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1.0 latrodw:tian 

1.1 The Asia and Pacific Regional Training Programme on quality control 

of pesticide formulations crganised under the auspi~ ~f Regional NetwOZ"lt 

on Pr-oduction. Marketing, md control of Pesticides in Asia and Pacific 

(RENPAP) was held from October 12 - Ncwember 13, 1987, at New DeDai, 

India. The training programme was sponsored by lllDP and executed by the 

the Wcrld Bank under its ~es EYalaation and Safety Testing (PES11 

Programme in co-operaUoa with and the United Nations Industrial 

DeYelopment Organisation (UNIDO) •ad the Food aad .Agricutlure Organi­

zaUoa of the United 11aUoas {FAD/Rev Delhi)_.. The programme 

was conducted by Hindustan Imecticides Limited (BIL) in association with 

the Pesticide DeTelopment Programme India (PDPI), a UNDP/UNIDO assisted 

country project of the Goftnunent of India. The main Tenue of the 

proaramme was India International Centre, close to UNDP offices in New 

Delhi, while the practical demonstrations and hands-on training were 

conducted at the Pesticide DeYelopment Centre at G\qaon, about ZS kins. 

away. 

1.Z A total of 12 participants from 6 nations, i.e. China (1), India (4), 
:. 

Indonesia (2), Republic of Kcrea (Z), Sri Lanka (1) and Thailand (1) attended 

t.he programme. 

Z.O Objectitea 

The trainins programme was intended to -

Z.1 Enable trainee's from Network member countries to can-y out 

com'X'ehensi•"e pb~cal and chemical analysis of pesticide 

fcrmulations to determine their adherence to defined product 

spedfication.s; 

2.2 lntn>duce trainee's to a wide range of traditional and state-of-the­

art analytical methods, some of which may be more practical and 

"fficient than those with which they are familiar ; 
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Z.3 lnaease the productivity and efficiency of Pesticide Laboratories 

in Member Comltries by developing trainees' capabilities to select. 

install and maintain laboratory instruments in good working order; 

Z.4 Promote the harmc:mization of pesticide p-ociuct specifications in 

the region ; and 

2.5 Enable chemists In Member Netwark countries to participate mare 

fully In the International collaborative development and testing 

of pesticide analytical metboclology. through the collaborative 

International Pesticides Analytical Council (CIPAC) 

3.0 ~S21ian 

3.1 The programme began with the registration of the participants in 

the morning of October 12, 1987 followed by a brief business session. 

Dr. S.P. Dhua, Regional Coordinator, RENPAP, welcomed the 

participants, followed by Dr. Agi Kiss of the World Bank, who proposed 

the names of Mr. C.M.D. Dbarmsena, Country delegate of Sri Lunkr. 

and Dr. S.K. Khetan of PDPI from the hosts side, to act as rap~-teurs 

of the :programme. Dr. Kiss also proposed that the schedule of the 

training pl"OUamme may be accepted as the agenda. Dr. K.D. Sharma, 

country de legate of Indfa seconded the proposal on behalf of the 

participants. 1be seaion ended after Dr. S.K. Khetan gave a detailed 

account of the proposed training programme. 

3.2 The training programme was inaugurated by Mr R.K. Jaichandra 

Singh, Honourable Minister of State for Chemicals and Petrochemicals, 

Govemment of Jndia. He spoke on the role of pesticides in agricultural 

productivity and health prograa.me. H~ projiected a growth rate 

of 3.7 9' in food production for developing countries in order to 

keep pace with their pop•~la~ion growth and concurrent pesticides 

uses were cnvisa.ged to p"Ow from 2J% of the globle production 

to 50% by 1993. 
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3.3 Dr. Agi Kiss of the Fnvironmental and Scientific Affairs Office 

of the Wcrlcl Bank dealt with the need of 'cradle-to-grave' 

responsibility of pesticides to be shared by all including pesticide 

manufacturers. f ormuJators. gcwemment regulatars and users. She 

also outlined the objectiYe of the Jll'Ogl"amme as acquiring new skills 

and knowledge and exchanging and sharing of the information w~th 

colleagues in neighbouring countries. to the benefit of all. 

3.4 The address of Mr. Gamil M. Bamdy, UNDP resident representative 

in India, was read by Mr. Matiul Islam, UNIDO's Senier Industrial 

Development Field Adviser. He cited the combined effcrts ard 

collaboration of four UN agencies fer the benefit of member states 

of the region and commended the programme as a model fer regional 

cooperation, as also cooperation among the UN agencies, towards 

this common objective. 

