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Abstract 

The report covers ooe .ootb consultancy at the Pesticide Residue Laboratory 
of Plant Protection Wing of Department of t.griculture !Jttension io Dhaka, 
Bangladesh. Details of the inatruaents, equipment available for Residue 
Laboratory are given together vitb recommendations for further purchases. 
Details on tbe need to increase laboratory apace, staff and their training 
are also given • 

2 Summary of Recomaendationa 

The consultant rec0111aends that the following recommendations 2.1 to 2.5 to 
be iaplemented ••soon as possible in orcl:; to carry out proper and 
..aningful residue analysis at Plant Protection Ving of Department of 
Agriculture !&tension. 

2.1 AccOllllOdation 

2.1.l E&tra rOOtaS for pesticide residue analysis. 

?.l.2 Purchase and fitting of 2 additional air conditioning units. 

2.1.3 Purchase and fitting of one fuae capboard in the residue 
laboratory. 

2.1.4 Separate supply of bot and cold veter for residue la~oratory. 

2.1.S To reaove the esisting toilet and convert this s .. 11 rooa for 
washing up of residue laboratory glassware. 

2.1.6 Purchase and fitting of large deep sink in glassware washing up 
rooe. 

2.1.7 Purchase of one deep freeze (-zo0 c) and a large fridge and 
place in the designated saaple preparation rooe. 

2.1.8 Purchase of dishwasher for glassware cleaning for residue 
analysis. 

2.2 Staff 
~ 

2.2.1 Present trained staff should continue to work per .. nently on 
re1idv. analysis 

2.2.2 One additional graduate in ch .. istry and one technical 
assistant to be recruited i ... diately and be trained in residue 
analysis. 

2.2.3 Trained staff 11Ult be encouraged to re .. in in the laboratory to 
do analy1is and •u•t never be transferred to non-analytical 
jobs i~ the depart•ent. 

1..2.4 Che•ists 1hould be given re1ular training at Plant Protection 
Wing. 
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2.3 Inatru.entation 

2.3.l Purchase of Gas-Liquid Cbr01aatograph fitted vith Nitrogen 
Phosphorus Detector, recorder and all neceasar1 spare parta. 

2.3.2 Purchase of High Performance Liquid Chromatograph vith UY 
detector, recorder, columns and other neceaaarJ spare parts. 

2.3.3 Purchase of UY laap. 

2.3.4 Purchase of UY-visible apectrophoto.eter. 

2.4 Equie-ent 

2.4.l Purchase of eJttra glassware for residue anal1aia. 

2.4.2 Purchase of lotar1 Evaporator. 

2.4.3 Purchase of further auppliea of cheaicala, eg pure solvent 
various reagents and GLC and HPLC accessory cbeaicala. 

2.4.4 Purchase of specific equipment for residue anal1sis. 

2.5 Services 

2.s.1 Separate hot and cold water supply. 

2.s.2 Iaproveaent in the service• of the electricity. 

2.6 Safety in the Laboratory 

2.6.l Safety equipaenta, cg spectacles, la~ratory coats, eye wash 
bottles, gloves and proper screen• all essential and auat be 
used at all tiaea ia the residue laboratory. 

• 

• 

• 

• 
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3 Introductioa 

Plaat Protection Ving of the Department of Agricul~ural EJtteaaion i• 
located at lbaaarbari, Far.gate, Dbata. llr A R ~ban is tbe director of 
Plant Protection iling tlbicb baa four sectioaa. these are:-

l) Pesticide aad Quality Control; Residue analysis. 
2) Aerial and ground operation. 
3) Plant quarantine. 
4) Diagnostic surveillance aad forecasting • 

the organisation and persoDDel chart of Plant Protection ving is enclosed 
in u appendix l. the Deputy Director of Plant Protectioa ving, llr K A 
Kalik is ia charge of pesticide residue and For.ulatioa laboratories aa veil 
a• controlling tbe registration of pesticides. the laboratories are served 
by one senior cbeaist, three cheai.st• and three Technical Assistants. One 
senior cheai.st (part-ti-) and tvo cheai.•t• were attached to the residue 
laboratory for training purposes. 

this report discus••• in dee.ail the present set up of the residue 
laboratory, training prog~ to the laboratory •taff as vell as 
rec~ndations for furthe,·residue analysis. 

