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BAC%GR.omm: 

During the Hay 1984 aeeting of the Regional Betvork on Pesticides 

for Asia and the Pacific (REHPAF) at Dhaka. laqgladeah certain reco111111endationa 

were aade concerning la~oratoriea and peraonnel epecif icationa. One such 

recom11endation was that the Regional Betvork organize workshops Gr eeainare 

aiaed at upgrading the knowledge and techniques of analytical laboratory personnel. 

Suggestions were aade as to the countries where possible training might be 

undertaken and. in eoaE: respects. the kinds of training aaterials to be used. 

In an elfort to standardize aethodology within the region. it was 

envisioned by the experts aeeting on Quality Control of Pesticides that specific 

aethods of analysis. to ensure uniforalty thrrt•tJhOUt the region. would 

be used. The panel of experts. after identifying 15 c011aOnly used pesticides 

aaong the participating countries decided that available standardized aethods 

such ae CIPAC, PAD. and AOAC, be adopted for the region. As new products 

entered th~ region it was further reco11mended that iaproved or new aethodology 

be sought by the Regional Coordination Unit and disseainated to the regional . 
network countries. When atandardized methodology and specifications are not 

available it was decided that these organizatioD8 would be urged to give 

i .. ediate consideration to the establiahment of ·~cif ications and method• of 

analysia. 

It wa1 reveal•d• during this ee1sion, that there is a need for 

aeaber countries to f ollov .uniform 11ethod1 of analyei• and analytical 

aethodologiea, whether phy1ical or cheaical, ao as to as1ist each other a• the 

need ar1•••· If each country was uaing the 1a11e techaoloay then it would eaaier 

for them to •Hilt other members of the region., 
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The Vorld laalt proposed an expanaion of the project for Pesticide 

Evaluation and Safety Te~ting (PEST) Programae for the Asian Region. The 

justification and rationale behind this PEST program was to allow the countries 

in llENPAF, through analyeie of pesticide products and 80nitoring of residues in 

crops, hU118n blood and urine, soils, and water to identify their 11e>st critical 

pesticide related problems. 

As vas initially envisioned by the project, about 48 chemists 

(approxi .. tely six from each participating country) w~uld be trained in a two 

year period and kept up-to-date in practices and procedures for assaying pesticide5 

and analyzing their residues in the aforementioned matricep. Included within 

this training framework, would be theoretical considerations, routine 11aintalnance 

and simple repairs of equipment. 

It la not difficult to understand why a thirteen week. course was 

envisioned to cover all of the aspects of the proposed PEST program. However, 

within the teras of reference, as outlined by Dr. James A. Lee and dated May 28, 

1986, this report will deal with only pesticide formulations and the effort to . 
evaluate laboratoriee capable of training chemists from RENPAF member countries. 

The residue capability of laboratories in India vill be mentioned only cursorily. 

An in depth evaluation of pesticide residue laboratories capable of being used 

lo a similar RENPAF project in Thailand ls under separate review. 
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OBJECTIVES: 

In connection with this project, candidate laboratories to serve as 

the foraulation analysis training center were to be identified. In addition, 

the adeq'"-Acy and availablity of existing equipaent and peraonnel,the ability of 

the laboratory organization to provide general management of the proposed project, 

and the facilities (including housing, caterior, etc.) were to be assessed. 

For the aoat promising laboratories additional equip11ent needs would be enumerated, 

and an eati .. ted budget fot the two year training progra• prepared. Identification 

of course instructors, resident in the RENPAF area, would be undertaken if 

possible. 

It was decided, after consultation with Ka. Janice Jensen, UNIDO 

consultant to evaluate residue laboratories in Thailand and RENPAF Project 

Officer Mrs. Cecilia Gaston, that certain assumptions had to be made before 

relevant programs could be developed. The course itself would be two six week 

periods involving twelve trainees froa the RENPAF network countries. Candidates 

for the course would be experienced bench chemists already working in the field 

of formulation analysis. It is presumed that
0

the candidates would have, as a 

aimimua, exJh=rience in thin layer chromatography and vet chemical analysis. 