3.5 Dr. E. Bojadzievski, F AO Chief cf the mission in India gave an account 

of the role of F AO, in consultation with appropriate UN agencies, 

in formulating an international code of conduct on the distribution 

and use of pesticides. 

3.6 Mr. Shyamal Ghosh, Joint Seaetary, Chemicals, Ministry of Industry, 

Gcwemment of India emphaaiaed the impcrtance of quality assurance 

in pestidcles and gave an account of India's own eff ort1 In this 

dftction. 

3.7 On behalf of the host organisation, Dr. S.P. Dhua, Chairman and 

Managing Directer, Hindustan Insecticides Limited and Regional 

Coordinator of the Network Project, elaborated on the objectives 

of the PEST programme and discribed a brief outline of the training 

programme. 
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4.0 Country papers 

Colintry papers highlighting the cun-ent status of the quality control 

of pesticide formulations were presented by the respective delegates : 

4.1 P.R. China 

China bas enacted 'Regalatian fer Pesticide Registration" in recent 

years. This bas enabled standardisation of analytical methods for many 

different pesticides. The quality control of pesticidal mat'!lials ba•e greatly 

im~Ted and for arganophosphcrous systems like dimethoate, parathion 

- methyl and malathion the quality bas reached or appreacbed international 

leveL 

4.2 India 

Present level of pesticides consumption in India is to the twie of 

70,000 MT. For ~uality control "lkreau of Indian Staudards' have laid down 

basic requirements in the form of ataDdards on individual pesticide and their 

specific formulations. India bas also enacted an Insecticides Act 1968 which 

became operative in 1971, which regulates import, manufacture, sale, 

transport distribution and use of these chemicals for the sake of prevention 

of risks to human beings or animals. For the quality control and residue 

monitoring a number of pesticides analysis laboratories have been established 

in different Shtes and Union Territcries. The environment (Protection) 

Act, 1986 bas been enacted recently. 

In Sri L:mka 'Pesticid.,s Act was enacted in 1980. A Pesticide 

Registrar was appointed in 1983, who implemented the Act. All pesticides 

were imported or sold in Sti w .• ka needed to be registered. 

Delegates from Republic of Korea, Indonesia and Thailand did not 

make any presen1.atlon due to lack of information to them in ~his regard. 
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5.0 Technical Sessions 

The technical sesions consisted of 15 lecture sessions and as many 

labc:ratory sessions. which were conducted in fCJl'elloons and afternoons 

respectively. In addition, 'risits to Bureau of Indian Stanclards and the Cec.tral 

Insecticides Laboratory of the department of Plant Protection, Quarantine 

and Stcrage, Ministry of Agricultm., Government of India, lo=ated in and 

around Delhl, were also made. An outstation visit to South India. covering 

the research Jabc:ratories of Ralli's India. a majcr pesticide manufacturer 

in private sectcr at Banplare in the State of Karna.tab and the Central - ' 
Plant Protection Training Institute (CPP11J and the International Crop 

Research Institute fer Semi Arid Tropics UCRISATI, both at Hyderabad 

in Andbra Pl-adesb, was also made. 

The course began with a key-note session. in which participants 

were brought face-to-face with background information on pesticides, 

formulation technology and the state of quality control in the pesticide 

industry along with their future trends, as a p-eamble to quality control 

of pesticide formulations. A lecture on quality as a route to survival 

underlined the impcrtance of the theme of the programme. 

Subsequent two technical sessions were devoted to various factors 

that influenced the quality of pesticide formulations. These included thP. 

quality of formulation canien and adjuvants and the impact of the processing 

method used. The particle size of pesticide products tras also c01Telated 

with their bioactiYity, alligning it an impcrtant role in complex balance 

of quality auuranc.e of pesticide fcrmulations. Similarly, good quality of 

packaging can ensure long alself life and safe transportation, thus contributing 

to maintenance of the quality. This aspect was covered by a presentation 

on common tests of packages for crop protection products. 

The experimental demonstrations in the af temoons were synchronised 

with respective lectures held in the preceding foraioons. For quality control 

of clays, the participants were exposed to measurements of pka, 1uspensiLility, 

determination of bulk density and measurement of average particle size 

and particle size distribution using Fischer sub-sieve sizer and micron photo 

si:er equipments. Similarly, for quality ass•..1rance of surfactants and solvenu, 
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experimental . component consisted of determination of properties like HLB 

value. cloud point. flow p<.'int. surf ace tension and refractive index. 