3.1 Bac!Egrouad 

Bangladesh is pri .. rily an agricultural country. Its econoay is 
largely d01aiaated by agriculture vbich account• for about 46% of its 
gro•• d09estic product, 75% of eaployaent and over 80% of export 
earning•. 

Rice i1 the .. jor crop, langlade1h ranks fourth 880ag the rice 
producing countries of the world. Rice, the 1taple food of the people 
of Bangladesh doaiaates faraing; approxi .. tely 80% of the total 
acreage under agriculture i1 devoted to rice. Approxi .. tely 80% of 
the world'• jute i• produced in the country and it i1 a aajor 1ource 
of foreign exchange, providing 56% of the total export1. Banglade1h 
i1 the vorld'1 fifth largest producer - exporter of tea in the world. 
Other .. jor crop• are tobacco, vegetable•, fruit•, pul1e1, cereal•, 
potatoe1 and 1ugarcane. The1e crop• are aainly for do•e•tic 
con1uaption. Spice• are al10 • aajor exp~rt and there i1 a hope for a 
1urplu1 of potatoe1 for export in the future. 

Bangladesh is a food deficit couctry and to increa1e production of 
food grains, the aovernaent h~• been pur1uin1 variou• agricultural 
policies. The1e include education, re1earch, training and use and 
control of pe1ticide1. 

Pe1ticide1 play a vital rola in controllina pe1t1 and di1ea1e1 and 
thus en1urin1 both quality and quanr.ity of food. the pesticide 
adaini1tration and quality control section under the Plant p,otection 
Wins of the Depart11ent of Aariculture requires extensive inforaation 
on pe1ticide1 ~fora they are approved by the Kini1try of A1riculture. 
The inforaation include• toxicoloay of pe1ticide1, formulation and 
env~ronaental behaviour includin& pe1ticide re1idue1 in crops and 
1oil1. The pesticide ordinance of 1971, aodified in 1984 regulate• 
the iaport aanufacture, foraulation, tale, di1tribution and proper u1e 
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of pe•ticides. The pesticide rules of 1985 lay dovn detailed 
require.ents of inter alia the goveraaent cheaist and the pesticide 
laboratory. 

The pe•ticide laboratory va• started in 1966 and after two llOYes vas 
located at the Plant Protection Wing in 1982. At the tiae the 
laboratory vas set up, assistance both aaterial and technical, vas 
given by GTZ (the Geraao Technical assistance progr .... ). The present 
residue analytical instruments vere provided by BCD 80/003 project 
under the direct supervision of Kr D U lban. The laboratory suffered 
a severe biov in 1984 vben llr S A lban (Deputy Director in charge of 
Pesticide Registration and Quality Control} and Kr R Aain (Senior 
Cbeai.st} vere killed in an aeroplane crash. 

• 

• 

, 
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4 Proposed Plan for Training in Pesticide leaidue Analysis 

The consultant vill undertake the following plan for residue analysis 
during the period fro. 15 Karch to 9 April 1987 at the Depart•nt of 
Agricultural E&tenaion, Plant Protection ~ing, Dhaka, langladeab. 

1) General discussion ancl presentation on residue and environaental 
.analysis. 

2) Discussion about the significance of residues, tolerances, Maxiaua 
Residue Level, no observed effect levels and Acceptable Daily Intake • 

l) To set up some supervised residue trials for crops and soils. To 
deaonstrate safe and effective application of a pesticide. 

4) Procedures for taking crop, soil and water saaples froa thE supervised 
fa~ra trials. 

5) Procedures for transportation, logging and storage of residue and 
eoviroaaental saaples. Procedures for saaple preparation/reduction. 
To establish written guidelines (in langla) on iteas J, 4 and 5. 

6) To review existing policies and practices involving pesticide residues 
and residue analysis. 

7) To provide bands on training on analysis of iaportaot pesticides 
residues. To adopt analytical methods suitable with the existing 
available equipaents/instruaents. 

8) To provide practical guidance on trouble-shotting and aaint<nance ~f 
equipaent, eg GLC etc. 

9) To give coapreheosive background on chroaatograpbic techniques, eg 
TLC, HPLC, GLC, spectrophotoaetres etc. 

10) To discuss good labOratory practice (GLP). 

11) To discuss safety procedures in residue laboratory. 

12) To discuss present state of art - resiuue and enviroD8ental analysis. 

ll) To subait a report of findings and recommendations. 

