
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 24 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Determination of Dimethoate in Human Blood by Impregnated Silica
Plates and Gas Chromatography
Reena Kumara; Chandra B. Sharmaa

a Department of Bioscience and Biotechnology, University of Roorkee, Roorkee, India

To cite this Article Kumar, Reena and Sharma, Chandra B.(1987) 'Determination of Dimethoate in Human Blood by
Impregnated Silica Plates and Gas Chromatography', Journal of Liquid Chromatography & Related Technologies, 10: 16,
3681 — 3686
To link to this Article: DOI: 10.1080/01483918708077824
URL: http://dx.doi.org/10.1080/01483918708077824

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918708077824
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY, 10[16), 3681-3686 (1987) 

DETERMINATION OF DIMETHOATE IN 
HUMAN BLOOD BY IMPREGNATED SILICA 

PLATES AND GAS CHROMATOGRAPHY 

Reena Kumar and Chandra 3 .  Sharma 
Department of Bioscience and Biotechnology 

University of Roorkee 
Roorkee-247 667, India 

ABSTRACT 

A method for  t h e  de te rmina t ion  of Dimethoate  in human blood is 
prescnted  here. Af te r  ex t rac t ion  with acetone-hexane ( 1  + 9 V / V )  di rne thoa te  
is separa ted  on p-cresol impregnated th in  silica p la tes  as well a s  by G a s  
Chromatography using ni t rogen phosphorous de tec tor .  The recovery  
of d i m e t h o a t e  added t o  human blood was  q u i t e  sat isfactory.  

INTRODlJCTlON 

Di met  hoi: t e (O,O-di met  h yl-S- (N - mct h y I c a r  bornoy 1 ntc t h y I )  phosphorod it h ioa tc  

I \  J orp,ano phosphorous and sys temic  inscct ic idc c l l c c t i v c  against a broad range  

of insccts  on a wide range  of crops. It is a polar cornpourid and s tab le  in aqueous 

media a t  ac id ic  or  neut ra l  pH [I]. 

A number of methods for  t h e  s imutaneous de te rmina t ion  of organophos- 

phorous pest ic ides  in environmental  samples  or  food s tuf fs  have  been  proposed 

by many worker  in t h e  past  [Z-41. However ,  t h e s e  methods of ten  give poor 

resul ts  for  d imethoate .  
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The use of irnpregriants for improving TLC separa t ion  of organophosphorous 

pest ic ides  has  recent ly  been  made [5 ] .  In th i s  paper  au thors  have s e p a r a t e d  

t h e s e  pest ic ides  on p-cresol a s  well as on z i n c  a c e l a t e  i rnpregnated silica p la tes  

and found t h a t  p-cresol impregnated p l a t e  gave  t h e  best results. In t h e  present  

p a p r r  t h e  author  separa ted  out dimethoatc .  froin htirnan blood on p-crcsol 

ririprcgnJtcd silica p la tes  and thcn quant i ta t ive ly  confirrwtl  by Gab Chro!riato- 

gi-aphy. This method is well sui ted for appl icat ion :n rout ine forensic  and 

clinical invest igat ion owing t o  i t s  e a s e  and rapidity. 

EXPERIMENTAL 

Materials and Methods 

Dimethoate  (99.5%) was a gift f r o m  Ralliq Imlia Ltd., 13angalore. Al l  

chemica ls  used here  were  analyt ical  reagent  grade.  Fresh hepar  inized blood 

f r om heal thy volunteeras  was tircd a s  sample.  Dirncthaate  was u w d  as s tock 

knlution a t  I rng/ml in a c e t o n e  for  TLC. S tock  solution was di luted 1:lOO with 

water lor  G a s  Chrrnatography before  use. 

For TLC glass  p la tes  (20x20 cm)  ( thickness  0.5 mm) were  coa ted  with 

mixture  of s i l ica  gel(50g) and 0.5% p-cresol ( W / V )  in w a t e r  (100rnI) and then  

ac t iva ted  to  60°tloC for  2 4  h. 

A packard  model 433 Gas Chromatography with a ni t rogen phosphorous 

d e t e c t o r  was used. The column was  a 25m fused s i l ica  capi l lary column c o a t e d  

witti 5 %  phenyl methyl  silica (SE-54). Tempera turc  programming : 0.7 min at 

75'C followed by 8'C/rnin t o  225OC and 20°C/rnin t o  275OC. 