The next two technical sessions were devoted to specifications for 

pesticide formulations fer quality control and standards deYelopment with 

reference to Indian experience. Presentation on quality as pen::ei'W'ed by 

regulatcry agencies and an shelf life requirements of pesticide farmulatiocs 

were also made. A p ese.11tation on international collaboratiYe testing of 

analytical methods of pesticide analym proftded an oweniew of metbodology 

fer aniftn& at tbe official methods of ualy9is. ~ relevent ezperimental 

demonstration comiated of chedJng on physic:o-cbemical p-operties of 

fcrmulations like wettable powders and wspension cancentrates. including 

determining suspensiDility. Yiscosity, moisture c:antent. Brit mLtter and 

wettability etc. 

The analytical aspects were coftl"ee! daring next 6 technical sessions 

and same number of experimental seaiaas. In llddition to standard chemical 

methods of analysis. automation in cbemical analysis was discussed to provide 

an exposition to use of micro poc:ewm9 in titrimetry enaring repeatability 

of the results and eliminating human error to a great agent. The experimental 

demonstration consisted of manual and auto titrimetry taking iodometry 

as a case study fer the analysis of carbozin, a wheat fungicide and seed 

dressing agent. 

Amonpt the spectroscopic methods both infrared and ultra-violet 

techniques were disamed giftn& their theory and practical applkations 

to pesticide analysis. In experimental demonstration, tile candidate pesticide 

taken was again c:artMmn, wbicb could be analysed by both UV and IR 

techniques. This aJso proftded the participants to get a feel of comparative 

adequacy and MDSitirity of different methods of analysis. A methodology 

for qualitative and quantitative analyms using IR technique was also 

demonstrated. 

Similarly, G~liquid chromatographic (GLC) and high pressure liquid 

chromatographic (ff PLC) techniques were discuued in great detail covering 

theory, instrumentation and their proper techniques and uses along with 

practical examples of pesticide anal,.ts. Durin1 la~atory sessions, analysis 
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of methyl parathion using internal standard method by GLC and subsequently 

by HPLC were demonstrated. Later participants bad a hands-on experience 

in analysing butachlor and carboxin by ff PLC and comparative analysis 

of methyl parathion using GLC and HPLC techniques. A laboratory 

demonstration on gas chromatograph using a mass spectral detector was 

also conducted. 

The biousay technique could proftde. a direct appr:>ach for quality 

control or pesticide farmalatiaas. .. the product is tested against target 

pest& which the fcrmalatian is auppwecl to controL A peaentation on 

significance of blousay teclmiquea. in pesticide analysis gue its advantages 

over other methods. 

The impcrtance of good labcratc:ry practices in a quality control 

labcratc:ry 'handling toxic materials can not be undermined. A lucid account 

on the subject of safety and reponsibility in labcratc:ry management was 

provided by the World Bank consultant from US Environmental Protection 

Agency. 

In the presentation on instnunent maintenance. the participants 

were exposed to useful life etu-ve of the equipments and preventive and 

corTective methods of maintenance. 

A concluding paper dealt on the impact of pesticides on the 

environment. 

6.0 Recom-..l•ttm. 

On the eostcluding day of the training programme, the participants 

anived at the f ollowtng recommendations by consensus : 

6.1 Saf~ of...,.. 
It was dilC1MHCI and found that the A!lalyst is often unaware about 

the potential toxiocologtcal hazards of various peaticidal systems he 

analyses in an enclosed laboratory and can be subjected to toxic exposures 

jeopardising his/her health. It was allo recommended that neeuary 

information ma~ a11o be collected from us, EPA and also to take due note 

of good laboratory practices. 
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6.2 CollaboratiYe analr-=is 

The participants were of the view that in order to follow reliable 

analytical procedures, participation in collaborative analysis with 

intern..tfonal bodies like AOAC and CIPAC would be useful. 

6.3 There was a good deal of discussion on the method of handling of 

pestiacidal p.."OCl.ucts aCter detricration on storage as there were two 

prevalent views i.e. whether the product should be distructed er 

ref~ulated. '!be participants were of unanimous view that necessary 

strategy should~ worked out in cooperation with GIFAP. , 

6.4 Participants were of the view that the developments made in the 

PDPI laboratories on the Quality Control ~fications fer mineral clays 

and emulsifier systems can be used by the member countries fer developing 

their own quality control parameters fer these formulation inputs. It 

was also decided that the participating c01mtries may also be sent the 

PDPI news letter when published fer keeping them infcrmed about the 

developments taking place at the PDPL 

6.5 In view of certain delays in communicatfons from UNIDO!HIL and 

the parti....: ating colmtries it was recommended that the plans and 

recommend!ltions for the next course may be started early so that delays 

may be avoided. 

