg and a STMR of 0.247 mg/kg
for cycloxydim in maize fodder.
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The Meeting also estimated a maximum residue level of 2 mg/kg in maize fodder, dry (85%
DM).

Rice straw and fodder

In eight trials conducted with cycloxydim in Italy, according to GAP, residues in rice straw were:
<0.09 (8) mg/kg.

The Meeting estimated a maximum residue level of 0.09* mg/kg, a HR of 0.09 mg/kg and a
STMR of 0.09 mg/kg for cycloxydim rice straw (DM=90%).

Rape forage

In three trials conducted in Norway according to GAP, residues in rape seed forage were 0.24, 0.25
and 0.26 mg/kg.

The Meeting agreed that three trials according to GAP was sufficient to estimate a highest
residue for cycloxydim in rape forage.

Fate of residues in processing

The ["*C]-cycloxydim was dissolved in aqueous buffer solution at pH 4 and heated for 20 minutes at
90 °C to simulate pasteurization, at pH 5 and refluxed at 100 °C for 60 minutes to simulate baking,
brewing and boiling, and at pH 6 at about 120 °C in an autoclave for 20 minutes to simulate
pasteurization. Cycloxydim degraded mainly to cycloxydim-T2S, which accounted for 93.5, 86.8 and
75% of the total applied radioactivity (TAR), respectively. T2SO accounted for up to 11% TAR (at
pH 6).

A variety of processing studies were conducted with crops treated with cycloxydim.
Processing factors (PF) in commodities with relevance for dietary exposure assessment and for animal
dietary burden calculation are shown in the Table below. The estimated PFs were multiplied by the
estimated HR and STMR of the raw commodity to estimate the HR-P and STMR-P for the processed
commodity.

Processing factor (PF) and estimations for processed commodities

Commodity Ilf'lis(tn‘;i“mate STMR-P, mg/kg E,Rn'lg e
Strawberry, STMR= 0.53 mg/kg, HR=1.4 mg/kg

Strawberry jam 0.554) 0.291

Strawberry canned 0.90 (4) 0.447 1.26
Onion, STMR=0.285 mg/kg, HR= 1.3 mg/kg

Onion, peeled [1.1(2) 0.31 1.43
Cabbage, STMR=1.95 mg/k, HR= 9.0 mg/kg

Cabbage, cooked 0.56 (4) 1.09 5.04
Pasteurized sauerkraut 0.78 (4) 1.17

Tomato, STMR=0.445mg/kg , HR= 0.89 mg/kg

Tomato, canned 0.57 (4) 0.254 0.51
Tomato juice 1.1 (4) 0.49

Ketchup 1.8 (4) 0.801

Tomato pure, pasteurized 3.7(4) 1.65

Pea, STMR=5.6 mg/kg

Pea, cooked 0.7 (4) 3.92

Pea, canned 0.2 (4) 1.12

Carrot, STMR= 0.44 mg/k, HR= 3.0 mg/kg

Carrot, cooked 0.77 (4) 0.339 2.31
Carrot, juice 0.50 (4) 0.22

Carrot, canned 0.36 (4) 0.158 1.08
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Commodity II?;s(tne;itlmate STMR-P, mg/kg I}’I,Rrr_lg e
Potato, STMR= 0.735 mg/kg, HR= 1.6 mg/kg

Potato, peeled 1.3 (4) 0.960 2.08
Potato, boiled 1.5 (4) 1.10 2.4
Potato, steamed 1(4) 0.735 1.6
French fries 1.3 (4) 0.956 2.08
Rape seed, STMR= 1.9 mg/kg

Rape oil, refined <0.05 (4) 0.095

Rape oil meal 1.5 (6) 2.85

Sunflower, STMR=0.05 mg/kg

Sunflower oil [0.1(2) 0.00

* number of processing studies
Residues in animal commodities

Farm animal dietary burden

The Meeting estimated the dietary burden of cycloxydim in farm animals on the basis of the diets
listed in Annex 6 of the 2006 JMPR Report (OECD Feedstuffs Derived from Field Crops), the STMR,
STMR-Ps or highest residue levels estimated at the present Meeting (see Table below). Dietary
burden calculations are provided in Annex 6.

