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The Organisation for Economic Co-operation and Development (OECD) is an intergovernmental 
organisation in which representatives of 34 industrialised countries in North and South America, Europe 
and the Asia and Pacific region, as well as the European Commission, meet to co-ordinate and harmonise 
policies, discuss issues of mutual concern, and work together to respond to international problems. Most of 
the OECD’s work is carried out by more than 200 specialised committees and working groups composed 
of member country delegates. Observers from several countries with special status at the OECD, and from 
interested international organisations, attend many of the OECD’s workshops and other meetings. 
Committees and working groups are served by the OECD Secretariat, located in Paris, France, which is 
organised into directorates and divisions. 

The Environment, Health and Safety Division publishes free-of-charge documents in eleven different 
series: Testing and Assessment; Good Laboratory Practice and Compliance Monitoring; Pesticides; 
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This publication was developed in the IOMC context. The contents do not necessarily reflect the 
views or stated policies of individual IOMC Participating Organizations 

The Inter-Organisation Programme for the Sound Management of Chemicals (IOMC) was 
established in 1995 following recommendations made by the 1992 UN Conference on Environment 
and Development to strengthen co-operation and increase international co-ordination in the field of 
chemical safety. The Participating Organisations are FAO, ILO, UNDP, UNEP, UNIDO, UNITAR, 
WHO, World Bank and OECD. The purpose of the IOMC is to promote co-ordination of the policies 
and activities pursued by the Participating Organisations, jointly or separately, to achieve the sound 
management of chemicals in relation to human health and the environment. 
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FOREWORD 

 

This report presents the outcomes of an OECD Biopesticide Seminar on issues related to the 
characterisation and analyses of botanicals for the use in plant protection products, which took place on 30 
March 2011 at OECD, in Paris, France. This Seminar was held back-to-back with the annual meeting of 
the BioPesticides Steering Group (BPSG), a sub-group of the OECD Working Group on Pesticides (WGP). 
The Seminar was the third one of a series of BPSG seminars that focus on Biopesticide-related issues of 
interest to OECD member countries’ governments. 

 
The Seminar was chaired by Jeroen Meeussen (European Commission), Chairman of the BPSG. 

Thirty eight experts from 11 OECD countries, the European Commission, the European Food Safety 
Authority (EFSA), IBMA (International Biocontrol Manufacturers Association) and research institutes 
participated in the Seminar. The list of participants is in Annex 2. 

 
Botanicals are also known as plant extracts and they are used as e.g. insecticide, fungicide, repellent, 

plant strengthener. They cover a wide variety of very different types of substances, with very different 
properties and biological activity. 

 
The objectives of the Seminar were to: 

(i) identify key issues and challenges in the area of 'botanicals'; 

(ii) provide updates of national and international activities and initiatives in the area of 
'botanicals'; 

(iii) exchange information on OECD countries’ current activities in the area of 'botanicals'; 

(iv) exchange information and needs between scientists and stakeholders; 

(v) suggest and discuss options of further steps for OECD countries and key stakeholders in 
OECD and non-OECD countries to address the identified issues; and, 

(vi) recommend possible further steps for OECD. 

The Seminar was organised in a way that there was a short discussion after each (set of) 
presentation(s). The presentations addressed the experience and perspectives of research institutes, 
governments and other stakeholders (such as industry). The Seminar participants’ conclusions, 
observations and recommendations are included in the first part of this report. The Seminar programme is 
presented in Annex 1. The abstracts of presentations are compiled in Annex 3, while presentations are 
provided in Annex 4. 

The draft Seminar report was approved out-of-session by the Working Group on Pesticides by written 
procedure finishing on 27 August 2012. 

This document is being published under the responsibility of the Joint Meeting of the Chemicals 
Committee and the Working Party on Chemicals, Pesticides and Biotechnology, which has agreed that it be 
unclassified and made available to the public. 
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INTRODUCTION 

 
 This report presents the results and recommendations of an OECD Seminar on issues related to 
the characterisation and analyses of botanicals for the use in plant protection products. This one-day 
Seminar, held on 30 March 2011, was chaired by Jeroen Meeussen (European Commission), Chairman of 
the OECD BioPesticides Steering Group (BPSG), and took place at OECD, Paris, France. 
 
 This Seminar was the third in a series of Seminars on biopesticides organised by the OECD 
BioPesticides Steering Group (BPSG).  The BPSG is a sub-group of the OECD Working Group on 
Pesticides (WGP). 
 
 BPSG Seminars focus on key issues on biopesticides of interest to OECD governments. 
“Characterisation and Analyses of Botanicals for the use in Plant protection Products" was selected as the 
topic of this Seminar considering its significance for the registration of biopesticides and to take the first 
steps to resolve sciences issues associated with registering botanicals. Botanicals are also known as “plant 
extracts” and include a wide variety of substances with different properties and biological activity. The 
Seminar focused on issues like description of plant material; extraction methods; identification and 
analytical methods; methods of manufacture; quality control. On the longer term the aim is to develop a 
comprehensive guidance document on botanicals. 
 

PARTICIPANTS 

People attending the OECD Seminar included: 
 

• members of the OECD Working Group on Pesticides and BioPesticides Steering Group;  
• invited experts from key stakeholder groups such as industry (IBMA) and manufacturers of 

micro-organisms;  
• invited experts from research institutes (academia); and,  
• regulators and evaluators from governmental bodies.  

 
A participant list is provided in Annex 2. 
 
 

PURPOSE AND SCOPE OF THE SEMINAR 

The main objectives of the Seminar included: 
 
• to identify key issues and challenges in the area of 'botanicals'; 

• to provide updates of national and international activities and initiatives in the area of 'botanicals'; 

• to exchange information on OECD countries’ current activities in the area of 'botanicals'; 

• to exchange information and needs between scientists and stakeholders. 

• to suggest and discuss options of further steps for OECD countries and key stakeholders in OECD and 
non-OECD countries to address the identified issues; and, 

• to recommend possible further steps for OECD. 
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In particular the following issues were discussed during the Seminar: 
 
• For which substances should identification and analytical methods be required? E.g. for the active 

substance(s), and/or for those substances which are mainly responsible for the effects on the target 
pest and/or of those which are known to be of concern or potentially critical. 

• Which information should be included in the description of the method of manufacture (e.g. 
information on the plant material of origin, such as the plant parts used, the physiological ages, 
harvesting times, growing conditions (like nutrient, water or light availability), regions and 
variety/genotypes/chemotype (if known), the range of materials used, processing).  

• The EU Draft Working Document SANCO/10472/2003 covers only water and ethanol extracts, and a 
limited number of plant parts. The possibility to broaden its scope to cover other or even all extraction 
methods and all plants and plant parts should be discussed. As a result of the development of a 
broadened scope, a tiered system will be needed.  

• If a plant extract has been used in plant protection or for other purposes without evidence of adverse 
effects, its history of safe use should be adequately taken into account. This includes the use of 
information from the literature and from other public sources. 

 

STRUCTURE OF THE SEMINAR 

The Seminar programme is provided in Annex 1. Invited speakers included: 

• International experts in this field;  

• Government representatives;  

• Representatives from industry (IBMA); and  

• Representatives from research institutes.  
 

Due to the diversity of issues addressed by the speakers, short discussions were held after each (set of) 
presentation(s). 
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SUMMARY OF PRESENTATIONS AND DISCUSSIONS 

 
All abstracts and slides of presentations are presented in Annexes 3 and 4. 
 

