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Determination of Propoxur and 2-1sopropoxyphenol in Blood, 
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Propoxur /2 - tsopropoxypheny l  N-methylcarbamate/ 
i s  w ide ly  used in p r o t e c t i n g  crops and in the hyg ien ic  
sec tor  against  e number of household pests .  For t h i s  
reason there i s  o f ten  a necess i ty  to determine t race 
amounts of propoxur and i t s  main metaboXite 2 - i s ~ r o -  
poxyphenoX in  d i f f e r e n t  bloXoglcaX ma te r i a l s ,  There e r e  
many methods to determine propoxur;  a c t u a l l y  gas- 
chromatographic methods ere p r e f e r r e d .  However, there 
are some d i f f i c u l t i e s  unless propoxur and l t s  metabo- 
11re are determined , s p a r e r , l y e  as dur ing the d e r l v a t -  
l e a t l o n  step propoxur le  hyd ro l l sed  to 2-1sopropoxy- 
phenoZ. The methods usua l l y  recommended to separate 
carbametes from phenols /HAGALLONA 1975/: p a r t i t i o n i n g  
operat ions w l th  d l l u t e  sXka11, coXumn chromatography 
wl th  ssXect lve e l u t l o n  or ox i da t i on  wl th  cerlum suXfate 
gave fo r  propoxur and 2-1sopropoxyphsnol u n s a t i s f a c t o r y  
r e s u l t s .  

Therefore a procedure i s  presented in whlch 
p r o p o x u r  i s  separated from 2-1e.~ropoxyphanol  by t h i n -  
l a y e r  chromatography end both substances are separa te ly  
determined by gas chromatography uslng b a s i c a l l y  the 
methods publ ished Dy COHEN et e l .  / 1 9 7 0 / .  Simul taneously 
w l th  the separat ion a cZeanup of ex t rac t  occurs on the 
chromatoplates,  

HATERIALS AND METHODS 

Reagents: 2 , ~ - d i n i t r o - l - f l u o r o - b e n z s n e  /DNFB/, 1 per cent 
acetone s o l u t i o n ;  TLC Developing so l ven t :  benzene-acetone 
/19 + 1 v / v / ;  chromogenic spray reagents :A/  1.5 N e thano l i c  
KOH s o l u t i o n ,  B/ 0.1 per cent w/v s o l u t i o n  of 2e6-dibromo-- 
p-benzoqutnone-4chlors In acetone; Phosphate bu f fe r  pH 11 
/ d i s s o l v e  8.94 g Na~HPO 4. 12H20 and 0.164 g NaOH and make 
up.wi th  water to 1L7. 

Apparat.us: Gas chromatograph, Pye 104 equlpped wi th  N163 
e l e c t r o n  capture de tec to r  end glass columns 5*x 1/4"  o .d .  
/ f o r  ur ine  o f ten  a 18'x 1/4"  o .d .  column was used/ packed 
w i th  Chroeosorb WHMO 80-100 mesh, coated w i th  10~ 0C-200; 
argon f low rate 60 mL/mln^, t e l p e r e t u r e s :  i n l e t  240 ~  
column 230 ~ , de tec to r  260 u. For c o n f t r e a t t o n  a 5' x - , i /4 "  
o .d .  coluen pecked w i th  Chroeoaorb HHD$ 100-120 mesh 
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coated w i th  1,5~ 0V-17/2~ OFIwas used. 

Prepara t ion  of chromatoplatest  A 0.25 am l a y e r  of s i l i c a  
gel-G is'  prepsre~ on' 20~x 20 c= glass p l a t e s .  The p la tes  
are l i f t  in  p o s i t i o n  at rooe temperature f o r  15 min and 
ac t i va ted  by d ry ing  st  105 ~ f o r  30 = in ,  They are then 
s t o r e d . i n  a deess u n t i l  ready f o r  use. 

Standard j o l u t s  a /  f o r  GLC: 0.1 ug propoxur in  I mL 
acetone; 0=1 ug 2- tsopropoxyphenol  in  1 aL acetone; 
b /  f o r  TLC /as  reference s tandards / :  0.5 =g propoxur 
and 0.5 =g 2- isgpropoxyphenol  in  1 mL acetone. 

Prepara t ion  of standard curves:  p ipe t  d i f f e r e n t  volumes 
of standard s o l u t i o n s  corresponding to :  0 .01,  0 .025 j  
0 ,05.  0.1= 0.15 ug of propoxur or 2- isopropoxyphenoZ 
i n t o  g lass-s toppered f l a s k s ,  Add 0,5 BL of 1 per cent 
acetone s o l u t i o n  of DNFB and 10 eL phosphate bu f fe ro  
s topper  the f l ask  and heat on b o i l i n g  water  bath f o r  
30 B in .  Cool and t r a n s f e r  q u a n t i t a t i v e l y  the reac t i ng  
s o l u t i o n  i n t o  a 250-mL sepsra tory  funne l  and ex t rac t  
tw ice  f o r  3 =in w i t h  10 aL po r t i ons  of hexans. Combine 
the haxane laye rs  and wash four  t imes w i th  40 mL po r t i ons  
of red is ts  water  / t o  e l im ina te  t races of DNFB/. 
Pour the ex=ract through a 2 c= l a y e r  of sodium 
s u l f a t e  and concent ra te  on s r o t a r y  evaporator  at 50 ~ 
to des i red volume / u s u a l l y  4 mL/. Znject  5 uL o~ eaaple 
i n t o  the gas chroaatograph.  

Preparat ion, of as .p lea .  