Selection of the candidate laboratories will be baaed, in part, on 

the availability of appropriate equipme~t, e.g., gas-liquid chromatograph 

(GLC), infra-red spectrophotometer (IR), or high pressure liquid chromatograph 

(BPLC) in the Network Member's Laboratory or its plan for securing same. 

Where equipment and facilities are unavailable, the Rational Coordinator 

would solicit contacts with the pesticide industry for donations or reduced coat 

purchase opport~nities of func~ional instruments. If equipment cannot be secured 

ia this fashion, the arrangement• for utilization of pesticide industry labor~tory 

facilities by the trainees on a regular basis must be established and demonstrated. 
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SRIRIRAM INSTITUTE FOR INDUSTRIAL RESEAR.CB 

19, University Road, 
Delhi-110 007 
Telephone 2521267 

During conversations with Kr. Shya11al Ghosh, Joint Secretary, Ministry 

of Cheaicals and Fertilizers, the above n3aed laboratory was aentioned as a 

possible candidate from the industrial side of the spectrum. The Shiriraa 

Institure For Industrial Research (SRI) facility was toured with Kr. N. s. 

Birdie and his staff. In particular, the Institute'• developing Analytical 

Research Division was of significance as they currently accept sponsored research 

projects and have some of the necessary sophisticated instruments that are used 

for pesticide formulation analysis. Useful for cheaical analysis of formulations 

and on hand for use are:- ultra-violet spectrophotometer (UV), several gas 

liquid chromatographs (GLC) equipped with thermal conductivity, electron capture 

flaae ionization and nitrogen-phosphorous flame ionization (N-P FID) detectors, 

and a high pressure liquid chro11atograph (HPLC). The institute does not train 

individual&, per ~e, in any type of analysis but accepts sponsored research 

projects from industrial organizations and hat done work for UNIDO, WHO, USDA, 

and others. SRI, in addition, has an excellent library facility as part of its 

infrastructure with current journal articles listed by subject for review by 

resident scientists on a quarterly basis. 

Currently SIU is involved with heavy metals and pesticide residue 

aonitoring in river waters in an effort to determine point of entry pollutants 

and polluters. This study will use a plasma ty~e spectrophotometer for the 

analysis of heavy metals. 
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DIVISION OF AGRICULTURAL CHEMICALS- INDIAN AGRICULTURAL RESEAR.CB INSTITUTE 

Rev Delhi-110012 

During a visit to the Indian Agricultural Research Institute (IARI) 

Division of Agricultural Chemicals it vas determined that the work of this 

facility is directed to the analy1i1 of residues of pesticide cheaicals. 

More iaportantly, the thrust of the research is directed to detenainations of 

residues in plants, soils and water under the agro-cliaatic conditions found in 

the region. Vhile touring the facility with Dr. s. K. Mukerjee (recently 

retired head of the facili~y) it vaa noted that the laboratories were well 

equipped for residue analysis and contained electron capture, flame ioni%ation, 

and flame photometric (GLC), RPLC equipment, as well as nuclear magnetic 

resonance equipment for structure elucidation of isolated metabolites. On hand 

but not in use as of this ti•e was a newly acquired N-P (FID) detector equipped 

GLC. This laboratory does not train formulation chemists and by its very nature 

should not handle formulation level chemicals owing to the potentlal for 

contallinati.on of glassware and laboratory confines. It could, however, be involv:-,: 

in any typ~ of ?esldue training that could be
0 contemplated. 
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CENTRAL PLANT PROTECTION TRAIP.ING INSTITUTE 

Directorate of Plant Protection, Quarantine and Storage 
De~artaent of Agriculture and Cooperation 
ltajendranagar, Hyderabad- SOO 030 

The Central Plant Protection Training Institute (CPPTI) in Hyderabad, 

under the direction of Dr. c. N. Joshi, vas recommended by Dr. R. L. Razak, 

advisor to Plant Protection Agency, during a brief consultation. Dr. lazak, in 

addition, suggested that the Central Insecticides Laboratory, in Feridabad, 

should be droppP.d froa itinerary aa the laboratory vae not suited to this kind 

of training program. 