Introduction to the Seminar by the Chair, Jeroen Meeussen, European Commission [PPT1] 

 
The Chair gave a presentation on the OECD, the work of OECD-BPSG and general introduction to 

the Seminar on 'botanicals'.  He explained that the Seminar would focus on issues related to identification, 
manufacturing process –including quality control- and analytical methods of botanicals.  However, it was 
not intended to discuss issues like mode of action and toxicology. 
 

Research Institutes Experience and Perspectives 

 
The potential of botanicals in plant protection, by Lucius Tamm (Research Institute of Organic Agriculture 
[FiBL], Frick; Switzerland) [PPT2a] 

 
Lucius Tamm gave an overview of reported uses of botanicals. He explained that extracts of plants 
have been used to protect plants from organisms for many centuries. He gave examples of 
insecticides, repellents, fungicides, herbicides and adjuvants. It was indicated that it is difficult to 
get a precise and comprehensive overview of the status of what actives are used around the world 
and suggested that it would be useful to have a database of what active substances are approved; 
ideally this should also include actives in China and India. 
 
The next generations of botanicals are currently being researched by public institutions. There is 
increasing interest of the industry in the development of novel botanicals. A number of IBMA 
member companies work in this area.  However, it does not include any companies from India and 
China.  Current trends include the ‘rediscovery’ of traditional uses, the screening of substance 
libraries to identify novel lead substances, the refined formulation to improve efficacy, and the 
systematic development of blends of active substances.  Botanicals have a number of potential 
benefits such as in resistance management, IPM, low/no residues systems, organic agriculture, and 
subsistence/home-garden situations. 
 
It was pointed out that limited efficacy can often be a problem due to a number of reasons such as 
activity, UV stability, rain fastness, limited plant uptake and limited shelf life.  However, 
botanicals have great potential in sustainable, resilient production systems (i.e. IPM, organic, low 
input, low residues).  It was suggested that the registration requirements need to be adapted to the 
properties of botanicals and it was highlighted that the quest for more botanicals was intensifying. 

 
 

Experiences from the development and field testing of two botanicals by Annegret Schmitt (Institute for 
Biological Control -JKI, Darmstadt; Germany) [PPT2b] 

 
The presentation provided an overview of experiences gained during the development and testing 
of two botanicals, Giant knotweed (Fallopia sachalinensis) and Sweetwood (liquorice) 
(Glycyrrhiza glabra). 
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 It was explained that Giant knotweed (Fallopia sachalinensis) was screened by BBA/JKI and 
developed together with BASF. It is sold as a plant strengthener. In screening it was shown to be 
active against a number of plant diseases. The mode of action appears to be related to the 
stimulation of the plant’s site-specific defence mechanisms. The active compounds identified in the 
mode of action are physcion, physcion-glycoside and other unidentified compounds. 
 
It was indicated that Sweetwood (Glycyrrhiza glabra) has high efficacy in protected crops, but 
lower efficacy in open field. It was explained that this was an example of variable efficacy, so the 
factors that cause this variability – rain, UV stability, crop cultivar susceptibility, etc. – would need 
to be established. 
 
In the discussion that followed the presentation it was highlighted that Giant knotweed is registered 
as a plant strengthener, but this was not an 'approval category' in the EU. The European 
Commission indicated that the plant strengthener category was created as a result of a grey area 
under the Directive 91/414/EEC. However, it was agreed that how these legal issues had arisen 
should not form part of the topic of this Seminar. 
 
It was also highlighted that the US-EPA require product identification data, a standard toxicology 
‘6-pack tox’ and, as a protected use, there were no environmental requirements. 

 
 
Natural extracts characterization and application of analytical methods for botanical quality 
determination by Cédric Bertrand (University of Perpignan; France) [PPT3] 

 
Cédric Bertrand gave a presentation on natural extract characterization and provided an overview 
of analytical methods for botanical quality determination.  He explained that plant extracts usually 
consist of a mixture of a wide range of chemical compounds.  Natural extracts are very complex 
mixtures and can have huge variability. Therefore to characterise them, there is a need for: i) 
metabolomics approaches combined to bioassay leading to identification of biomarker or 
fingerprint, and ii) a bio-guided purification or semi-purification leading to the bioactive 
compounds identification. 
 
The question was asked whether the bioactive compound could be identified from such techniques. 
It was indicated that it was possible to establish a biomarker, but it might not necessarily be the 
bioactive compound. It was suggested that the technique only gives a method for quality assurance 
and was not a measure of efficacy. It was pointed out that regulators ideally needed to have 
techniques that completely characterise the active so what is causing effects could be identified, 
not only in terms of efficacy but also regarding the effects on non-targets. 
 
It was indicated that biomarkers have been used for some compounds. It was also suggested that 
there was a need for a harmonised approach. Therefore, regulators and industry need to discuss 
what is needed and what is feasible. 
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Government Experience and Perspectives 

 
EU Draft Working Document on Plant Extracts SANCO/10472/2003 - key points and practical experiences 
by Thierry Mercier (French Agency for Food, Environmental and Occupational Health & Safety [ANSES], 
Paris; France) [PPT4] 
 

Thierry Mercier gave a presentation providing an overview of the EU Draft Working Document on 
Plant Extracts (SANCO/10472/2003). He indicated that it was only a draft and not agreed, but it 
has been used as a basis for evaluating some of the List 4 Review plant extract compounds.  It was 
first produced as a national level document in France and then presented into the EU arena. 

 
The goal of the document was to propose on a weight-of-evidence basis a tiered approach to the 
data requirements for active substances of plant protection products made from plants or plant 
extracts.  

 
The document provides definitions of what is considered to be a plant extract and also by what 
method they are extracted. The data requirements are then divided into two categories depending 
on the type of extract that is being considered. See document SANCO/10472/2003 and slides for 
details. 

 
The EU Fenugreek seed powder evaluation was used as an example of what was provided in the 
dossier. This was made up of a mix of data and public literature. The conclusion was that it was a 
useful document and that the amount of data (that needs to be) provided was proportional to the 
risk.  However, it was suggested that the document was not applicable to all plant extracts.  It was 
also highlighted that it needs to be updated. 

 
Industry suggested that there is a need to broaden the range of extraction methods that are 
considered in the guidance. It was agreed that the document needed updating, and it was 
highlighted that a risk-proportional approach was needed. The European Commission suggested 
that the document could perhaps be used as a basis of expanding the guidance to cover wider 
compounds and incorporate input from other OECD countries. 

 
 
EFSA's experiences in evaluating 'botanicals' by Herman Fontier (European Food Safety Authority 
[EFSA], Parma; Italy) [PPT5] 
 

Herman Fontier gave a presentation providing an overview of EFSA’s role in the EU process, legal 
context and experience with plant extracts so far. It was highlighted that there are no specific data 
requirements for botanicals and therefore the standard chemical requirements have to be 
considered. But it was stressed that data requirements could always be waived if appropriate 
rationale was provided for the non-submission of data.  
 
EFSA’s experience included the drafting of two examples of two conclusions (Fenugreek seed 
powder and azadirachtin), neither of these compounds however are covered by the 
SANCO/10472/2003 draft guidance as they are not listed in the document.  Considerations of a 
number of other 4th List Review (‘Green Track’) plant extracts are also ongoing.  There have also 
been examples of EFSA conclusions made on synthesised compounds that also occur naturally. 
 