4.1 Residue Laboratory - Present Set Ue 

There are well over SO pesticides =egistered in Banglad~sb. There is 
a arowina pressure of Plant Prot~ction Wins frOll various sources, ea 
exporters, trade association etc to provide infor .. tion on the residue 
tevels on aajor crops especially on those crops which are exported to 
various countries. 

The Residue laboratory is a s .. 11 rooa (13 ft x 12 ft) on the third 
floor of Plant Protection Wing. Th• aajor iteaa of instruments/ 
equipment available in this laboratory ar• listed in Appendix II. At 
present no reaular residua analysis ie carri•d out on crops, soils or 
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vater. It is vorth aentioning that if residue analysis bas to be done 
seriously ~n a regular basis, these aust be a co..aitaent by the higher 
aanage11ent of Plant Protection ving to upgrade the existing 
facilities, eg space, equipaents and retain and aotivate the trained 
cheaists. Equipaent and reagents required fnr residue laboratory are 
in Appendix III ancl IV respectively. 

4.2 Progra .. e Iapleaentation 

On arrival at Plant Protection Wing on 15 March 1987, the director 
Mr K A Malik gave a brief description about the set up of their 
departaents. I was introduced to Senior Cheaist Kr Jaf!ar and later 
on vith tvo graduates Kr Kohiuddin ancl Kr llahbub vho vere assigned to 
be trained for residue analysis. 

Tbe prograaae va' split up into theoretical tutorials and practical 
approaches regarling residue analysis. 

4.J Theoretical Tutorials 

A detailed introductory lecture vas given about residue analysis to 
all aeabers of the staff of pesticide and Quality Control Section. 
The lecture and discussion vas supported by a nuaber of slides and 
overheads. The following points vere highlighted during the 
discussions:-

1) Pesticide residue analysis is an extreaely coaplex and 
specialised area of cheaistry and is a big challenge to the 
residue cheaist. 

2) Heed to prevent contaaination and focus was dravn to the sources 
of contaaination. There is a need for separate vork up areas as 
vell as equipaent and glassware etc. 

3) Particular attention was drawn to requireaents of special 
glassware saaples preparation extraction and clean up equipment 
and need to store residue saaples in the deep freeze. 

4) There is a need to keep the foraulation and residue laboratories 
separately. 

5) Why there is a need for sensitive and selective instruments? 

In addition to introductory lecture, an overhead presentation was also 
given on the sianificance of residues, Maximum Residue Liait (MIL), 
Theoretical and Actual Residue•, No-Observed Effect Level (NOEL), 
Acceptable Daily Intake (ADI) and Ritk Evaluation to Contumers. 
Various tutorial• were aiven durina one •onth on chromatoaraphic 
technique•, spectrophotoaetre1, 1aaple preparation/reduction, accuracy 
and precision, liait of detection and determination. Several 
con1ultant'1 notes and variou1 paper•/ literature/book• were given to 
the cbeai1ts for retention. 

Full detail• of the topics covered durina tutorial• are given in 
Appendix v. 

• 
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4.4 Practical Training 

lotb cheaists, Kr Kohiuddin and Kr Mahbub had so.e experience in 
analysie particularly in formulation cheaistry. However, both of tbea 
vere extreaely keen and enthusiastic to leara residue analysis for 
various organochlorine, organophorous and cadi.ate pesticides. 

The residue laboratory bad only one gee-liquid chro.atograph (DAHi 
ll!5) fitted with dual detector f la.e iooisation and electron capture 
( II). There ie no Ritrogen Phosphorus detector (RPO) therefore, no 
analyeie of orgaoophoroue coepouad• by GLC wae undertaken. There is 
no high perfol"llance Liquid chromatography technique available at Plant 
Protection Wing. The UV/visible spectrophotometer (PYE unicaa 
SPl-400) is an old model and ha• been out of action for a long tiae. 

Therefore, initial training on analysis was aainly undertaken on 
various organochlorine co.pounds, eg Dieldrin, Endosulfan etc. 

4.4.1 Gas-Liquid Chroaatography (Electron Capture Detector) 

The GLC-ECD was bought during 1986 but was not used for residue 
analysis. Full training on the use of ECD was given to 
cheaists. Linearity calibration curve• were dravo for 
dieldrin, endosulfaa. Various notes were given regarding 
setting up GLC-ECD and particular attention wad dravo on how to 
avoid contamination of the ECO. Siaple techniques for 
cleaning the detector vere deaonstrated. 