Blood= D i l u t e  2.5 mL of hepars blood w i t h  15 mL 
wet'e'~oadd 3 eL conc. HCl and heat under a i r  condensor 
at 95 f o r  50 min. A f t e r  the h y d r o l y s i s  i s  completed 
ex t rac t  the cooled sauple in  a eeparatory  funnel  w i t h  
two 15 eL po r t i ons  of  d ich lo roaethane f o r  5 s i n .  
Separate the l aye rs  by c e n t r i f u g i n g .  Drain the lower 
so l ven t  l a y e r  through �9 2 cm l a y e r  of sodiua s u l f a t e .  
Rinse the suZfate, ,wi th  pure solvent  and concent ra te  
the combined e x t r a c t s  to 1 mL under a gent le  stream 
of dry  n i t rogen  in  temperature not exceeding 50- .  

Urine= D l l u t e a  sample of ra t  u r ine  c o l l e c t e d  dur ing 
�9 ~ " ~ - w i t h  water  /1  + 4 v / v / .  F i l t e r  and t r a n s f e r  by 
p ipe t  5 BL of d i l u t e d  ur ines add 3 mL of conc.HC1 and 
cont inue w i t h  the procedure as descr ibed fo r  b lood.  

Animal t i ssues  / l i v e r ,  k idney ,  b r a i n / :  Weigh 0.5 g 
f i neX l y  minced ttssu.e, put i n t o  a g iess-hoaogenizerand 
ex t rac t  f o r  2 men w i t h  two 10 BL p o r t i o n s  of d r  
aethane, Drain the combined e x t r a c t s  through sodium 
s u l f a t e  and cont inue w i t h  the procedure as descr ibed 
f o r  b lood,  
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Sepa ra t i on  gnd c leanup .  

Spot Oe5 mL of  concen t ra ted  e x t r a c t s  on the chromate-  
p l a t e  i n  a 2-cm wide band. For matching 0 .02 mL of  the 
s tandard  s o l u t i o n  spot  on the same p l a t e .  Develop t h e  
p l a t e s  i n  deve lop ing  so l ven t  /EL-DIB  1970/s d ry  and 
spray the s tandards  w i t h  reagent  A f o l l o w e d  by reagent  
B keeplng the analyzed areas covered .  Hark the chromate-  
gram w i t h  s sharp i n s t r u m e n t  i n t o  ~ d e n t i c a l  r e c t a n g u l a r  
areas / a b o u t  2x2 cm/ each of  whlch c o n t a i n s  a spot  of 
e i t h e r  the unknown or  the s t a n d a r d .  E l u t e  the scraped 
out absorbent  p o r t i o n s  w i t h  3 BL of  acetone i n t o  g l a s s -  
s toppered f l a s k s .  Add 0 .5  mL of  DNFB s o l u t i o n  and 
con t i nue  w i t h  the procedure  as desc r ibed  in  " p r e p a r a t i o n  
o f  s tandard  c u r v e s ' .  

RESULTS AND DISCUSSION 

Propoxur  and 2 - i s o p r o p o x y p h e n o l  in  the range of  
c o n c e n t r a t i o n  0 . 0 1 - 0 . 1 5  ug g ives  l i n e a r  response to 
e l e c t r o n - c a p t u r e  d e t e c t o r .  For h i g h e r  c o n c e n t r a t i o n s  
the response was n o n l i n e a r .  

Recover ies  f o r  p ropoxur  and 2 - t sop ropoxypheno l  from 
s i l i c a  ge l  ch romatop la tes  were t e s t e d .  0 .1  - 0 .5  ug o f  
both substances were spo t ted  on ch romatop la tes  and 
t r e a t e d  as desc r ibed  above. The r e s u l t s  were p resented  
i n  t a b l e  1. 

T A B L E  1 

Recover ies  of  p ropoxur  and 2 - i sop ropoxypheno l  
from TLC-p la tes  
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x/ Average of three determinations. 

Recover ies  of  p r o p o x l r  and 2 - i sop ropo •  from 
f o r t i f i e d  b lood s u r i n e  and t i s s u e s  / l i v e r s  k idneys b r a i n /  
were de te rm ined .  The r e s u l t s  were p resented  in  t a b l e  2.  
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Figure 1. A/ Chromatogram of blood fortified with 0.2 ppm 
propoxur /column 5"x I/4"/ 

B/ Chromatogr~ of l iver fort i f ied with 0.2 ppm 
2-i, sopropoxyphenol /column 5"x I / 4 " /  

C/ Chromatogram of urine fortified with 0.5 ppm 
propoxur /column iB~ i/4"/. 
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T A B L E  2 

R e c o v e r i e s  o f  p r o p o x u r  and 2-i__s_sopropoxyphenoZ 
f r o =  b l o o d ,  u r i n e  and t l a s u e s  
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x /  A v e r a g e  o f  t h r e e  d e t e r m i n a t i o n s ,  

The s e n s l v l t y  o f  t h e  method  i n  t h e  t e s t e d  m a t e r i a l s  
was 0 . 0 5  ppm f o r  p r o p o x u r  and t S p p r o p o x v p h s n o l .  

T y p i c a l  c h r o m e t o g r s B e  o f  contTJo l  and f o r t i f i e d  
b l o o d ,  t i s s u e  and u r i n e  a r e  p r e s e n t e d  i n  f i g u r e  1 .  

The method d e e c r s  was used w i t h  s u c c e s s  i n  a 
m e t a b o l i c  s t u d y  i n  w h i c h  b o t h  s u b s t a n c e s  were  determin. 
ed i n  r a t s  exposed t o  p r o p o x u r  and r  
/ r e s u l t s  t o  be p u b l i s h e d / ~  
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