The word ‘botanicals’ can cover a wide variety of very different types of substances with very 
different properties (some commonly consumed and some being very toxic). It does seem that 
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some of the data requirements are not always appropriate. However, establishing specific sets of 
data requirements may be difficult as the chemicals can be very different.  Guidance on waivers 
may be possible to provide as more experience is gained. Experience so far has highlighted that the 
non-availability of radio-labelled material can be an obstacle for risk assessment. Normal risk 
assessment methodology is also not always adequate and more guidance is needed. There are often 
higher levels of uncertainty. Therefore these factors often combine to result in a need for risk 
management measures. 
 
Industry supported the need for a lesson-learned exercise after completion of the EU 4th List review 
process involving regulators, EFSA and IBMA/industry.  
 
Clarification was given on whether the SANCO/10472/2003 draft document was applicable to new 
active substances and compounds not included in the list contained within the document. The 
European Commission indicated that the document remained only as a draft as it was not noted 
within the Standing Committee. 

 
 

Government and Stakeholder Experiences and Perspectives 

 
OECD-countries and industry presented their views: 

 
Neem/Margosa extract -and its constituents – Experience in EU evaluation and registration - Hubertus 
Kleeberg (Trifolio-M; Germany) [PPT6] 
 

It was explained that 5-10 candidate actives are usually considered from traditional literature to 
select one substance to take forward. In addition, it was indicated that it takes approximately 12 
million Euro to develop and register a new plant extract.  Background on the marker compounds, 
identification, product formulation, mode of action (which includes feeding repellency, fertility 
reduction) and available data contained within the “NeemAzal” dossier were provided. 

 
Some details on the development of “Quassin” extract were also provided.  This product is 
included in US GRAS-List (Generally Considered As Safe).  In Germany, it is used in beverages 
and cosmetics. 

 
 
Margosa extracts – experiences in the evaluation under the Plant Protection Products Directive and the 
Biocides Directive by Vera Ritz (Federal Institute for Risk Assessment [BfR], Berlin; Germany) [PPT7] 
 

Vera Ritz provided an overview of experiences of Germany as a RMS for Neem/Margosa extracts 
under PPP (91/414/EEC) and Biocides (98/8/EC) Directives. It was highlighted that there is an 
agreed guidance document for plant extract biocidal products (entitled ‘How to deal with extracts 
and oils of plant or animal origin’ and endorsed at the 23rd CA meeting, November 2006) that 
covers the naming, identity and methods of extracts. In this document the active substance is 
considered as the whole mixture of all constituents. 
 
A comparison of the approaches taken regarding the technical specification under the two 
directives was provided. It was concluded that there was a need for better harmonisation between 
the PPP and Biocide approaches. The probable explanation for the different approaches is the lack 
of guidance on PPPs. There has also been a switch from the ‘lead substance’ concept to the ‘whole 
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extract’ concept during the Biocide evaluation process.  It was generally considered that both 
current approaches were not ideal and there would be a need for further discussions to establish an 
approach that meets the needs of both the regulator and industry. 

 
 
Algae extracts and Laminarin – experience in EU evaluation and registration by Jean-Marie Joubert 
(Laboratoires Goëmar; France) [PPT8] 
 

Dominique Ambrosi provided a comparison of the experiences gained in the EU process during the 
consideration of algae extract (extracted from Ascophyllum nodosum) and laminarin (extracted 
from Laminaria digitata). 
 
It was highlighted that laminarin was included as a biostimulant Algae extract, which is also listed 
on Annex I, is included as a Plant Growth Regulator (PGR). 
 
Characterisation is the key issue as there seems to be variability in the approaches been taken and 
without clear guidance industry cannot move forward. It was suggested that may be the biocide 
‘whole approach’ is a pragmatic way forward. Regulators expressed reservations regarding this 
approach as it does not necessarily link the material with material that has been tested. However it 
was indicated that regulators are content to give some flexibility or alternatively for actives to be 
indicated in a range, as it is accepted that there will be some variation with plant materials. 
 
It was also suggested that some of the variation may come from the method of manufacturing i.e. 
method of extraction could provide the explanation for the differences in the specification. 

 
 
Updates to PMRA's regulatory proposal on non-conventional pesticide registration by Brian Belliveau 
(Health Canada Pest Management Regulatory Agency, Ottawa, Canada) [PPT9] 
 

Brian Belliveau provided an update on the Canadian proposal to replace the ‘Registration 
Guidelines for the registration of Low Risk Biochemicals and Other non-conventional pesticides’ 
with updated guidelines, Regulatory Proposal 2010-06, ‘Guidelines for the Registration of Non-
Conventional Pest Control Products’. 
 
The change was a result of stakeholder comments.  It is hoped that the new guidelines provide 
more flexibility.  Under the guideline products eligible for consideration under this proposal must 
meet some characteristics listed in the guideline.  Substances eligible for review under this 
proposal could include: food items, extracts, preservatives or additives; plant extracts and oils; 
commodity chemicals that have a range of non-pesticidal uses; fertilizer or other plant growth 
supplements, commonly used in the agricultural sector; or inert materials. 
 
The approach taken with respect to the technical specification is similar to those taken for 
conventional chemicals.  The active must be identified and the active is considered as the 
component that is identified as being involved in the mode of action.  Pre-submission consultation 
is encouraged and flexibility is provided on a case-by-case basis.  For plant extracts a method is 
required to determine the composition of the product.  Major and representative components in 
each extract/oil must be determined and quantified.  Standard and literature methods are 
acceptable. 

 
  



 ENV/JM/MONO(2012)36 

 21

US experiences with the biochemical/botanical pesticide system, including the ‘biochemical classification’ 
system by William Schneider (Biopesticides and Pollution Prevention Division, EPA, Arlington; USA) 
[PPT10] 
 

William Schneider provided an overview and update of the US experiences with 
biochemical/botanical pesticide system. He also outlined the tiered approach taken with respect to 
the data requirements. The presentation covered details of the ’biochemical classification’ system 
and how the Biochemical Classification Committee takes decisions on classification. Information 
needed for a successful classification was described. 

 
 
Chenopodium extract and its constituents – experience with US evaluation and registration and approach 
to EU by Nicholas Wright (AgraQuest Inc.; USA) [PPT11] 
 

Nicholas Wright gave a presentation outlining AgraQuest’s experience with Chenopodium extract 
in the US and EU.  The source plant is used as a spice/flavouring and folklore medicine.  The 
essential oil contains numerous terpenoid compounds.  Composition varies greatly depending on 
plant variety, growing conditions and growth stage. Oil is extracted by steam distillation (further 
processing is required in the US to gain registration). In the US there were a number of rejected 
attempts to get the compound classified. It was rejected based on insufficient characterisation and 
presence of ascaridole (a purported toxic compound).  Characterisation was based on marker 
compound approach.  Achievable limits for each marker to account for plant variability had to be 
established.  Analytical methods had to be refined and the manufacturing process needed to 
include ascaridole removal.  AgraQuest subsequently developed a blended version of the 
compound.  This is registered in the US as ‘Terpene Constituents of Extract of Chenopodium 
ambrosiodes near ambrosiodes (ECANA) as synthetically manufactured. 
 
AgraQuest are currently in the process of making a submission to the EU for the blended material.  
They have identified a number of similarities and differences in the registration process in the US 
and EU.   
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SUMMARY OF THE DISCUSSION, IDEAS FOR FOLLOW-UP, RECOMMENDATIONS FOR 
POSSIBLE FURTHER OECD WORK 

A number of key points were summarised as follows: 
 

• There is a definition problem of what the compounds should be called – biochemicals, botanicals, 
plant extracts etc.. This include possible legal implications depending on the terminology used (e.g. 
growth regulators, biostimulants, plant strengtheners).  
 

• It is clear that the term ‘botanical’ covers a very diverse group of compounds therefore, depending 
on the characteristics of an active substance, flexibility and consideration on a case-by-case may be 
needed. 
 