Various coluan packings, eg OVlOl, SEJO, OV17, DCZOO were made 
in the laboratory and detailed procedures were given on column 
packaging/colwan conditioning. 

4.4.2 Residue Analysis for Crops, Soils and Water 

Full practical training on the exter~al standard methodology 
va• given for dieldrin and endosulfan in crops, soils and 
water. In suaaary the following steps were discussed in 
detail:-

1) 

1) 

Logging of residue 1aaple1 and procedures of storing 
samples (deep freeze vas not available in the section, 
saaples vere stored in the fridge). 

Preparation and saaple reduction for residue analysis. 

3) Extraction procedures - choice of solvents to extract 
weathered residues. 

4) Recovery experiaents - spiking and levels of recovery 
criteria. 

5) Selective partition of various coapounds, including back 
partition etc. 
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6) ColUllll chroaatographic clean up - Flori•il calibration of 
colUllll .. terial and various elution patterns were done. 
Other ab•orbents, eg Aluaina, Silica etc were also 
discussed. 

7) Keasureaent of residues. 

8) Calculations of results aod expressing results after 
corrections for external recoveries. 

Siailarly analysis of dieldrio and endosulfan w~• done oo 
various other substrates to demonstrate the robustness of the 
aethocl. Liait of detection and liait of deteraioatioo of the 
aethocla vere established. 

Liaited vork was done by thin layer chromatography to aeasure 
soae organophorous residues, eg Diazoioo, Carbofurao and 
Fenitrottion. However the practical residue analysis was not 
done because the UV laap bas beeo unusable for soae time. full 
detailed of the practical vork is given in Appendix VI. 

4.4.3 Conduct of Supervised Trials 

Supervised residue trials oo Rice, soil and eggplants were 
carried out at che Agriculture Training Instltute, Dhaka. 

The design and layout of these trails were fully explained and 
discussed. Kr lriao Crozier Consultant o~ tbe foraulatioo 
Cbeaistry and Plant Protection Wing (UMDP/FAO Project 
BGD/80/003) provided all the help on tbe foraulatioo of 
dieldrin and endosulfan. Various plot sizes (3 x 10 a or 3 x 5 
a) containing rice, eggplants were sprayed vitb either dieldrin 
or endosulfan at double tbe reco .. ended rates for de.onstratioo 
purposes. 

Particular attention was dcava to the following aspects of 
these trials:-

a) Choice and selection of the plot size aod aarkiaa of 
boundaries. 

b) Calculations of voluae of foraulated aaterials required for 
the area to be sprayed. 

c) Accurate calculations of the voluae of spray 1olutions, ea 
calibration of •pray booll, speed of valkin1 and vol\1118 of 
•pray per ti ... 

d) Various steps to be taken to avoid contaaination of the 
re1idue • ..,1es frOll t ... foraulated aaterial1/spray 
solutions. 

• 
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e) Saaplee of diluted spray solution• were taken for analysie 
in the foraulation laboratory. 

f) Proper disposal of spray dilution in the field. 

g) Hov to take reeidue samples of rice plant, eggplant (fruit 
and leaves) and soil at varioue pre deterained eaapling 
intervals. J~Jl de110nstration Of randOll saapling and 
veight/nuaber of plant• to be taken froa the appropriate 
plots for residue aa.alyeie. 

Photograph• are ettached in AppendiK VII. 

h) Saaplee of rice plant, eggplant and eoils taken at 0 and 1 
days after the application vere aa.alysed for dieldrin and 
endosulfan. Further samples vill be taken at harvest 
intervals and vill be analysed by the residue aa.alyste. 
The reeults vill be sent to the consultant for discussions. 
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5 Coocluaiooa 

Residue aaalyai• ia extremely complez and highly specialised branch of 
cheai.atr,. There is a growing pressure to undertake residue at Plant 
Protection Wing. The Pesticide Residue Laboratocy is oov equipped to carry 
out liaited analysis or orgaoochlorioe pesticides. there is an urgent need 
to improve the present facilities of the residue cc~"'1.stry laboratory and 
detailed reca.11endatiooa of the consultant ... t be strictly followed. 