7 .O Concluding sesion 

After the ·presentation of the recomm~nc:lations by Dr. S.P. Dhua, 

Regional Co-ontinator, RENPAP, a comment on the content and 

organisation of the training programme was made by Dr. Wade Van 

Valkenbw-g , UNWO adviser, who commended the efforts. 

Mr. H.K. Khan, Secretary, Chemicals and Petrochemicals, Ministry 

of Industry, Govemment of India, delivered the veledictory address. He 

expereued satisfaction that this training was the fint major acti~ity 

undertaken by India after assuming the role of co-ordinator of the regional 

network. He also expressed his gratitute to the international agencies 

• 
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such as the World Bank. F AO and UNDP for putting together this programme 

and to UNIDO for its initiative in enabling India to stage this programme. 

He also exp essed hope to conduct more such p"<>gl"ammes. workshops 

and group meetings in India in the coming future. 

Subeequently. Mr. Henry J. Nardy, Deputy Resident Representative, 

UNDP addressed tlH- participants mid clistnl>uted certificates of 

partidpaticm in the course. Be allo I* es mated momentoes to each of 

the participants and the internatiunal faculty members. 1be functicm 

Pesticide DeTelopment Programme India to all those trho contn"buted 

to the sucess of the training Jll'OFamme. 

- - -· 
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Mr. V.N. Sharma 
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15/7, Mathura Road, 
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Ministry of Industry 
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Ms. R. Susilowati, 
Chemist, 
Institute for R&D of Chemical Industry, 
Ministery of Industry, 
Pekayon - Pasar Rebo, 
P.O. Box 16 JATPK, 
Jakarta Timur 

Annex. 
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K.U.KOREA .. Dr. Hong Moo Ki. 

- . 

Chemist • 
. Dept. of Agrichemical Chemistry, 
Agricultural Chemicals Research Institute, 
Rural Development Administration, 
Suweon-170, 
Telephone : (0331) 43 - 9805 

0 Mr.Kang Chang Sik, 
Senior BioJosjst, 
Dept. of Agricbemical Biology, 
Agricultural Chemicals Research Institute, 
Rural Development Administration, 
Suweon 170, 
Phone : (0331) 43-9806. 

SRI-LANKA 0 Mr. C.M.D. Dbarmasena, 
Experimental Officer, 
Agricultural Research Station, 
Mabailluppallama, 

THAILAND 0 Mr. Vmai Pitiyont, 
Scientist, 
Agricultural To:r.ic Substances Div., 
Dept. of AgricultlD"e, 
Paholyotin Road, Bangkhen, 
Bangkok-10900 
Phone : 579 - 3577 

WORLD BANK 0 Ms. Agnes Kiss, 
Office of Environmental and 
Scientific Affairs, 
The World Bank, 
1818, ff. Street, N.W., Rm D-1014, 
\'f~.sbington, DC 20433, 
U.S.A. 

0 Pr. Wan-en R. Bontoyan, 

0 

Head, Analytical Chemistry Section, 
Environmental Protection Agency, 
Building 306, BARC-East, 
Beltsville, Maryland-20705, 
U.S.A. 

Ms. Mary Toet, 
Quality Control and Product Dev. Manager, 
Agricura (Pvt.) Ltd., 
Harare, 
Zimbabwe 

F AO 0 Dr. E. Bojadzievski, 

UNIDO 0 

Chief of M~uion, 
FAO 
New Delhi 

Mr. Matiul Islam, 
SIDFA, 
UNIDO, 
New Delhi. 
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Head of Chemicals DiYision. 
Plant Protection and Agrocbemistry Centre, 
Ministry of Agriculture and Food, 
Budapest, 
Hungary 

• Mr. J. Hartmann, 
Mmger P,_cbging Teclmology, 

• BayerAG, 
Darmagen, 

RENPAP 

F.R.G. 

• Dr. J. Wade Van Valkenburg, 
494, Curfew St., 
St. Paul, Mn. 55104 
U.S.A. 