• It is also clear that the issue of specification for 'botanicals' is more complex than for conventional 
chemicals. 
 

• There are problems of how to provide a technical specification. Plant extracts are complex mixtures 
of a wide range of chemical compounds and biological activities. Several approaches were 
discussed: 

- Biomarker approach in which the key compounds of the bioactive plant extract are determined. 
This approach can be used for quality assurance. Question remains how this is related to the 
efficacy of the substance/product;  

- Biocide 'whole extract' approach, but this may lead to 'variability issues'; 
- Blending (technical mixture of active substances) may be an option. 

 
• EU Draft Working Document on Plant Extracts SANCO/10472/2003 – clearly needs to be updated. 

In updating this document there is the possibility to take on board the guidance documents available 
from Canada, USA and the EU biocides area.  The document should also cover other extraction 
methods than those using water/ethanol. 
 

• History of use needs to be taken into account as well as natural occurrence, background levels, and 
other uses (herbal drugs, animal feed, human food). 
 

• It is still unclear how to deal with synthesised analogues or mimics, which are nature identical but 
synthesised versions. Should they be treated as 'conventional chemicals'? In this respect it should 
also be mentioned that radio-labelling techniques are impossible to use for plant extracts. A more 
balanced approach is needed. 
 

• The 'lead component' concept in which studies will be performed with the whole extract using a 
certain compound as analytical lead substance, needs to be further explored. 
 

• The use of 'botanicals' can be promoted as part of IPM strategies. 
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ANNEX 1 

 
 

BioPesticides Steering Group (BPSG) 
Seminar on “Characterisation and Analyses of Botanicals 

for the Use in Plant Protection Products" 
 

Wednesday 30 March 2011 
OECD, Paris, France (2 rue André Pascal, 75016 Paris) 

Conference Center Room 15 
 

Seminar Programme 
 

Chair: Jeroen Meeussen, European Commission 
 
 
9.00 – 9.30 
 
PPT1 

 
Introduction 
• Purpose and structure of the seminar 
• Tour de table to introduce participants 
• Presentation on the OECD and the work of OECD-BPSG and general introduction to 

the seminar on 'botanicals' 
by Jeroen Meeussen, BPSG Chair (European Commission) 

 
 
9.30 - 10.15 
 
 
PPT2a 
 
 
PPT2b 
 
 
10.15 – 10.45 
 
10.45 – 11.15 
 
PPT3 
 
 
11.15 - 12.15  
 
PPT4 
 
 
 
 

 
Research Institutes Experience and Perspectives 

- Joint presentation: 
- The potential of botanicals in plant protection 
Lucius Tamm (Research Institute of Organic Agriculture [FiBL], Frick; 
Switzerland) 
- Experiences from the development and field testing of two botanicals 
Annegret Schmitt (Institute for Biological Control -JKI, Darmstadt; Germany) 

 
Coffee break 

 
- Natural extracts characterization and application of analytical methods for 

botanical quality determination 
Cédric Bertrand (University of Perpignan; France) 

 

Government Experience and Perspectives 

- EU Draft Working Document on Plant Extracts SANCO/10472/2003 -  
key points and practical experiences. 
Thierry Mercier (French Agency for Food, Environmental and Occupational 
Health & Safety [ANSES], Paris; France) 
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PPT5 
 
 
 
12.15 – 13.45  
 
 
13.45 – 15.15 
 
 
 
PPT6 
 
 
 
PPT7 
 
 
 
PPT8 
 
 
 
15.15 – 15.45 
 
15.45 – 17.15 
 
PPT9 
 
 
 
PPT10 
 
 
PPT11 
 
 

 
- EFSA's experiences in evaluating 'botanicals' 
      Herman Fontier (European Food Safety Authority [EFSA], Parma; Italy) 

 
 
Lunch break 

 
 
Government and Stakeholder Experiences and Perspectives 

OECD-countries and industry will present their views: 
 
- Neem/Margosa extract¨-and its constituents – experience in EU evaluation and 

registration  
Hubertus Kleeberg (Trifolio-M; Germany) 
 

- Margosa extracts – experiences in the evaluation under the Plant Protection 
Products Directive and the Biocides Directive 
Vera Ritz (Federal Institute for Risk Assessment [BfR], Berlin; Germany) 

 
- Algae extracts and Laminarine – experience in EU evaluation and registration  

Jean-Marie Joubert (Laboratoires Goëmar; France) 
 
 

Coffee break 
 
- Updates to PMRA's regulatory proposal on non-conventional pesticide 

registration  
Brian Belliveau (Health Canada Pest Management Regulatory Agency, Ottawa, 
Canada) 
 

- US experiences with the biochemical/botanical pesticide system, including the 
"biochemical classification" system William Schneider (Biopesticides and 
Pollution Prevention Division, EPA, Arlington; USA) 

 
- Chenopodium extract and its constituents – experience with US evaluation and 

registration and approach to EU  Nicholas Wright (AgraQuest Inc.; USA) 
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17.15 – 17.30 

 
Summary of  the  Discussion, Ideas for Follow-up, Recommendations for possible further 
OECD work  
 
Discussion 

• For which substances should identification and analytical methods be 
required? E.g. for the active substance(s), and/or for those substances which 
are mainly responsible for the effects on the target pest and/or of those which 
are known to be of concern or potentially critical. 

• Which information should be included in the description of the method of 
manufacture (e.g. information on the plant material of origin, such as the 
plant parts used, the physiological ages, harvesting times, growing conditions 
(like nutrient, water or light availability), regions and 
variety/genotypes/chemotype (if known), the range of materials used, 
processing).  

• The EU Draft Working Document SANCO/10472/2003 covers only water 
and ethanol extracts, and a limited number of plant parts. The possibility to 
broaden its scope to cover other or even all extraction methods and all plants 
and plant parts should be discussed. As a result of the development of a 
broadened scope, a tiered system will be needed.  

• If a plant extract has been used in plant protection or for other purposes 
without evidence of adverse effects, its history of safe use should be 
adequately taken into account. This includes the use of information from the 
literature and from other public sources. 

Instead of presentations in the morning and a round table discussion in the afternoon it is 
proposed to have a short discussion after each (set of) presentation(s) due to the diversity 
of issues. 

 
 

17.30  
 
End of the Seminar 
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ANNEX 3 
ABSTRACTS OF PRESENTATIONS 

 
 
Introduction:  Presentation on the OECD and the work of OECD-BPSG and general introduction to 
the Seminar on 'botanicals' 
By Jeroen Meeussen, BPSG Chair (European Commission) 
 
The potential of botanicals in plant protection 
By Lucius Tamm (Research Institute of Organic Agriculture [FiBL], Frick; Switzerland) 
 
Experiences from the development and field testing of two botanicals 
By Annegret Schmitt (Institute for Biological Control -JKI, Darmstadt; Germany) 
 
Natural extracts characterization and application of analytical methods for botanical quality 
determination 
By Cédric Bertrand (University of Perpignan; France) 
 
EU Draft Working Document on Plant Extracts SANCO/10472/2003 - key points and practical 
experiences. 
By Thierry Mercier (French Agency for Food, Environmental and Occupational Health & Safety [ANSES], 
Paris; France) 
 
EFSA's experiences in evaluating 'botanicals' 
By Herman Fontier (European Food Safety Authority [EFSA], Parma; Italy) 
 
Neem/Margosa extract¨-and its constituents – experience in EU evaluation and registration  
By Hubertus Kleeberg (Trifolio-M; Germany) 
 