Ia summary there is a need to increase the laboratory apace, to buy vari~wa 
equi,.eot and instruments, eg deep freeze, GLC fitted with MP detector, 
HPLC, DY lamp for TLC -thoda, spectrophotometer as well aa general 
glassware and reagent~. Io addition there auat be a ~ommi.taeot fr0ta the 
higher .. oage..ot to employ 110re (at leaat Z-3) well qualified cheaistry 
graduate for residue analysis. Effort• auat be .. de to retain the trained 
staff for carrying ou'. residue analysis. Previously :ioalyata trained 
abroad were traoafer~ed to non-analytical jobs in the departaeot and this 
see .. to be an utter wastage of resources. the resour~e• fr0ta various aid 
agencies can only be u•efully benefited if the appropriate trained 
cheaista are retained, aotivated and were given a good direction. 

there is a liaitatioo of funds in Bangladesh. Secious consideration should 
be given to the funds and resource• required to buy the baaic inatruaeota 
to fulfil the consultant• rec09llendatioos. 

Upon purchase of various iostruaeota and equipaeot baaed on the 
rec09leodatiooa and equipment based on the recommendations of the 
consultant an e~teosive and proper training progra..e should be undertaken 
at regular intervals. TLC analytical aethods should be developed for 
various orgaoophoroua coepouods, until cheaists are well trained on other 
instruments. 

Based on the discussions of the report in UMIDO Headquarters, the 
Bangladesh Government should aake a stroni request to seek assistance for 
strengthening of the Plant Protection Wing of Agriculture Extension 
according to the Consuitant's recomaendationa. 

• 

' 
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6 Detailed RecCMlllendationa 

6.1 

6.Z 

Acc~ation 

The reaidue analysis section .. st ba•e auitable accommodation. The 
present one aaall rooa is inadequate, and therefore the rooa next to 
residue rooa (401) ahould be joined to the exbting laboratory. Thia 
baa already been discussed vith the director llr A R lban and deputy 
di~ector Kr K A Halik and thef both are in full agreement vith ay 
finding•. ._..e deaign of the laboratory ahould be auch that all 
instrument•, eg GLC, HPLC, UV La.p and apectropbotometer are located 
in a separate area vell avay froa the working up beocbea. 

The extended reaidue laboratory maat have the following iteaa:-

a) Separate froa the saaple receipt and atorage of •a.plea in the 
deep freeze. Thia rooa i• oov a•ailable and ahould be aolely used 
for thi• purpose. 

b) The existing toilet should be re110ved and thia rooa i• to be used 
for va•hing up of glassware. Re•idue gla•sware maat alway• be 
vashed by cheaists to avoid any contaaiaation and all glassware ia 
to be kept separate f roa formulation laboratory glassware. This 
rooa aust be equipped vitb a deep ainlt with independent bot and 
col~ water supply. A distilled vater unit •hould be fitted in 
this rooa to have a separate distilled water for residue 
aaalyais. 

c) Rooa Ho 401 •hould be fitted with another air conditioning unit. 

d) Adjacent to Rooa 401, ia also to be fitted with air conditioning 
unit. 

e) A separate fridge is necessary to keep all standard solution• aa 
well as crop/soil extract•. This can be located in the •aaple 
preparation rooa. 

Staff -
Mr Mohiuddin and Mr Mahbub have started doing liaited residue analysi• 
and they have been trained to do some analysis of orgaoochlorioe 
coapouods. Both of the• •hould alway• be working on reaidue analy•i•, 
otherwise extensive training given to the• will be a waste of the 
consultant• time. the conaultant ha• given thea enough residue vork 
for the next 9 aonths. In addition, if reaidue analy•i• i• to be 
undertaken on a routine basis, ao additional graduate (in chemistry) 
and one technical assistant should be employed as 1000 as possible. 
There should be an extensive regular training programme on residue 
analysis in the laboratory. When the present staff (including new 
recruits) have been vorkins continuously for a perio~ of well over two 
years, then one or two chemists should be sent to an established 
laboratory io a developed country where analyses are carried out on a 
routine basil. 
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1lae coaa•ltaat atroaalJ •uaa••t• tbat tbe reai4 .. ataff at Pleat 
Protectioa Vias at.o.14 be traiaed aeat ,.ar pr.ri4 .. all 
rec.a tndatioaa R11ai.tte4 are complet... Aa7 trai_. ataff wt 
be traaaferre4 to aoa-aaalJtical jobe ia t• ••pan.eat. 