Livestock dietary burden for cycloxydim, ppm of dry matter diet

US-Canada EU Australia Japan

Max Mean | Max Mean Max Mean Max Mean
Beef cattle 3.54 2.09 22.4 7.26 26.8" 85°¢ 2.28 2.28
Dairy cattle 8.1 296 |226° |7.55° 20.4 7.0 1.55 1.55
Poultry - broiler | 3.47 3.47 6.06 3.92 5.1 5.1 0.07 0.07
Poultry - layer 3.47 3.47 10.89° | 4.32 5.1° 5.1 0.08 0.08

*Highest maximum beef or dairy cattle dietary burden suitable for maximum residue level estimated for mammalian tissues
®Highest maximum dairy cattle dietary burden suitable for maximum residue level estimated for mammalian milk
°Highest mean beef or dairy cattle dietary burden suitable for STMR estimated for mammalian tissues.

¢ Highest mean dairy cattle dietary burden suitable for STMR estimated for milk.

¢ Highest maximum poultry dietary burden suitable for maximum residue level estimated for poultry tissues and eggs.
"Highest mean poultry dietary burden suitable for STMR estimated for poultry tissues and eggs.

Animal feeding studies

Cattle

A mixture of cycloxydim and cycloxydim-5-OH-TSO (2:1) was administered orally to cattle for 28
days at 5.1, 15.2 and 50.2 ppm feed levels. Residues (sum of non-hydroxylated and hydroxylated
metabolites; expressed as parent equivalents) in milk was only detected at the highest dose, with a
mean of 0.044 mg/kg. Mean residues in skim milk and cream (from day 21) were similar (0.044 and
0.033 mg/kg, respectively).

In muscle, residues were not detected at the lowest dose. Mean and highest residues were
15.2 ppm of 0.023 and 0.026 mg/kg, respectively. Mean and highest residues at 50.2 ppm were 0.073
and 0.088 mg/kg, respectively

In liver, mean residues were 0.043, 0.128 and 0.336 mg/kg were at feeding levels of 5.1,
15.2 and 50.2 ppm, respectively, with the highest residues of 0.045, 0.151 and 0.381 mg/kg,
respectively. Residue 2 days after the dose withdrawal was 0.079 mg/kg.
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In kidney, mean residues were 0.068, 0.202 and 0.593 mg/kg at feeding levels of 5.1, 15.2
and 50.2 ppm, respectively, with the highest residues of 0.073, 0.239 and 0.727 mg/kg, respectively.
The residue 2 days after dose withdrawal was 0.057 mg/kg.

In fat, mean residues were < 0.019, 0.025 and 0.119 mg/kg at feeding levels of 5.1, 15.2 and
50.2 ppm, respectively, with the highest residues of <0.019, 0.030 and 0.138 mg/kg, respectively.
The residue 2 days after dose withdrawal was 0.020 mg/kg.

In another study conducted at the same dose levels, residues in milk (total, skin and cream),
muscle and fat were only detected at the highest dose: mean of 0.020 mg/kg in milk and skim milk
and 0.016 mg/kg in cream; mean and highest in muscle of 0.06 and 0.07 mg/kg, respectively and in
fat of 0.10 and 0.12 mg/kg.

In liver, mean residues were 0.03, 0.12 and 0.29 mg/kg at 5, 15 and 50 mg/kg dose levels,
respectively, with the highest residues of 0.04, 0.15 and 0.31 kg/kg, respectively. The residue 2 days
after dose withdrawal was 0.06 mg/kg.

In kidney, mean residues were 0.05, 0.14 and 0.44 mg/kg at 5, 15 and 50 mg/kg dose levels,
respectively, with the highest residues of 0.06, 0.18 and 0.51 kg/kg, respectively. The residue 2 days
after dose withdrawal was 0.05 mg/kg.

Poultry

A mixture of cycloxydim and cycloxydim-OH-TSO (1:1) was administered orally to groups of hens
for 28 days at doses of 2.29, 6.71 and 23.2 ppm in the feed. Mean and highest residues in eggs
detected at 6.71 ppm dose were 0.022 and 0.058 mg/kg, respectively (n=9). At the highest dose, mean
and highest values were 0.065 and 0.102 mg/kg, respectively (n=9). Residues were < 0.02 mg/kg
during the depuration phase (between 29 and 33 days). Residues were not detected above the LOQ in
muscle and fat in any dose group. In liver, residues were detected only at the highest dose group
(mean of 0.022 mg/kg and highest of 0.03 mg/kg).