Margosa extracts – experiences in the evaluation under the Plant Protection Products Directive and 
the Biocides Directive 
By Vera Ritz (Federal Institute for Risk Assessment [BfR], Berlin; Germany) 
 
Algae extracts and Laminarine – experience in EU evaluation and registration  
By Jean-Marie Joubert (Laboratoires Goëmar; France) 
 
Updates to PMRA's regulatory proposal on non-conventional pesticide registration  
By Brian Belliveau (Health Canada Pest Management Regulatory Agency, Ottawa, Canada) 
 
US experiences with the biochemical/botanical pesticide system, including the "biochemical 
classification" system 
By William Schneider (Biopesticides and Pollution Prevention Division, EPA; USA) 
 
Chenopodium extract and its constituents – experience with US evaluation and registration and 
approach to EU  
By Nicholas Wright (AgraQuest Inc.; USA) 
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Introduction 
Presentation on the OECD and the work of the OECD-BioPesticides Steering Group (BPSG) and 

general introduction to the Seminar on 'botanicals' 
 

By Jeroen Meeussen 

(European Commission, DG SANCO) 

[PPT 1] 
 
 

In 1961 the Organisation for Economic Co-operation and Development (OECD) was established with 
a trans-Atlantic and then global reach. Today the OECD has 33 member countries. More than 70 
developing and transition economies are engaged in working relationships with the OECD. 

OECD is a forum in which governments work together to address the economic, social and 
environmental challenges of interdependence and globalisation. OECD is also a provider of comparative 
data, analysis and forecasts to underpin multilateral co-operation. 

The OECD work on agricultural pesticides (i.e. chemical and biological pesticides) aims to help 
member countries improve the efficiency of pesticide control, share the work of pesticide registration and 
re-registration, minimise non-tariff trade barriers and reduce risks to human health and the environment 
resulting from their use.  In support of these goals, the Pesticides Programme has undertaken work to: 

(i) identify and overcome obstacles to work-sharing; 
(ii) harmonise data requirements and test guidelines; and 
(iii) harmonise hazard/risk assessment approaches. 

 
The BioPesticides Steering Group (BPSG) was established by the WGP in 1999 to help member 

countries harmonise the biological pesticides assessment and improve the efficiency of control procedures. 
Biological pesticides involve: microbials, pheromones and other semiochemicals, plant extracts 
(botanicals) and invertebrates as biological control agents.  The BPSG has been chaired by Canada since its 
inception and by The Netherlands from mid 2005 onward.  The first tasks of the BPSG consisted of: 

(i) reviewing regulatory data requirements for three categories of biopesticides (microbials, 
pheromones and invertebrates); and 

(ii) developing formats for dossiers and monographs for microbials, and pheromones and other 
semio-chemicals. 

 

This was achieved in 2004 and resulted in several OECD-publications in the Series of Pesticides 
(No. 12, 2001; No. 18, 2003 and No. 21, 2004). 

The BPSG then decided to concentrate its efforts on science issues that remain as barriers to 
harmonisation and work-sharing. This resulted in the preparation of a “working document” which does not 
provide 'mandatory' guidance but being essentially a set of examples/case studies aimed at helping the 
regulatory authorities. The document is titled: “Working Document on the Evaluation of Microbials for 
Pest Control” and has been published in OECD Series on Pesticides No. 43, 2008. 

The report of the Workshop on the Regulation of Biopesticides: Registration and Communication 
issues, 15 – 17 April 2008, EPA, Arlington, USA, has been published in the OECD Series on Pesticides 
(No. 44, 2009). 
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In 2009 the BPSG organised the first seminar on Identity and Characterisation of micro-organisms. 

The report of this seminar is the most recent publication of the work of the BPSG in the OECD Series on 
Pesticides (No. 53, 2010). 

The 2nd seminar on The fate in the environment of microbial control agents and their effect on non-
target organisms was held in May 2010. Publication of the report of this seminar is in preparation. 

The 3rd seminar is titled: Characterisation and Analyses of Botanicals for the use in Plant protection 
Products. This topic was selected considering its significance for the registration of biopesticides.  

In particular the following issues will be discussed during the Seminar: 

• For which substances should identification and analytical methods be required? 

• Which information should be included in the description of the method of manufacture? 

• Discussion on the broadening of the scope of the EU Draft Working Document 
SANCO/10472/2003 which now covers only water and ethanol extracts, and a limited number 
of plant parts. 

• In what way should the history of safe use be adequately taken into account if a plant extract 
has been used in plant protection or for other purposes without evidence of adverse effects?  

The Seminar will focus on issues related to identification, manufacturing process –including quality 
control- and analytical methods. The Seminar is not intended to discuss issues like mode of action and 
toxicology. 

The objectives, scope and structure of the seminar are described in detail in the ‘Seminar outline’. 
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The potential of botanicals in plant protection 

By Dr. Lucius Tamm 

(Research Institute of Organic Farming (FiBL), Switzerland) 

[PPT 2a] 

 

 

Extracts of plants have been successfully used to protect plants from noxious organisms for centuries. 
Whereas the use of plants in ancient Greece and Rome is well documented, reports of uses in other 
civilizations (e.g. Asia, India, the Americas, Africa, Australia) are less easily accessible. Reports of 
traditional uses mainly address the protection against insect pests, whereas reports of uses against microbe-
mediated diseases are rare before the 19th century. 

Botanicals are currently used as (i) insecticides (e.g. pyrethrum, rotenone, rape seed oil, quassia 
extract, neem), (ii) repellents or antifeedants (e.g. neem), (iii) fungicides and inducers of resistance (e.g. 
laminarine, fennel oil, lecithin), (iv) herbicides (e.g. pine oil), (v) nematicides (e.g. neem), (vi) sprouting 
inhibitors (e.g. caraway seed oil), and (vii) adjuvants such as stickers and spreaders (e.g. pine oil). It is 
currently tedious to obtain a comprehensive and updated overview regarding registration status and uses of 
botanicals in OECD countries and worldwide, as information is scattered with no common key word 
access and major areas of usage are not easily accessible (India, China). A comprehensive tool to gain 
overview is therefore needed. 

The next generations of botanicals are currently sought by world-wide activities by public research 
institutions, and there is increasing interest of the industry in the development of novel botanicals. Current 
trends include the ‘rediscovery’ of traditional uses, the screening of substance libraries to identify novel 
lead substances, the refined formulation to improve efficacy, and the systematic development of blends of 
active substances. 

Botanicals have great potential in sustainable, resilient agricultural production systems currently 
favored by agricultural policy such as IPM schemes, low input/organic farming, and low/no residue 
production systems. Potential limitations of botanicals include lack of efficacy (as compared to chemicals), 
limitations in availability, uncertainties in registration requirements, and costs as compared to chemicals. 
Therefore, the quest for novel botanicals (and mixtures thereof) has to be intensified in order to develop 
innovative and safe tools for plant protection, and registration requirements need to be adapted to the 
properties of botanicals.  
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Experiences from the development and field testing of two botanicals 

By Dr. Annegret Schmitt 

(Institute for Biological Control -JKI, Darmstadt; Germany) 

[PPT 2b] 

 

 

The research required for development of a botanical comprises a multi-step process, in which the 
following aspects need particular attention: (i) identification of candidate extract plants (ii) identification of 
the spectrum of activity of selected candidates (crops/pathogens) (iii) for promising crops/pathogens: the 
determination of efficacy under (semi-)commercial conditions (iv) identification of bottlenecks (v) 
identification of active compounds (lead substances) and mode of action (vi) troubleshooting and 
optimization (e.g. extraction procedure, formulation, application timing, application equipment etc.) and 
(vii) identification of additional positive features. Finally, registration, production and marketing need to 
be taken-care of before a botanical can enter the market.  