6.3 lquip!!!t 

6.J.l Iaatrumeatatioa 

aot 

A gaa-liqui.4 cbr011atograpla fitt .. witb •itrogea plaoapborua 
deter, eg Bevlett Packard or •ari• a..,.14 be ltou&bt to do 
reaidue aaalJai• for oraeaopllloroaa ... •itrogea Coataiaiag 
peaticidea. 

It ia alao poaaible to fit llPDector Oil to tbe uiatiag DAil 
3865 aerie• prOYidi• tbe uiati• -.fact•re aatea tbia llPD 
for tbia aeriea. llbea tbe iaatrumeat ia onere4, aufficieat 
aparea, eg additioaal Nada, coaaectora, tubing•, col.-a, 
ferrule• mat M ordered. 'lbia iaatr-•t .. at M iutalled 
properlJ aad e•aluated accordi• to aaaufacturea apecificatioaa 
before pa7iag off tbe fiaal 81TOUDt. 

High PreHure Liquid Cbromatoarapb (BPLC), ea PJe Uaicaa PU4000 
aeriea. 

BPLC ia a well established tecbaique for peaticide reaidue 
aaal7aia aad aa instrument should be bo•bt to do UDJ 
pesticide aaal7aia. It is relati•elJ ea•J to uee ... cbeei•t• 
caa be trained within a abort ti .. for routiae aaal7eie. 
Coaaideration should be given to buJiaa tbie iaatrumeat which UJ 
alreadJ be a•ailable in aa.e .. nufacturere labor•tor,, eg ICl 
Bangladesh QualitJ Control Laborator1 baa Pye Unic .. HPLC aoll 
therefore in case of •DJ probl ... guidance caa be obtained f roa 
experienced cheai.ata. Prepacted BPLC colUllll8 ,..at also be 
ordered. Please get ia touch vitb the coaaultaat if you 
require any 110re information on GLC or HPLC for residue 
aaalyaia. 

A augge•ted list of equipeent, glaaavare and reagent• ia 
attached on Appendix 111. 

6.3.1 Analytical Standards 

Pure analytical standards together vitb the purity certificate 
of analysis abould be obtained f rOll the .. nuf acturing 
coepaniea. All analytical ataadard should be stored in tbe 
fridge. 

6.3.3 Saapling 

A auideline for procedure• to take residue •••plea f roe tbe 
field baa been translated into Banal• by Mr Mehbub after 
diacu1aion with the consultant. Procedure• were also given for 
the preparation of residue aaaplea, reduction and 1tor••• of 
re1idue •••pl••· le1idue field data for .. are al10 given for 
translation vitb lanala. 

.. 

.. 

... 
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... i•ue ca.e.iat• bave to coaduct euper.iaed trial• 
ti.. to ti.e collect .... lea for reeidae analyaia. 
ay opiai.oa uaeatial to ban a car aolely for thia 
uader tile direct coatrol of reaidue depart8eat • 

aad froa 
It ia, ia 

purpoae 

6.3.S Storaae of Reaidue Data 

Serioua coaaideratioa abould lie givea to atore all data 
pro,.rly. Tide include• all record• of field triala, 
laltoratory aoteboolta ... iaetrUllellt trace•. 

'Ille coaaultaat would like to tbaalt all ....,_r• of tbe Plaat Protection Wing 
for tbere ki... co-eperatioa. Tbaillta are alao due to llr D U ~a, National 
Project Co-ordiaator aad llr Jaffer, Seai.or leaidue Cheaist of Plant 
Protecti-oa Wi11S for llaldac reaource• available to the coaaultaat. 

n. C011811lt-t .. very impreHed froa llr llehbub and Mr Mubiddin, residue 
cllemiat• of Plaat Protectioa Wing for their keenaess to learn residue 
... 1,.ia. 

Particular tbanlt8 for llr D U lbaa, lational Project Co-ordinator for 
pro.ridi .. all traaaport facilitiea for the Coasultaat. 
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:nmmMnmcm 

I Orgaai .. tioa and Per•onael Chart 

II Eftui,..at Available at the Re•idue Laborator1 

III Eftui,..at Required for le•idue AaalJ•i• 

19 leageat• Required for le•idue AaalJ•i• 

9 Theoretical Tutorial• 

YI Practical Traiaiag 

VII OIJIArt of ~ T.dals 

• 

' 
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Director 
llr A ~ llaan 

I 

I 
Pesticide and Aerial and Ground Plaat Quarantine 
Quality Control Operation Section• Sectioas 
le•idue Aoaly•i• 
Section 

Deputy Director and legi•tratioa Manager 

llr II A Malik 

Senior Residue Cheaist 

llr Jaffar 

I 
I 

Residues 

Mr Mohiuddin 
Mr Mehbub 

I 
Formulation 

tlr Afiqur 
1 Technical Assistant 
2 Laboratory Assistant• 

I 
Di.gnostic 
Sur.eillaace and 
forecaatiag 
Section 
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APf DDll II 

IQUIPlllllT AYAILAIL& AT tu USIDOI LAIOIAtoaY, APUL 1987 

l Ga•-Liquid Chromatograph DAiil 3865 FID/ECD. 