LIvtraction 

f:c,plicatr 2 i ~ t l  blood samples  or  control  blood samples  spiked with a 

r:iiil;r of s tandard quant i t ies  of Dirnethoate  was mixed throughly and left a t  
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4"C for 4 hrs. t o  ensure cqtiil ibrzitioii. l h r n  t h i s  srirnpIc was t ra in f c r r cd  i n  a 

cent r i fuge tube, 10 m l  of water and 30 ,nl of acetone-hcxarie ( 1 + 9 V / V )  were 

addcd. The tube was stopprrcd, Shaken vigorously for 5 min and the  t w o  phases 

were separated by cent r i fugat ion  at 3000 rev  mm- l  fo r  10 min. The upper 

phase was removed and the  lower phase was re-extracted w i t h  30 n i l  of acetone- 

hcxanc (1+9V/V) .  The combined ex t rac t  was washed once w i t h  30 m l  of saturated 

solution of sodium sulphate fo r  30 rnin by  vigarous shaking and then the  aqueous 

phase was discarded. Now the  ex t rac t  ( i n  500 ml conical  flask) was placed 

11- '1 Nater bath at 35-40OC and evoporate the  solvcnt t o  dryness, itsing ro ta ry  

t vsi>orator. Dissolve the  rcsiduc in  1.0 m l  of acetone. 

TLC (Thin Layer Chromatography) 

The dissolved residue (1.0 m l  acetone) spotted by a micropipette on 

tl ic act ivated impregnated sil ica plates along w i t h  thc  plain sil ica plates. 

T h c  spots were allowed t o  airdry and then subjected t o  development in a 

solvent-system n-hexanc-xylene-ethyl acetate-acetone (50:l 5:5:18). The plates 

were developed t o  a length of 10 cm. Then exposed in  iodine vapours. Dark 

ycllow spots appeared on plates. 

Car Chromatography 

A 1 O O % l  aliquot of the acetone ex t rac t  was injected in to  the  gas chroniaro- 

graphy and peak zreas were dcterni incd f r o m  Iicight and w id th  at half-hcighr. 

Ssniplrs peak area was compared t o  a working n i r v c  determined f r o m  a serics 

[ i f  .\I.irrdard solution of dinir thoatc.  

RESULT A N D  DISCIJSSION 

The result obtained on 0.5% p-crcsol irripregnated plate are \tiown 1 1 1  

(TaSlc I). Thc hl  valucs f r o m  thc tablc I shows tha t  di incthoate ex t rac tcd  \ 
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FIGURE 1 
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Table 1 : hRf VALUES 'ON SILICA GEL IMPREGNATED WITH p-CRESOL 
~ 

Solvent Sys tem - n-hexane - xylene - e thyl  - a c e l a t e  - a c e t o n e  
(50:15:5:18) 

hRf  
on plain __ 
silica on 0.5% W / V  p-cresol impregnated  p la tes  
Dlate Std. Dimethoate  Dimethoate  f r o m  Detec t ion  

Pes t ic ide  

(Sdn) Rat  blood l imit  h g )  
~~ 

Dimethoate  54 S t  51 50 0.5 

on plain s i l ica  p l a t e  - lOcm run in 35 mints. 

on p-cresol impregnated  p l a t e  - lOcm run in 20 mints. 

frt .111 hlocd got stiltably separa ted  on p-crcsol irnprcgnated s i l ica  plates. No 

i c l ; l l i l ~ ;  wCls observed and t h e  spots  bccornc cornpact whcrcas  on plain h 1 1 i c ~ i  

p l a t c  tailing was observcd and the separa t ion  was not so clcar .  Thc de tec t ion  

liniit was 0.5 ug. 

llic rcsu l t s  obtained by gas chromatography a r e  shown in (fig. I .). I)iiric- 

rhoa tc  cx t rac t td  from blood had re ten t ion  t i m e  of I I . 5  min. Awlys is  of qtiadru- 

p l ica te  samples  spiked with dirnethoate  over t h e  range  5-400 ng/ml gave  a 

cocf f ic icn t  of var ia t ion of 5.5%, being essent ia l ly  cons tan t  over t h e  whole 

conccnt ra t  ion range. Recovery of d imethoate  which was also indcpcndent 

of concent ra t ion  was 75.6t0.91. s.d.(n=h). 
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