The CPPTI facility, as Dr. Razak indicated, la a strong candidate for 

the formulation analysis facility envisioned by RENPAP. One of the objectives 

of the institute is to provid~ training for laboratory personnel vho are or 

vill be involved in analytical vork on pesticide formulations and residues 

under the Indian Insecticide Act. 

The students who attend this pesticide formulation and or residue 

analysis training come to this facility for the three 90nth courses. They are 

allowed free accomodation at the hostel located on the campus about 2Ska from 

the city and are required to remain there during the extent of the course. The 

facility, which vas toured vith Dr. P. s. Chandurkar, head of the Division of 

Pesticide Chemistry, and other staff members, also contains an in-house class 

room vith sufficient audio visual aides for lectures, a comprehenaive library, 

and maintains a duplicating facility that enable• ready reproduction of note• 

and course work. 

In additlo•• to the tvo three month c >Urses, which are routinely 

ta~ght at the facility by the i09truction 1taff from the facility, there i1 

an i09tumental analyai1 cour1e with a duration of tvo weeks. This cour1e is 

taught to more advanced atudent1. 
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The laboratory is equipped vith GI.C's fitt~d vith thenaal conductivity 

and flame ionization detectors, a ultra-violet/visible (UV/VIS) epectrophotometer, 

IR, and BPLC. These instrument• are used for the the deteraination of formulation 

level pesticides while a different GLC eillilarly equipped is used exclusively 

for deterainations of residue levels of pesticides. 

CPPTI acts as a referee laboratory for India in legal dis~utes between 

manufacturers and the regulatory authorities using Indian Standard Institute 

(ISI) aethods. 

While a class of eight would be pref erred, a class of twelve could be 

acco11110dated. Dr. Joshi and Dr. Chandurkar were both very interested in having 

CPPTl involved in the training process of the RENPAF chemists. 
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RINDUSTAR IBSECTICIDES LIMITED 

PDPI Centre 1 HIL l&D COllplex 
Udyog Vihar 1 

Gurgaon-122 016 1 Baryana 
Telephone 22319 

The laboratory facility 11 located at a distance of 7 l:a fro• Indira 

Ghandi International Airport and about 25 kll frOll Delhi proper. Hindustan 

Insecticides Ltd. (BIL) la involved with the Pesticides Development Progra .. e 

in ladia 1 a UNDP/UBIDO assisted project having objectives of strengthening the 

pesticide industry in India, at the site in Gurgaon. 

There ls an adequate array of equipment for use in the proposed 

training session and includes, in addition to balances and other ancillary 

equipment, 1&1 UV, and atomic absorption spectrophotometers, as well as GLC and 

BPLC chr011atographs. The GLC instuments are equipped vith ther11al conductivity 

and flame ionization detectors while the RPLC contains the standard UV/VIS 

variable wavelength detector. 

Dr. s. P. Dhua, chairman and aanaging director, and Dr. s. K. Khetan 1 

research and development manager and head of this government of India Enterprise 

vere both keeDty enthusiastic about the potential for such a pesticide formulation 

analysis course. HIL has provided a cour1e, in November 1985, directed to the 

training of individuals in Pesticide Poraulatioa Technology. From that progr ... e 1 

it is anticipated, that the six week training session for experienced pesticide 

for1111lation cheaist1 vill be drawn. At the tiae of the visit aost of the RIL 

staff vas on holiday, however, judging froa the staff on hand at the tiae of the 

visit and the readines1 of the aa.lytlcal instruaents, BIL is capable of holding 

· the proposed progr• .... 