In another study, cycloxydim and cycloxydim-OH-TSO (1:1) was administered to laying hens
at a target dose level of 2.5, 7.5 and 25 ppm. Residues were not detected in muscle, liver and fat at
any dose level. In eggs, residues were detected at the 7.5 ppm (mean of <0.03 mg/kg, highest of
0.041 mg/kg) and at the 25 mg/kg dose (mean of 0.046 mg/kg, highest of 0.069 mg/kg). Residues
during the depuration phase (3—7 days) were < 0.03 mg/kg.

Animal commodity maximum residue levels

The residues expected in animal commodities based on the calculated animal burden and the feeding
studies are shown in Table 3. The levels which the estimations were based are in bold.

Residues in kidney and liver at the expected dietary burden are outlined below.

Feed level, ppm, for Residue, mg/kg
Milk Tissues and | Milk Muscle | Liver | Kidney | Fat Eggs
residues | eggs
residues
Highest residue level, cattle
Feeding 50 15 0.032 0.026 0.151 | 0.239 | 0.030
study 50 0.088 0.381 | 0.727 | 0.138
Burden and 22.6 26.8 0.014 0.047 0.228 | 0.40 0.066
residue
STMR, cattle
Feeding 50 5 0.032 <0.019 | 0.036 | 0.059 | <0.019
study 15 0.026 0.124 | 0.171 0.027
Burden and 7.55 8.5 0.0054 0.021 0.067 | 0.0984 | 0.022
residue
Highest residue level, hens
Feeding 6.7/1.5 0.058/0.041
study 23.2 <0.02 0.03 <0.02/<0.03
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Feed level, ppm, for Residue, mg/kg

Milk Tissues and | Milk Muscle | Liver | Kidney | Fat Eggs

residues | eggs

residues

Burden and 10.8 <0.03 0.014 <0.03 0.092/0.023
residue
STMR, hens
Feeding 6.7/1.5 0.022/0.03
study 23.5 <0.02 0.022 <0.03
Burden and 5.1 0 0.0054 0 0.02/0.017
residue

Based on the results obtained for cattle, the Meeting estimated for cycloxydim a maximum
residue level of 0.02 mg/kg and a STMR of 0.005 mg/kg in milks; a maximum residue level of
0.06 mg/kg, a HR of 0.047 mg/kg and a STMR of 0.021 mg/kg in meat (from mammalian other than
marine mammals); a maximum residue of 0.1 mg/kg, a HR of 0.066 mg/kg and a STMR of
0.021 mg/kg for mammalian fats (except milk fats); and a maximum residue level of 0.5 mg/kg, a HR
0f 0.403 mg/kg and a STMR of 0.098 mg/kg in edible offal (mammalian).

Based on the results obtained for hens, the Meeting estimated for cycloxydim a maximum
residue level of 0.15 mg/kg, a HR of 0.092 mg/kg, and a STMR of 0.018 mg/kg in eggs; a maximum
residue level of 0.03* mg/kg, a HR of 0.03 mg/kg and a STMR of 0 mg/kg in poultry meat and
poultry fats; and a maximum residue level of 0.02 mg/kg, a HR of 0.014 mg/kg and a STMR of
0.005 mg/kg for cycloxydim in poultry edible offal

DIETARY RISK ASSESSMENT

Long-term intake

The ADI for cycloxydim is 0-0.07 mg/kg bw. The International Estimated Daily Intakes (IEDI) for
cycloxydim was estimated for the 13 GEMS/Food cluster diets using the STMR or STMR-P values
estimated by the current JMPR. The results are shown in Annex 3. The IEDI ranged from 7-50% of
the maximum ADI. The Meeting concluded that the long-term intake of residues of cycloxydim from
uses that have been considered by the JMPR is unlikely to present a public health concern.

Short-term intake

An AR{D for cycloxydim for women of childbearing age is 2 mg/kg bw; ARfD was unnecessary for
the general population. The International Estimated Short-Term Intake (IESTI) for cycloxydim was
calculated for the plant commodities for which STMRs, HRs and maximum residue levels were
estimated by the current Meeting and for which consumption data were available. The results are
shown in Annex 4. The IESTI represented a maximum of 10% of the ARfD for peppers, chili dried.
The Meeting concluded that the short-term intake of cycloxydim residues from uses considered by the
current Meeting was unlikely to present a public health concern.
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5.9 CYFLUTHRIN/BETA-CYFLUTHRIN (157)

RESIDUE AND ANALYTICAL ASPECTS

Cyfluthrin and beta-cyfluthrin were evaluated for toxicology (JMPR 2006) and residues (JMPR 2007)
under the periodic review programme, and maximum residue levels for cyfluthrin, arising from the
use of either cyfluthrin or beta-cyfluthrin on a number of commodities, were recommended.