0 Dr. A.R. Woodfcrcl, 
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May and Baker Ltd., 
Dagenham, 
England 

0 Dr. S.P. Dbua. 
Regional Coordinator, 
RENPAPand 
Chairman and Managing Director, 
Hindustan Insecticides Limited, 
Hans Bbawan, 
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New Delhi 

Gon. of India• Dr. R.L. Rajak, 
Plant Protection Advisor 
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Department of Plant Protection, 
Quarantine and Storage 
Ministry of Agriculture 

0 Dr. P.V. Krishna, 
Advl1er (Petroc:hemicals), 
Ministry of Industry 

v Dr. B.S. Attri, 
Dept. of Environment 

POPI 0 Mr. M. Lal, General Manager (Pt-oject) 
0 Dr. S.K. Khetan, Dy. General Manager (RlcD) and Head POPI 
" Dr. P.K. Ramdas, Group Leader (Formulations), PDPI 
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• Mr. V.N. Dutta. Group Leader (Pilot Plant). PDPI 
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.. • Prof. s.K. Natherjee, Prof. of Eminence (Retd.) 
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A Malkaganj, 
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Training Prugramn1e oa 

QUALITY CONTROL OF PESTICIDE FORMULATIONS 

Forewcrd 

Preface 

Recommendations 

Aide - memoire 

Schedule 

.. Ust of ;-articipants 

A 1 Address-Dr. S-P. Dhua. coordinate.- RENPAP 

A 2 Address - Dr. Agi Kiss, Wcrld Bank 

A 3 Address - Mr. Gamil M. Hamc!y, 
Resident Representative UNiJP 

A 4 Address - Dr. E. Bojadzievsld, COM, F AO 

A 5 Address - Mr. Shyamal Ghosh, Jt. Secretary, (Chemicals) 

A 6 Inaugural address - Sbri R.K. J aichanclra Singh 
Minister of State icr Chemicals 
and Petrochemicals 

Country Papen 

B 1 China 

.. B 2 India 

B 3 Sri Lanka 

C 1 Pesticides of Future - S.K. Mookerjee 

C : Trends in Pesticide 
Formulation Technology - S.K. Khetan 

C 3 Quality Control in Pesticide Industry - K.D. Paharia 

C 4 Quality - A route to survival· W.Van Valkenburg 

i) 

ji) 

iii) 

iv) 

V') 

V'i) 
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Technical SesDoas 

Factors affecting quality of 
Pestidd~ fCll"IDulations 

Quality of Fcrmulation Adjuvants 

Quality Assurance Parameters fer clays 

Processing o! ~esticide formulations and its impact on quality 

Methods of packaging and its effect on quality of pesticides 

Particle size as a quality control parameter of the 
biological acti'rity of pesticide formulations 

Spedficatiam ud ataDUnliaatm 

E 1 Quality Control parameters related to physico-cbemical 
popa ties of pesticide formulations 

E Z Statistical Quality Control and Sampling Techniques 

E 3 Shelf - Life of pesticide formulations 

E 4 Process of standard making - Indian experience 

E 5 Pesticide Analysis from Regulatory agency view point 

E 6 International collaborative testing of analytical methods 
of pesticide analysis 

Analytical Methods 

F 1 Chemical Analysis of Pesticide Fcrmulations 

F 2 Automation in Chemical Analysis 

F 3 Spectroscopic Methods of Analysis - Theory 
and Applications in Pesticide Analysis 

F 4 Gas - liquid Chromatography - Theory and 
Applications in Pesticide Analysis 

F S High Perfcrmance Liquid C.. · romatograpby -
Theory and Applications in Pesticide Analysis 

F 6 Significance of Biouaay Techniques in Pesticide Analysis 

Safety, LabaratCJry Maaaaement 
ud lmtrumeat MaiDten1111ce 

G l Safety and responsibility of laboratory management 

G 2 Instrument maintenance in quality control laboratory 

ff l Veledictory Addreu - Shri H.K. Khan 
Secretary, Chemicals and Petrochemicals 
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Abbreviations 

FAO 

UNIDO 

. . 

. . 
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Food and Agricultural Organisation of the United Nations 

United Nations Industrial De•elopment Orga!lisation 

RENPAP : Regional Network for the Production. Marketing and Control 
of Pesticides in Asia and Padfie 

IDL - - : llindust..u lmecticides Umited, (Hans Bha•an. Babadur 
Sbab Zafar Marg, New Delbi-110 002) 

PDPI : Pesticide Dewelopment Programme India (Udyog V'lhar, 
Gurgaon-122 016, 8aryana, India) 

IARI : Indian Agricultural Research Institute (Pusa Complex, 

BIS 

CIL 

NCL 

JJT 

. . 

. . 

. . 

. . 

New Delhi) 

Bureau of Indian Standards (Manak Bhavan, Babadur Shah 
Zafar Marg, New Delhil 10 002) 

Central lnsectidcles Labaoratory (NH-4, Faridabad) 

National Chemical Laboratory (Pune, Maharashtra) 

Indian Jnstiture of Technology, (Hauz Kbas, New Delbi-
110 016) 
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