It is anticipated, since RIL does not have a meeting room associated 

vith the Centre, that any participants would have to be housed in a facility 

which contained .. etina room capability. Additionally, participants would 

have to be tranaported, daily, frOll the laboratory facility to their housing 
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area after the f iret week of instruction. 

The laboratory, used principally for the analysis of foraulation level 

pesticides, le spacious and will easily contain the anticipated participants. 

BIL le also well equipped to undertake a variety of other physical testing 

procedures nor11ally associated with quality control testing of foraulations. 
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EXPENSES ASSOCIATED WITH HOLDING THE COURSE AT CPPTI 

FIXED COSTS (based on 12 students/session) 

Laboratory Safety equipment for participants 

Replacement Chemicals and glassware 

Transportation from housing to laboratory facility 

Communication, telex, etc. 

Paper, copying, books, etc. 

Faculty (2), honorariua, air travel, per diem 

Support staff, including foternal faculty 

Miscellaneous 

LODGING COSTS 

Using the CPPTI hostel ($100/etudent/6wks) 

Lodging at Hotel in Hyderabad ($672/student/6vks) 

Food allowance ($420/student/6vks) 

AIRFARE COSTS 

For all RENPAF participants combined 

INSTRUMENT PURCHASE (one time expense) 

RPLC instrument 

CONCLUSIONS 

with participants lodged at CPPTI hostel 

With participants lodged at hotel in Hyderabad 

IX>LLARS 

250 

1,000 

1,600 

soo 

1,200 

1,000 

1,000 

2,000 

8,500 

25,000 

TOTAL COST* 

23,300 

30,250 

Cost of conduction program would be exactly double these values for two ses1i~ns. 

* Does not include the cost of the one time instrument purchase. 
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EXPENSES ASSSOCIATED WITH HOLDING THE COURSE AT RIL 

FIXED COSTS (baaed on 12 atudenta/aeaaion) 

Power generation 

Laboratory safety equipment for participants 

Replacement chemicals and glas~ware 

Transportation from housing to laboratoy facility 

Coimaunication 11 telex 11 etc. 

Paper, copying, books 11 etc. 

Faculty (2), honorarium, air travel 11 per diem 

Support staff, including internal faculty 

Miscellaneous 

LODGING COSTS 

Using India International Centre ($1450/student/6wks) 

Using UNDP hotel such as Claridges ($2050/student/6wks) 

Using Management Development Institute ($100/student/6wks) 

Food Allowance ($420/student/6wks) 

AIRFARE COSTS 

For all RENPAF participants combined 

INSTRUMENT PURCHASE (one time expense) 

BPLC instrument . 
CONCLUSIONS 

With participant& staying at India lnternationl Centre 

·· With participants 1taying at Claridge& or dmilar UNDP hotel 

With participants ataying at Management Development· lnatitute 

DOLLARS 

800 

250 

1 11000 

111600 

500 

1.200 

1,000 

1,000 

2,000 

17.400 

24 ,600 

s11 04o 

s.soo 

25,000 

TOTAL COST* 

40,290 

47,490 

24,090 

Coit of conducting program would be exactly double the1e values for two ses1ions • 

* Doe1 not include the cost of the one time iR1trument purchase. 
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UCOHHENDATIONS 

1. Training should be held between October and April to avail the 

participants of the beat weather possible for travel and convenience. 

2. The National Coordinator of the p.t\rticipating country should provide 

the names of candidates, in consultation vith the respective 

laboratories associated vith pesticide foraulation analysis, to the 

management organization providing the training. The nuaber of chemists 

to be trained over the tvo year period would have to be chosen by 

RENPAF ae the nuaber 48 vae to include residue chem.lets as well. For 

tha sake of simplicity, it ie aeeuaed that the total number of chemists 

t-> take formulation training will be 24. It would seem prudent to 

train representative numbers of chemists from each RENPAF country and 

not serve as a training facility for a single country. 