2* P£550A UY/Yi•ible Spectrophotometer. 

3 lucbi Rotavapor RllO Rotary Evaporator. 

4 6 Unit Soxhlet extractioa apparatu•. 

5* Ceatrifuge L8bofuge 600 Rereau•. 

6 Oltra•oaic lath CL-DI Collbilator. 

7 
0 Ovea 0-300 C Rereau•. 

8 Water bath Raeke F3. 

9 Mettler Analytical Balance. 

10 Mettler 10 lg Balaace. 

11 Sortoriu• 1103 2lg Balance. 

12 Sieve Shaker. 

13 Vacuua/Coepre••ion Puap. 

14* UV laap-Co.ag. 

15 Magnetic Stirrer/Hotplate• x 4. 

16 Griffin Flask Shaker. 

17 IOTTEIMAllN Yolo Orbital Shaker. 

' 18 Waring Blender 

19 Ultra Turrax Grisner - Janke and Kunkel. 

* EquiP99nt in need of repair or replac ... nt. 
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APPllDI.I. 111 

EQUIPllEllT llQUlllD Poa USIDUB AllALUlS 

1 Equi,.ent for t .. initial preparation of •a.plea, eg:-

a) Hobart lliacer - available froe Glen Cre•ton, Staa.or•e, ~-
b) An ultra c:eatrifugal all, l.etech Ziil, fitted with 3 - screea {Glea 

Creston). 

z laage of kDi•u {Iara•, mediua .- ... 11). 

3 Tray• - 6-8 for •a.ple preparation. 

4 High •peed .. cerator, ea laboratory miser emul•ifier available from 
Silveraon .. chines Ltd, R or Sor.all O.Oi - llistur• h090geniaer aYailable 
froa Du Pont R Ltd. 

S Deep freeze for storage of l.eaidue Sa.plea {dova to -zo0 c). 

6 Gas-Liquid chromatograph fitted vith litrogen - phosphorous detector {NPD). 
Additional bead• etc together with acce•aory should also be obtained. 

7 UV-Visible spectrophotometer. 

8 UV-lamp. 

9 TLC tanks {at least 3 or 4) aad TLC plate preparation equipaent. 

10 HPLC with ultra-violet detector. 

11 Various HPLC coluaaa ZS x S - ld with S .. ultraapbere ODS or siailar 
packings suitable for valve injection. 

12 Potentia11etric pen recorder (10 av). 

13 Syringes for HPLC aad TLC, eg Haailton ZS, SO and 100 ul. 

14 Glass coluan• for GLC 300 .. K 10 .. ID (to fit with Dani 286S GLC-ECD and 
to fit GLC-NPD). 

lS Graduated al••• centrifuge tubes of 10 al capacity calibrated dovo to 1.0 
al in 0.1 •1 units. 

16 tfeaauriaa cylinder• stoppered - 2SO •1, 100 •1 and SO al (at least 12 of 
each aize). 

17 Separatina funnel• (SOO •1, 250 •1 and 100 •1) at least 12 of each aize. 

18 Rotary evaporator with aood vacuum ayat ... 

19 Round bottoaed flask• (2SO, 100 and SO •1) (at leaat 12 of each size). 
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20 Paateur pipette• - 10-12 bosea. there are eaaeatial ia order to traaafer 
... 11 YOlumea of •arioua aolventa. 