The definition of the residue (for compliance with MRL and for estimation of dietary intake)
for plant and animal commodities is: cyfluthrin (sum of isomers). The residue is fat-soluble.

The 2007 JMPR estimated short-term intakes for children that exceeded the ARfD for
cyfluthrin and beta-cyfluthrin of 0.04 mg/kg bw for broccoli and head cabbage and noted that there
was insufficient data to support an estimation of lower maximum residue levels based on alternative
GAPs for these commodities.

At the Forty-first Session of the CCPR in 2009, the Committee agreed that if no data were
available to support lower maximum residue level estimates for broccoli and head cabbage (based on
alternative GAP), the draft MRLs would be considered for withdrawal at the 2010 session
(ALINORM 09/32/24, para 106—107). While additional information on head cabbage was provided to
the 2011 JMPR, this information was deemed insufficient to support an Alternative GAP evaluation
and the Forty-second Session of the CCPR agreed to retain the draft MRL of 4 mg/kg on Cabbages,
Head awaiting the evaluation of additional data by JMPR in 2012.

The Meeting received additional supervised trials data from Indonesia for beta-cyfluthrin on
head cabbages and also received information from the manufacturer to support a new GAP in the
USA for beta-cyfluthrin on soya beans.

Methods of residue analysis

Analytical methods for residues of cyfluthrin and beta-cyfluthrin in plant and animal matrices,
including the methods used in the new soya bean studies, have been evaluated by the 2007 JMPR and
generally involve extraction by homogenization with an organic solvent mixture (with varying
proportions of polar and non-polar solvents) and liquid—liquid partition and column clean-up before
GC-ECD or GC-MSD analysis. Validated LOQs ranged from 0.01 to 0.05 mg/kg. Validation data
were provided for soya bean and its processed commodities, including procedural recoveries carried
out during the residue trials and during the processing study.

The analytical method used in the supervised trials from Indonesia was based a multi-residue
method with the modified clean-up method for chlorophyll and sulfuric compound co-extractants. The
validation and procedural recovery rates support an LOQ of 0.01 mg/kg.

Results of supervised residue trials on crops

Cabbage, Head—beta-cyfluthrin

Based on US GAP and residue data for cyfluthrin, the 2007 JMPR estimated a maximum residue level
of 4 mg/kg, an STMR of 0.25 mg/kg and an HR of 2.1 mg/kg for cyfluthrin in cabbage (head) but
estimated that the short-term intake for children was 240% of the AR{D (0.04 mg/kg bw).

Critical GAP in Indonesia is 15 g ai/ha with a PHI of 7 days. In three trials with beta-
cyfluthrin evaluated by the 2007 JMPR and in four more recent trials, all matching the GAP in
Indonesia, residues were: < 0.01, <0.01, < 0.01, 0.01, 0.01, 0.02 and 0.05 mg/kg (n=7).

The Meeting estimated a maximum residue level of 0.08 mg/kg, an STMR of 0.01 mg/kg and
an HR of 0.05 mg/kg for cyfluthrin on head cabbage to support the Alternative GAP in Indonesia and
agreed to withdraw the previous maximum residue level recommendation of 4 mg/kg.
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Soya bean—beta-cyfluthrin

Revised GAP in USA for beta-cyfluthrin on soya bean is a maximum of four applications/season of
up to 25 g ai‘ha, PHI 21 days.

In trials from USA, matching this GAP, residues in soya bean seed were: < 0.01 (12), 0.01
(3), 0.02, 0.02, 0.02 and 0.02 mg/kg (n=19)

The Meeting estimated a maximum residue level of 0.03 mg/kg and an STMR of 0.01 mg/kg
for cyfluthrin on soya bean (dry).
Animal feeds

Soya bean forage—beta-cyfluthrin

Revised GAP in USA for beta-cyfluthrin on soya bean is a maximum of four applications/season of
up to 25 g ai/ha with a 15-day livestock withholding period for hay and forage.

