
CHAPTER V

CONCLUSION

A cco rd in g  to  th e  a n a ly s is  of vo la tile  o rg an ic  c o m p o u n d  i.e ., m e th y le n e  ch lo rid e , 

ch lo ro fo rm , b e n z e n e , tr ic h lo ro e th y le n e  an d  1 ,4 -d io x an e  in d ru g s  by u s in g  h e a d s p a c e  

c a n  in c re a s e  th e  se n s it iv ity  by v a rio u s  fa c to rs  su c h  a s  t e m p e r a tu r e ,  eq u ilib ra tio n  tim e , 

liquid to  g a s  p h a s e  ra tio  an d  sa ltin g  o u t e f f e c t  a re  s tu d ie s  an d  t h e  r e s u l ts  a re  s h o w n  

in T ab le  4 .1 -4 .2 2 . T h e  t e m p e r a tu r e  a t 7 0  c, th e  eq u ilib ra tio n  t im e  4 0  m in u te s  an d  th e  

liquid to  g a s  p h a s e  v o lu m e  ra tio  of 5:5  in 10 ทาL vial fo r h e a d s p a c e  a re  s e le c te d  a s  th e  

o p tim u m  h e a d s p a c e  a n a ly s is  co n d itio n  an d  It w o u ld  g ive  a b e t te r  se n s it iv ity  fo r th e  

d e te rm in a t io n  of th e  v o la tile  o rg an ic  c o m p o u n d s  in d ru g  s a m p le s .  T h e  e f f e c t  of no  

ad d in g  sa l t  an d  ad d in g  a n h y d ro u s  so d iu m  s u lfa te  in to  th e  so lu tio n  on  th e  se n s itiv ity  

an d  th e  p e rc e n t  re c o v e ry  a re  a lso  s tu d ie d  an d  th e  r e s u l ts  s h o w  th a t  ad d in g  a n h y d ro u s  

so d iu m  s u lfa te  g iv e s  th e  h ig h e r s e n s itiv ity  an d  p e rc e n t  re c o v e ry  fo r  e a c h  in te r e s te d  

c o m p o u n d . H e n c e , th e  ad d in g  a n h y d ro u s  so d iu m  s u lfa te  is m o re  s u ita b le  to  u s e d  fo r 

th e ir  d e te rm in a t io n  in a q u e o u s  d ru g  s a m p le s  th a n  n on  ad d in g  sa lt. T h e re fo re , th e  

fo llo w in g  co n d itio n  n a m e ly  liquid to  g a s  p h a s e  v o lu m e  ra tio  of 5 :5 , eq u ilib ra tin g  a t 

7 0  c fo r 4 0  m in u te s  an d  1 .00  g a n h y d ro u s  so d iu m  s u lfa te  is s e le c te d  a s  th e  op tim a l 

h e a d s p a c e  a n a ly s is  co n d itio n  fo r th e  d e te rm in a tio n  of th e  vo la tile  o rg a n ic  c o m p o u n d  เท 

d ru g  s a m p le s .

T h e  p re c is io n  of th is  te c h n iq u e  is a lso  e v a lu a te d  by d e te rm in in g  th e  k n o w n  

m ix tu re  so lu tio n  an d  th e  r e s u l ts  a re  s h o w n  เท T ab le  4 .2 6  fo r u s in g  FID a s  a d e te c to r  

an d  T ab le  4 .2 7  fo r u s in g  ECD a s  a d e te c to r .  T he a v e ra g e  c o n c e n tra t io n  an d  th e
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p e rc e n t  re la tiv e  s ta n d a r d  d e v ia tio n s  fo r th e  d e te rm in a tio n  o f m e th y le n e  ch loride , 

ch lo ro fo rm , b e n z e n e , t r ic h lo ro e th y le n e  an d  1 ,4 -d io x an e  u s in g  FID a s  a d e te c to r  a re

4 .1 7  ±  1 .80 , 4 .2 1 ± 2 .4 8 , 4 .1 9  ±  3 .0 4 , 4 .21 ±  3 .0 0  an d  9 9 .2 6 ±  2 .0 2 , re sp e c tiv e ly

an d  u s in g  ECD a s  a d e te c to r  a re  2 0 .2 3 ±  1 .97, 2 0 .4 0  ±  2 .4 3  an d  20 .21  ±  2 .2 4  for 

m e th y le n e  ch lo rid e , c h lo ro fo rm  an d  tr ic h lo ro e th y le n e , re s p e c tiv e ly .