In the presentation, Milsana serves as example for a commercialized botanical, which is sold in 
Germany and the USA. The extract is made of above-ground parts of Fallopia sachalinensis, the giant 
knotweed. The second example is a plant extract from Glycyrrhiza glabra, liquorice or sweetwood. 
Rhizomes of liquorice are used for medicinal purposes and for production of sweets. For plant protection, 
the above-ground parts are used. Liquorice extract is not yet commercialized, but under development and 
in a pre-marketing experimental stage.  

The presentation gives an insight in the different aspects and experiences gained during development 
and testing of these two botanicals along the above mentioned multi-step research process. 
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Natural extracts characterization and application of analytical methods for  
botanical quality determination  

 
By Cédric Bertrand 

(University of Perpignan, France)  
 

[PPT 3] 
 
 

Plant extracts consist of a mixture of wide range chemical compounds with biological activity. 
Moreover, genetic diversity of plants and different environmental conditions implies a huge variability in 
metabolites productions, implying that there is a need for chemical standardization for biological assays 
and quality assurance. To characterize complex plant extract two approaches are proposed, 

i) a metabolomics approaches combined to bioassay leading to identification of marker or fingerprint, 

ii) a bio-guided purification or semi-purification leading to the bioactive compounds identification.  

Specific apparatus for sample preparation (SPE, SPME, ASE….) and efficient separation tools 
(HPLC/MS, GC/MS….) are required for analysis of biomarker in plant extract. Those techniques allowed 
the development of efficient analytical systems. These analytical systems can be used for batch validation, 
monitoring batch-to-batch variations, or even stability studies. This analytical system could be also used to 
environmental fate studies (biotic and abiotic degradation). 
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EU Draft Working Document on Plant Extracts SANCO/10472/2003 
Key points and practical experiences. 

 
By Thierry Mercier 

(French Agency for Food, Environmental and Occupational Health & Safety [ANSES], Paris; France) 
 

[PPT 4] 
 
 

The draft working document, Sanco/10472/2003 –rev.5 (6.7.2004) “CONCERNING THE DATA 
REQUIREMENTS FOR ACTIVE SUBSTANCES OF PLANT PROTECTION 

PRODUCTS MADE FROM PLANTS OR PLANT EXTRACTS” was intended to provide initial 
guidance for notifiers and Member States in the context of the 4th stage of the review programme of 
existing active substances and for applications for new active substances under Council Directive 
91/414/EEC concerning the placing of plant protection products on the market. The aim of this document 
is to propose on a weight of evidence basis a tiered approach to the data requirements for active substances 
of plant protection products made from plants or plant extracts. This document has not been finalized in the 
Standing Committee on the Food Chain and Animal Health. 

Nonetheless, the document still provides some recommendations, which might be helpful in 
maintaining harmonized assessment schemes and decision making in Member States. It is the 
responsibility of the applicant to provide the data and information required. Annexes II and III to Directive 
91/414/EEC lay down the information and studies that have to be submitted as a minimum for active 
substances and plant protection products. However the introduction to the Annexes II and III provides that 
the applicant can provide a justification, which is acceptable to the competent authority, where particular 
data and information would not be necessary owing to the nature of the product or its proposed uses or 
where it is not scientifically necessary, or technically possible to supply information and data. The 
experience has shown that it has been used by the relevant Rapporteur Member States designated in the 
context of the 4th stage of the review programme, it might be updated as a result of this experience. 
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EFSA's experiences in evaluating 'botanicals' 
 

By Herman Fontier 

(European Food Safety Authority [EFSA], Parma; Italy) 
 

[PPT 5] 
 
 

 It is highlighted that there are no specific data requirements for botanicals and therefore the 
standard chemical requirements have to be considered. But it is stressed that data requirements could 
always be waived if appropriate rationale is provided for the non-submission of data.  
 
 EFSA’s experience include the drafting of two examples of two conclusions (Fenugreek seed 
powder and azadirachtin), neither of these compounds however are covered by the SANCO/10472/2003 
draft guidance as they are not listed in the document.   
 
 The word ‘botanicals’ can cover a wide variety of very different types of substances with very 
different properties. Although it does seem that some of the data requirements are not always appropriate, 
establishing specific sets of data requirements may be difficult as the chemicals can be very different. As 
more experience is gained it may be possible to provide some guidance on how to prepare waivers. 
Experience so far has highlighted that the non-availability of radio-labelled material can be an obstacle for 
risk assessment. Normal risk assessment methodology is also not always adequate and more guidance is 
needed. There are often higher levels of uncertainty. Therefore these factors often combine to result in a 
need for risk management measures. 
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Neem/Margosa extract¨-and its constituents 
Experience in EU evaluation and registration 

 
By Hubertus Kleeberg 

(Trifolio-M; Germany) 
 

[PPT 6] 
 

 
The same high quality and safety/risk criteria have to be guaranteed for Synthetics and Natural 

Products (Plant Extracts or Microbial Substances). However, these aims can usually not be fulfilled by the 
same registration procedure due to specific requirements of natural active ingredients. The development of  
one new marketable Plant Protection Product (PPP) is very expensive. The cost for the development of one 
synthetic product is stated (IVA) to be above 200 mio € and that of a biological (with active ingredients 
from plant extracts or of microbiological origin) Plant Protection Product (bPPP) amounts to about 5 to 15 
mio €. 

 
For the development of a bPPP the standardisation of the composition and hence the extraction 

process is a necessary prerequisite. For Azadirachtin (Neem Extract) (according to EU-plant protection 
legislation) or Margosa Extract (according to biocide regulations) we developed a standardised extraction 
process for “NeemAzal technical” which yields a product containing about 52 to 55% (w/w) of total 
Azadirachtins. The Aflatoxins are below the limit for food. The Azadirachtins are the substances which 
contribute to the insecticidal activity of the product. Other limonoids – which may be present in 
NeemAzal technical – (like Salannin or Nimbin) amount to a few percent only. It is important that the 
efficacy tests, but as well toxicological and ecotoxicological studies have been conducted always with this 
standardised composition, so that possible contributions to the intended activity and possible negative side 
effects are always traceable for the whole composition. The same is true for NeemAzal-formulations. 
The toxicological and ecotoxicological properties of  NeemAzal and its formulations are very favourable. 

 
On behalf of the effects of NeemAzal and its formulations on insect development and the similarity 

of the molecular structure of the Azadirachtins and Ecdysons (which is in charge of the interruption 
chitinsynthesis)  it can be concluded that azadirachtins interfere with the hormonal system of insects which 
triggers their development. 

 
On behalf of the fast degradation of Azadirachtins (half life of a few days) the insecticidal effects 

quickly disappear, so that the regulatory authorities have decided for waiting periods (PHI-values) of zero 
to a few days. 

 
In the framework of the process of the EU-Annex I inclusion (which has finally been voted for 

positively by the EU-commission on 11th March 2011) questions with respect to the degradation products 
and metabolites have been risen. However, since the polar side chains in which the Azadirachtins differ 
structurally are cleaved easily, it can quite reasonably be assumed, that the main degradation products and 
metabolites of all the Azadirachtins present in NeemAzal are very similar or even identical. This means 
that it would be of highest interest to look at degradation products and metabolites of Azadirachtin A (the 
analytical lead substance). However, due to the complexity of the Azadirachtins these molecules cannot be 
labeled radioactively and it is practically impossible to trace degradation products and/or metabolites. In 
order to answer these questions one possibility in addition to fundamental analytical research may be trials 
with aged substance/residues or mesocosmos investigations. 