21 Bot aod cold vater acpply - separate water tank aupply. 

22 Proper facility for vaahing up of glaaavare. 

23 Cbromatograpby column• - abort. 

24 Silylaaiaing agent, eg Silyl 8. 

25 Septa, 'O' ri .. a etc. 

26 Bair drier. 

27 Safety glaaaea - lightweight. 

28 Safety abielda - for rotary Evaporator. 

29 Fuae cupboard. 

30 Laboratory coats. 

31 Eye-vaab bottle. 

32 Nitrogen or air supply for evaporating ... 11 voluaea of organic aolventa. 

' 



• 

" 

I 

-21-

APflllDU IT 

IEAGEnS llQU1llD IOI. RESIDUE AIALYSIS 

1 Solvents - Redistilled Acetone Methanol h-hesane, diethyl ether, 
dichloro.etbaoe chloroform, acetooitrile, ethylacetate. 

Particular care ... st be taken to avoid contact with ~erials, eg plastics 
which .. , contaai.oate the solvents. 

2 Granular aDbydrous sodiua sulphate - aaalae grade - IDB Cheai.cals Ltd, 
Poole, ~. Beat in an oven at 140°c for 24 hours to reaove volatile 
conca.i.oants. 

3 GlaH wool. 

4 Florisil (100-120 OS mesh), Aluaioa (Neutral and basic) aad silica. 

5 Anti foaa eaulsion K30 - avaiiable froa Hopkin aad Villi ... - ~. 

6 BOl!ID ELUTTK disposal colU81l9 (2.8 ca3) containing 500 mg unbonded silica -
Jones cbroaatograpby. 

7 Celite 595 filter aid. 

8 Acids - Coo HCL, e2so4 and gl•cial acetic acid. 
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APPDDII Y 

TBIOUTICAL TU'IOIIALS 

1 Introductory lecture on residue analysis - slide presentation. 

2 Significance of residues in foods, 11&Xiaua Residue Liait (MRL), Theoretical 
and Actual Residues Ro Observed Effect Level (ROEL) Acceptable Daily Intake 
(ADI), Exaaplee of various Riek Evaluation to Cooeu.ere. 

3 Discussioa oa guideliaee for Residue saapliog aad saaple preparatioa. 
These guideliaes are vrittea up in Baogla language. 

4 Discussion about hov to conduct a supervised residue trial. 

5 Safety ia the laboratory. 

6 Chroaatography:-

a) General 
b) Paper 
c) TLC 
d) Coluaa 
e) GLC 
f) HPLC 

7 Spectroscopy:-

a) UV/Visible 
b) Others 

8 Internal Standards Use in Residue Analysis. 

9 Good Laboratory Practice (G~P) and Good Agriculture Practice (GAP). 

10 Various papers for residue analysis, eg FAO reco .. ended methods, joint 
FAO/WHO Food Standard progra ... , Codex Alimentarious co .. ission Guidelines 
for Good Analytical Practice in Residues and reco ... ndations for methods of 
Residue, technical aonograph No 8, 1983, GlFAP Pesticide Residues in food, 
Pesticide Manuel and various guidelines for •••piing etc, were given for 
retention at Plant Prot~~tion Wing. 

.. 
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APPllDll YI 

PRACTICAL TIAillillG 

l Topics covered in Practical gas-liquid chromatography. 

a) Preparation of various coluan packing .. terials. 
b) Injection techniques. 
c) l!easureaent of Carrier gas flow rate and influence of glass flov 

rate. 
d) Meaaureaent of retention tiae and relative retention times. 
e) Trouble shooting. 
f) Decontaaination of ECO. 

2 Proceourea of logging residue aaaples, storing aaaples etc, preparation of 
residue saaplea for various crops and soils. 

3 Field Saapling Procedures. 

4 Conduct of supervised trials - spraying (soae photographs are attached in 
the Appendix VII). 

S Extraction, partition, coluan clean up and calculations of residue. 

6 External standard .et~od~logy. 

7 2eceiving experiaents procedures. 

8 Criteria for acceptance of residue results. 

9 Liait of dete,:tion and Hait of determination. 

10 Expressing residue results to two significant figures. 
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&fPDDU YII 

COBKT OP SftDYISID n1ns 

Pbotoa 8boviag preparation of fot'9Ulation •olution3 in the field, •pray the plot 
of crops, • ..,1ieg rice plant•, eggplants and soil. 

Photograph 1. Preparation of foraulation solutions of Dieldrin. 

Photosrapb 2. Spraying eggplant crop. 

• 

• 

I 
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Photograph 3. Saapling of Rice rlant 

Photograph 4. Sampling of egg plant (Flint of le~ves) 
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Photograph 5 and 6. Taking soil saaples (0-5 cm) depth with tbe available 
tools. 

NCA/NJB/S 
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