T h e  m e th o d  d e te c t io n  lim it of m e th y le n e  ch lo rid e , c h lo ro fo rm , b e n z e n e , 

t r ic h lo ro e th y le n e  an d  1 ,4 -d io x an e  u s in g  FID a s  a d e te c to r  a re  0 .1 0  p p m , 0 .2 0  p p m , 

0 .0 8  p p m , 0 .2 0  p p m  an d  12.41 p p m , re s p e c tiv e ly  an d  u s in g  ECD a s  a d e te c to r  a re

2 .5  p p b , 0 .4  p p b  an d  0 .2  p p b  fo r m e th y le n e  ch lo ride , c h lo ro fo rm  an d  tr ic h lo ro e th y le n e , 

re s p e c tiv e ly .

T h e  lin ea rity  of th is  te c h n iq u e  is a lso  e v a lu a te d  by d e te rm in in g  th e  v a rio u s  

k n o w n  m ix tu re  so lu tio n  an d  th e  r e s u l ts  a re  s h o w n  in T ab le  4 .3 0  a n d  T ab le  4 .31 for 

u s in g  FID an d  ECD a s  a d e te c to r ,  re s p e c tiv e ly  . T he c o n c e n tra t io n  ra n g e  and  

c o rre la tio n  c o e f f ic ie n t  u s in g  FID a s  a d e te c to r  of m e th y le n e  ch lo rid e , ch lo ro fo rm , 

b e n z e n e , t r ic h lo ro e th y le n e  an d  1 ,4 -d io x an e  a re  0 .4 2 -1 5 1 .6 0  p p m  , 0 .9 9 8 8  1 0 .4 2 -1 5 1 .7 2  

p p m  , 0 .9 9 9 4  1 0 .3 8 -1 4 8 .9 0  p p m  , 0 .9 9 9 3  1 0 .4 2 -1 5 1 .5 8  p p m  , 0 .9 9 9 7  an d  12 .41-

2 2 3 .3 4  p p m  1 0 .9 9 7 3 , re s p e c tiv e ly  fo r u s in g  ECD a s  a d e te c to r  a re  4 .2 1 -1 0 5 2 .8 0  ppb , 

0 .9 9 9 0  1 4 .2 4 -1 0 6 0 .5 5  ppb , 0 .9 9 8 9  an d  4 .2 1 -1 0 5 2 .6 5  p p b  1 0 .9 9 8 4  of m e th y le n e

ch lo rid e , c h lo ro fo rm  an d  tr ic h lo ro e th y le n e , re sp e c tiv e ly .

T h e  a c c u ra c y  of th is  te c h n iq u e  u s in g  FID a s  a d e te c to r  is a lso  e v a lu a te d  by 

d e te rm in in g  th e  u n k n o w n  s y n th e t ic  m ix tu re  so lu tio n  u s in g  e x te rn a l s ta n d a rd is a t io n  

m e th o d  an d  th e  r e s u l ts  a re  s h o w n  in T ab le  4 .3 2 . T he p e rc e n t  e rro r  is in th e  ra n g e  of 

0 .4 2 -5 .0 6 . To v erify  th a t  th is  te c h n iq u e  is su ita b le  fo r th e  a n a ly s is  of real s a m p le s ,
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f if te e n  d ru g  s a m p le s  b o u g h t  fro m  se v e ra l c o m p a n y  a re  a n a ly se d  by th is  te c h n iq u e  an d  

th e  r e s u l ts  of th e  a n a ly s is  in d ic a te d  th a t  th r e e  d rug  s a m p le s  s e e m  to  h a v e  m e th y le n e  

c h lo rid e  in r a n g e s  of 3 8 .1 0  - 2 0 2 .1 0  jLxg/g, o n e  d rug  s a m p le  s e e m  to  h a s  ch lo ro fo rm  

957.10 ng /g . M o re o v e r, s o m e  d ru g  s a m p le s  can  b e  fo u n d  th e  o th e r  o rg an ic  

c o m p o u n d  i.e ., c y c lo h e x a n e , m e th y la m in e , p e n ta n o n e , e th a n o l, m e th a n o l, 

te t ra c h lo ro e th y le n e , a c e ta m in e , an d  c a rb o n d isu lfid e .

For th e  fu tu r e  w o rk , th e  s tu d ie s  of th e  d if fe re n t s a l ts  sh o u ld  b e  in te r e s te d  in 

o rd e r  to  e n h a n c e  th e  se n s it iv ity  an d  th e  p e rc e n t  re c o v e ry  of th is  te c h n iq u e . T he 

in v e s tig a tio n  of t h e  o th e r  o rg an ic  v o la tile  im p u ritie s  an d  o th e r  re s id u a l s o lv e n ts  in d rug  

s a m p le s  i.e ., liquid, collo idal an d  so lid  sh o u ld  b e  a lso  c o n s id e re d  by u s in g  th e  

h e a d s p a c e  te c h n iq u e .
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