 
Another example of the difficulties involved in the registration of plant extracts is “Quassin”. Quassin 



 ENV/JM/MONO(2012)36 

 39

is an insecticidally active substance extracted from bitterwood (Quassia amara). In the USA Quassin is 
included in the GRAS-List (Generally Regarded As Save) and in Germany according to Aroma Guidelines 
(2006) (Quassin < 50 mg/kg is permitted in alcoholic beverages), in homoeopathic medicine (max: 
D2/C1), and cosmetics (INCI-List: skin conditioning, denaturating agent, body lotion). For our 
standardised Quassia-extract we carried out basic toxicological and eco-toxicological studies and applied 
for registration according to EU-SANCO 10472, however, EU-authorities asked for more, especially long 
term toxicological studies – although Quassia-extract is ingested by many people after each meal! 

 
All this shows a few deficits and obscurities in the EU registration process for bPPP. Only a 

reasonable scientifically based approach may help in which the special properties of the respective extracts 
are taken into account and waivers for unnecessary requirements are possible. In the case that registrations 
should not be carried out totally in a “case to case” approach SANCO 10472 may serve as a good starting 
point for the harmonisation of procedures. 
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Margosa extracts – Experiences in the Evaluation 
under the Plant Protection Products Directive and the Biocides Directive 

 
By Vera Ritz 

(Federal Institute for Risk Assessment (BfR), Germany) 
 

[PPT 7] 
 

 

Several margosa extracts, also known as neem extracts, are produced from fruit, seeds or leaves of the tree 
Azadirachta indica. Extracts from seed kernels are used for biocidal/pesticidal purposes as they are known 
to have antifeedant, insecticidal, nematicidal, fungicidal and bactericidal properties. Biologically active 
compounds in the seed kernels are predominantly azadirachtins though other biologically active limonoids 
such as salannin, and nimbin were also identified. 

 

Germany is Rapporteur Member State for margosa extracts under the framework of two different European 
Legislations: under the Plant Protection Products Directive (PPPD) 91/414/EEC and Biocidal Products 
Directive (BPD) 98/8/EC. One important difference was that the supported uses under BPD do not result in 
residues, whereas the uses under PPPD may lead to residues in food.  

 

No special technical guidance applicable to the evaluation of margosa extracts (notified as azadirachtin) is 
in place under the PPPD, i.e. no guidance on the data requirements concerning identity, physico-chemical 
properties, and analytical methods. A draft of a guidance document from 2004 refers only to plants listed in 
an annex to the document and it was intended only for extracts prepared with water and/or ethanol. Hence, 
the usual data requirements were applied during the PPP procedure and where adapted to the specific 
conditions of the application where possible and necessary.  

 

Under the BPD, there is a technical guidance document in place ("How to deal with extracts and oils of 
plant or animal origin?" Addendum to the Technical Notes for Guidance on data requirements for active 
substances, Nov. 2006) stating that the whole mixture of all constituents is considered the active substance 
in an extract or oil and that constituents ≥ 1 % (w/w) have to be identified (hazardous constituents down to 
0.1 %). 

 

Under the PPPD, Germany was evaluating three different extracts that were notified as azadirachtin. After 
evaluation and peer review within the EU it was concluded "that the nature of residues in plants had not 
been elucidated" and "on this basis a valid [dietary] risk assessment cannot be conducted." Another 
problem encountered was that azadirachtin A was proposed as lead substance initially, because it was the 
most abundant limonoid in the extracts. As this was not accepted during the peer review process, a data 
gap in the areas identity, physico-chemical and technical properties as well as methods of analysis was 
claimed for other biologically active compounds in the extract. However, two of the three extracts (called 
azadirachtin in this procedure) were finally approved within the EU in 2011. 

 

Two extracts were notified under the BPD, one of them identical to one evaluated under the Plant 
Protection Products Directive. As a result of lessons learned from the review process under the Plant 
Protection Products Directive and the guidance in place, the evaluation was based on the whole mixture 
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instead of azadirachtin A as a lead substance which was accepted during the European peer review process. 
Since no residues in food or feed are expected from the uses notified and no data gaps were identified, the 
European peer review process for one of the two extracts is finalised, most likely resulting in an approval 
for in 2011, the approval for the other margosa extract is expected to follow in 2012. 
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Algae extracts and Laminarine 
Experience in EU evaluation and registration  

 
By Jean-Marie Joubert 

(Laboratoires Goëmar; France) 
 

[PPT 8] 
 
 

Laboratoires Goëmar, a French company sells two ranges of products: 

• Physio Activators. The seaweed extract is registered as Plant Growth Regulator according to the 
91/414/EEC Directive, 

• Natural Defense Stimulants. These later are registered as Plant Protection Products. The active 
substance is included in Annex I of the 91/414/EEC Directive. 

The company compares its experience to register the two active ingredients: 

• “ laminarin” extracted from Laminaria digitata  

• a seaweed extract from Ascophyllum nodosum another seaweed, non purified.  

The presentation shows the difficulty to characterize a non purified natural product such as seaweed 
extract, and identify the impurities. A focus is done on the way to find waivers in order to explain the non 
relevance of the requested studies. 

To finish, a table indicates the authorizations, the registration files submitted and the files to be 
submitted in the following years. 
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Updates to PMRA’s Guidelines for the Registration 
of Non-Conventional Pest Control Products 

 
By Brian Belliveau 

 
(Microbial and Biochemical Evaluation Section, Health Evaluation Directorate, Pest Management 

Regulatory Agency, Health Canada, Ottawa, Canada) 
 

[PPT 9] 
 

Health Canada’s Pest Management Regulatory Agency published a new regulatory proposal in 
October 2010 revising its registration guidelines for non-conventional pest control products and replacing 
Regulatory Proposal PRO2007-02, “Registration Guidelines for the Registration of Low Risk 
Biochemicals and Other Non-Conventional Pesticides” which was released in the fall of 2007 as a pilot 
programme.  The updated guidelines, Regulatory Proposal 2010-06, “Guidelines for the Registration of 
Non-Conventional Pest Control Products” were released for public comment on 28 October 2010 and take 
a flexible approach for active ingredients that meet the criteria for reduced data requirements.  The PMRA 
assesses the eligibility of products for review under this proposal on the basis of all the evidence available.  
Applicants are required to submit a detailed rationale explaining why they believe their product is eligible 
for review under this proposal and include details of the proposed use pattern and label claims, and as 
much scientific evidence as possible on the characterization of the components, toxicity, exposure and 
environmental fate. 

The PMRA supports a flexible approach to setting data requirements for registration and recognizes 
that the information needed to make a regulatory decision should be commensurate with the level of 
anticipated risks.  Products eligible for consideration under this proposal must have some, but not 
necessarily all, of the following characteristics:  

1) low inherent toxicity to humans and other non-target organisms (N.B. Substances with chronic 
toxicity, carcinogenicity, genotoxicity, neurotoxicity, reproductive/developmental effects, or that 
metabolize into compounds of toxicological concern are not eligible for review under this proposal);  

2) low potential for their use to result in significant human or environmental exposure;  

3) not persistent in the environment;  

4) already widely available to the public for other uses, with a history of safe use under conditions 
posing equivalent potential for exposure to humans and the environment;  

5) pesticidal action that is not the result of toxicity to the target organism, e.g., products that work by 
attracting, repelling, desiccating or smothering pests; and  

6) unlikely to select for pest resistance. 