In trials from USA, matching this GAP, residues in soya bean forage (fresh weight) were: 0.1,
0.13, 0.25, 0.29, 0.29, 0.32, 0.33, 0.34, 0.34, 0.38, 0.42, 0.42, 0.43, 0.47, 0.5, 0.66, 0.7, 0.8, 0.8 and
1.0 mg/kg (n=20).

The Meeting estimated a median residue of 0.4 mg/kg and a highest residue of 1.0 mg/kg for
cyfluthrin on soya bean forage (fresh weight).

Soya bean hay—beta-cyfluthrin

Revised GAP in USA for beta-cyfluthrin on soya bean is a maximum of four applications/season of
up to 25°g®ai/ha, PHI 21 days and with a 15-day livestock withholding period for hay and forage.

In trials from USA, matching this GAP, residues in soya bean hay (fresh weight) were: 0.3,
0.49, 0.73, 0.74, 0.83, 0.88, 0.95, 1.1, 1.1, 1.1, 1.2, 1.2, 1.2, 1.2, 1.4, 1.5, 1.5, 1.5, 1.7 and 2.2 mg/kg
(n=20).

The Meeting estimated a maximum residue level of 4 mg/kg for soya bean hay (after
correcting for 85% dry matter) and estimated a median residue of 1.15 mg/kg (fresh weight) and a
highest residue of 2.2 mg/kg (fresh weight).

Fate of residues during processing

The 2007 JMPR reviewed the results of processing studies and estimated processing factors and
STMR-Ps for cyfluthrin in a range of commodities and a new beta-cyfluthrin processing study on
soya beans was provided to the Meeting. The only processed commodity of relevance to the
commodities considered at the Meeting is soya bean aspirated grain fraction. The Meeting estimated a
processing factor of 2218 for cyfluthrin in soya bean aspirated grain fraction and based on the STMR
of 0.01 mg/kg established for soya bean (dry) the Meeting estimated an STMR-P of 22 mg/kg.

Residues in animal commodities

Livestock dietary burdens

The Meeting estimated the dietary burden of cyfluthrin in farm animals on the basis of the diets listed
in Annex 6 of the 2009 JMPR Report (OECD Feedstuffs Derived from Field Crops) and using
information on cyfluthrin residues in animal feedstuffs reported by the 2007 JMPR.

Dietary burden calculations for beef and dairy cattle, calculated using the animal diets from
US-Canada, EU and Australia in the OECD Table (Annex 6 of the 2006 JMPR Report) are
summarized below.
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Animal dietary burden, cyfluthrin, ppm of dry matter diet

US-Canada EU Australia Japan

Max Mean Max Mean Max Mean Max Mean
Beef cattle 1.35 1.35 0.16 0.11 2.43° 1.22° 0.002 0.002
Dairy cattle 0.69 0.39 0.21 0.16 1.55° 0.88¢ 0.001 0.001
Poultry — broiler 0.011 0.011 0.017° 0.017" 0.005 0.005 - -
Poultry — layer 0.011 0.011 0.39 0.22¢8 0.005 0.005 - -

*Highest maximum beef or dairy cattle dietary burden suitable for MRL estimates for mammalian tissues
® Highest maximum dairy cattle dietary burden suitable for MRL estimates for mammalian milk
“Highest mean beef or dairy cattle dietary burden suitable for STMR estimates for mammalian tissues.

¢ Highest mean dairy cattle dietary burden suitable for STMR estimates for milk.

¢ Highest maximum poultry dietary burden suitable for MRL estimates for poultry tissues.

"Highest mean poultry dietary burden suitable for STMR estimates for poultry tissues.

¢ Highest maximum poultry dietary burden suitable for MRL estimates for poultry eggs.

"Highest mean poultry dietary burden suitable for STMR estimates for poultry eggs.

Livestock feeding studies

The 2007 JMPR reviewed feeding studies with cyfluthrin on lactating dairy cows and laying hens and
the conclusions from these residue transfer studies were used to estimate residue levels of fluopyram
and its metabolites in milk, eggs and livestock tissues, based on the above dietary burdens. The
maximum and mean residues identified by the 2007 JMPR in milk, fat and muscle following 28 daily
doses of cyfluthrin corresponding to 