J. Travel and housing arrangements should be aade by UNDP/UNIDO for students 

and visiting experts to ensure the quality dictated by an international 

program sponsored by both. 

4. The management orianization should make available to participants 

all materials in English prior to a class session. Most participants 

are capable of reading technical material but some would find the spoken 

proceedings in English to be difficult if not impossible. Early release 

of lecture material would overcome this situation. 

5. As a means of enhancing the formulation capablity of the laboratory, an~ 

to provide a further instruction instrument, it is strongly recommended 

that a multi-component HPLC system, if possible, be purchased. Such a 

system would be the ~imple ternary pumping system offered by Spectre 

Physics, a Shoeffel UV/VIS detector, and a Hewlett Packard Model J390A 

integrator for data reduc:ion of the detector output signal. 
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6. India is capable of hosting both the pesticide formulation and pesticide 

residue training sessions as broadly outlined by l.ENPAP. The foraulation 

portion ahould be held in one facility and any needed RENPAP expert• 

brCMaght in to assist with instruction. The residue training could be 

organized by one facility, but it would be expected that the participants 

would spend 11e>re tiae, than the six weeks considered for the foraulation 

training, learning at the laboratories of the array of individuals 

conducting pesticide residue analysis and pesticide residue research 

in India. It should be noted that all the laboratories involved with 

residue analysis, per ae, were not visited. 

7. Any foraulation expertise, aa directed by earlier P.ENPAP guidance, 

be obtained froa the l.ENPAF countries and those chosen be fluent 

in the language of the written course work and lectures. 

8. Efforts be .. de, by the .. nagement organization of the training session, 

to obtain a list of the fifteen most c01111only used pesticides in each 

of the llENPAF countries so that the training may include the most up-
• 

to-date instrumental methods available for a representative group. 

As the course is repeated, the original fifteen compounds should be 

examined to determine if they need to be changed t~ reflect the use 

in the countrie1. 

9. Once the material• of analysi1 are cho~en, the United States Environment<· 

Protection Agency Laboratories at Belt~.!lle, Maryland be petitioned 

to provide, if possible, the 1tandard and secondary (technical) aaterialr, 

required. 
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10. Po•-ible course instructor• out•ide of tho•e froa CPPTI and RIL •hould 

include Ks. Thel- Antazo froa the Bureau of Plant Industry of Hanila­

Phillipinea. While little tiae baa been •pent attempting to locate 

potential inatructora, Ks. Anta~o has conducted aillilar training 

in the past. 
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CONCLUSlc>BS 

loth CPPTI and RIL have the facilitie• to undertake the formulation 

traiai~ envisioned by ltENPAF and aubject to the aeauaptiou .. de earlier. 

If the eessiona are to be the training for beginning cheaiets, and not 

for the experienced bench cheaist• coneidered in the aeeuaptiona then the 

hoetel or the Hanage~nt Development Inetitute lodging vould be appropriate. 

On the other hand, it would seea appr~priate to offer the aore ezperienced 

cheaist aore than the bareet of necessities. 

Vhat ha• been presented 1• the best esti .. te of the costs that aight 

be expected to be incurred in the presentation of euch a program at each 

facility. It would appear, however, that the beat financial arrange•nt for 

the formalation training would be at CPPTI. If on the other hand the Kanageaent 

Develop•nt Institute is used as the lodging and catering facility, then the 

two are equivalent and either could be used comfortably as the managing authority. 

CPPTI has been presenting this type of prograa for quite SOiie tiae as 

the consultant was shown data to indicate that both a·basic pesticide foraulatior. 

analysis as well as instrumental methods course are presented more than twice a 

year for more than five years. 

Both laboratories will need further inetruaental equipment to enable 

participants to have access to the kind of equipment envisioned by R.ENPAP • 
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