Substances eligible for review under this proposal could include: food items, extracts, preservatives or 
additives (e.g., crushed garlic, garlic powder, table salt, citric acid); plant extracts and oils (e.g., vegetable 
or mineral oils); commodity chemicals that have a range of non-pesticidal uses (e.g., acetic acid); fertilizer 
or other plant growth supplements, commonly used in the agricultural sector (e.g., mineral salts, such as 
sodium and potassium salts of phosphorus acid); or inert materials (e.g., diatomaceous earth). 
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US experiences with the biochemical/botanical pesticide system, including the "biochemical 
classification" system 

 
By William Schneider 

 
(Biopesticides and Pollution Prevention Division, EPA; USA) 

 
[PPT 10] 

 
 

The US created a class of pesticides in 1979, Biochemical Pesticides, that includes many botanical 
pesticides.  The main advantage of such a class is that the substances often pose less risk than conventional 
pesticides and can be adequately evaluated using less data.  Less data can be used since the natural 
occurrence of these substances can often provide information on their potential toxicity.  Since there are 
other substances than just botanicals that can be evaluated this way, the US elected to include all naturally 
occurring substances (providing they have a history of exposure to humans and the environment 
demonstrating minimal toxicity) such as semiochemicals, growth regulators, acids (i.e. vinegar as an 
herbicide), oils and abrasive dusts.  Some botanical substances are very toxic, e.g. ricin, or rotenone, and 
would not qualify for this reduced data set.    

Over 200 biochemical pesticide active ingredients have been registered. 
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Chenopodium extract and its constituents  
Experience with US evaluation and registration and approach to EU 

 
By Nicholas Wright 

(AgraQuest Inc.; USA) 
 

[PPT 11] 
 
 

AgraQuest, Inc. (Davis, California, US) is a company focused on discovering, developing, 
manufacturing and marketing highly effective biopesticides and yield enhancing products for agriculture, 
home and garden, and food safety markets. In 2006 AgraQuest acquired the rights to an insecticide 
technology based on an essential oil extracted from a specific variant of the flowering plant Chenopodium 
ambrosioides.  

The focus of this presentation will be on AgraQuest’s experience in the US leading up to and 
registering the plant extract-based active substance and the development and registration of an analogous 
“blended” active substance. A brief comparison of the US and EU approaches to the registration of the 
blended product will also be discussed. 

Biopesticides are defined by the US EPA as pesticides derived from natural materials such as animals, 
plants, bacteria, and certain minerals. EPA further delineates biopesticides into three categories: microbial, 
consisting of microorganisms; biochemical, which are naturally occurring substances that control pests by 
non-toxic mechanisms, for example extracts and pheromones; and plant-incorporated protectants, which 
are substances that plants produce from genetic material added to the plant. 

With respect to biochemical pesticides, since it is sometimes difficult to determine whether a 
substance meets the criteria for such a classification, EPA has a review committee to make such 
determinations.  Because they are thought to pose fewer risks than conventional pesticides, EPA utilizes a 
tiered data requirement approach for biopesticides rather than the full battery needed to register 
conventional pesticides. Therefore, biopesticides generally require less data and time for registration. 
However, that does not mean that the data requirements are minimal, or that the review process is less 
rigorous. 

A case in point would be the difficulties experienced by the original developers of the Chenopodium 
extract in getting it classified as a biochemical pesticide. The process began in 1999 and continued until 
January 2004 when the EPA accepted the product as a biochemical pesticide.  Later that year the 
registration application and initial data package were submitted to the EPA. The secondary review of the 
registration dossier was completed in November of 2005 and the results of that review were obtained by 
AgraQuest in January 2006.  

Registration of the active substance was granted in April 2008 following discussions with the EPA 
(BPPD - Biopesticides and Pollution Prevention Division) concerning issues such as the; characterization 
of the extract active substance, identification of the appropriate marker compounds, identifying potential 
impurities, establishing certified limits to account for the variability inherent in plant extracts.  The 
registration was amended in December 2008 to allow use on food crops and to obtain an exemption for the 
requirement of a tolerance. 

Due to the high cost of production, which included factors such as the growing, harvesting, and on-
site processing of the plant to obtain the essential oil, additional downstream processing necessary to 
produce the extract, and the high batch to batch variability, AgraQuest began work on developing an 
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analogous active ingredient.  This work began in 2007 and the resulting active ingredient is an optimized 
blend that in essence is a mimic of the original plant extract. The blend is optimized in the sense that, when 
formulated, it is functionally indistinguishable from the plant-based extract and compositionally, it is 
identical to the insecticidally active subset of the plant-produced extract.   

The US registration process for this active ingredient began in the same manner as the plant extract – 
discussions and meetings with the EPA and a review to determine if the active substance could be 
classified as a biochemical pesticide. The outcome was anything but assured as the active substance was a 
mixture of three conventional chemicals, two of which are not registered active ingredients. However, 
unlike the classification of the plant extract which took five years to resolve, the arguments presented 
combined with an agreement to provide data to show that the toxicological, phys/chem., and performance 
profiles were essentially the same resulted in a relatively quick decision to (1) accept the concept of a plant 
extract mimic and (2) classify the blended active as a biochemical pesticide.  The blended active ingredient 
registration application was submitted in December 2008 and registered June 2010 for use on food crops 
with an exemption from a requirement of a tolerance. 

An Annex II and Annex III dossier for the blended active substance and plant protection product are 
under preparation for submission in 2011. 
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ANNEX 4 
PRESENTATIONS (SLIDES) 

 
Introduction:  Presentation on the OECD and the work of OECD-BPSG and general introduction to 
the Seminar on 'botanicals' 
By Jeroen Meeussen, BPSG Chair (European Commission) 
 
The potential of botanicals in plant protection 
By Lucius Tamm (Research Institute of Organic Agriculture [FiBL], Frick; Switzerland) 
 
Experiences from the development and field testing of two botanicals 
By Annegret Schmitt (Institute for Biological Control -JKI, Darmstadt; Germany) 
 
Natural extracts characterization and application of analytical methods for botanical quality 
determination 
By Cédric Bertrand (University of Perpignan; France) 
 
EU Draft Working Document on Plant Extracts SANCO/10472/2003 - key points and practical 
experiences. 
By Thierry Mercier (French Agency for Food, Environmental and Occupational Health & Safety [ANSES], 
Paris; France) 
 
EFSA's experiences in evaluating 'botanicals' 
By Herman Fontier (European Food Safety Authority [EFSA], Parma; Italy) 
 
Neem/Margosa extract¨-and its constituents – experience in EU evaluation and registration  
By Hubertus Kleeberg (Trifolio-M; Germany) 
 
Margosa extracts – experiences in the evaluation under the Plant Protection Products Directive and 
the Biocides Directive 
By Vera Ritz (Federal Institute for Risk Assessment [BfR], Berlin; Germany) 
 
Algae extracts and Laminarine – experience in EU evaluation and registration  
By Jean-Marie Joubert (Laboratoires Goëmar; France) 
 
Updates to PMRA's regulatory proposal on non-conventional pesticide registration  
By Brian Belliveau (Health Canada Pest Management Regulatory Agency, Ottawa, Canada) 
 
US experiences with the biochemical/botanical pesticide system, including the "biochemical 
classification" system 
By William Schneider (Biopesticides and Pollution Prevention Division, EPA; USA) 
 
Chenopodium extract and its constituents – experience with US evaluation and registration and 
approach to EU  
By Nicholas Wright (AgraQuest Inc.; USA)  
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