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5 .8  L im its  o f  D e te c t io n  a n d  D e te r m in a t io n

I m p o r t a n t  c h a r a c t e r is t i c s  o f  a  m e t h o d  a r e  th e  l im i t s  o f  d e t e c t io n  a n d  

d e t e r m in a t io n .  T h e  l i m i t  o f  d e t e c t io n  is  th e  s m a l le s t  c o n c e n t r a t i o n  

g i v in g  a  s i g n i f i c a n t  r e s p o n s e  o f  t h e  i n s t r u m e n t  t h a t  c a n  b e  d i s t i n 

g u is h e d  as  b e in g  p r e s e n t  t o  a b o v e  th e  b la n k  o r  b a c k g r o u n d  re s p o n s e . 

T h e  l i m i t  o f  d e t e r m in a t io n  is  t h e  s m a l le s t  a m o u n t  o f  m e a s u r a n d  th a t  

c a n  b e  m e a s u r e d  w i t h  a s ta t e d  p r e c is io n .

I f  a  b l a n k  m a t e r ia l ,  t h a t  is ,  t h e  m a t r i x  o f  t h e  te s t  m a t e r i a l  w i t h o u t  

t h e  a n a ly t e ,  c a n  b e  a n a ly z e d  a  n u m b e r  o f  t im e s ,  t h e  l i m i t  o f  d e te c t io n  

is  o f t e n  d e f in e d  a s  th r e e  t im e s  t h e  s ta n d a r d  d e v ia t i o n  o f  t h is  b la n k  

d e t e r m in a t io n .  T h e  l i m i t  o f  d e t e c t io n  o f  th e  i n s t r u m e n t a l  r e s p o n s e  is 

t h e r e f o r e  >’B 4  3.Sq , w h e r e  t h e  s u b s c r ip t  B  r e fe r s  t o  a b l a n k  d e t e r m i 

n a t i o n .  T h e  c o r r e s p o n d in g  c o n c e n t r a t i o n  is  th e n  c a lc u la t e d  f r o m  th e  

c a l i b r a t i o n  e q u a t io n  ( e q u a t io n  5 .4 ) ,  i f  i t  m a y  b e  a s s u m e d  t h a t  th e  

e q u a t i o n  is  v a l i d  d o w n  t o  t h a t  c o n c e n t r a t i o n :

- >•« + 3รน-« , e
- < D L  =  — ---------£ --------------  ( 5 . 2  7 )

I t  m a y  b e  n o t  p o s s ib le  t o  m a k e  a  m e a s u r e m e n t  i n  th e  a b s e n c e  o f  th e  

a n a ly t e .  เท  t h is  c a s e  น ่ is  r e a s o n a b le  t o  s u b s t i t u t e  t h e  in t e r c e p t  o f  th e  

c a l i b r a t i o n  e q u a t io n  f o r  th e  b la n k  r e s p o n s e  ( a f t e r  a l l ,  i t  i f  s u p p o s e d  t o  

b e  t h e  r e s p o n s e  w h e n  th e  c o n c e n t r a t i o n  is  z e r o )  a n d  t h e  s t a n d a r d  e r r o r  

o f  t h e  r e g r e s s io n ,  ร ,7.V f o r  th e  s ta n d a r d  d e v ia t i o n  o f  t h e  b la n k .  I l l  

e q u a t i o n  5 .2 7 ,  t h e r e f o r e ,  y &  —  a  a n d  5B =  57. ; , ,  w h ic h  g iv e s

X D L  =  ~ ~  ( 5 .2 8 )

E q u a t i o n  5 .2 8  h a s  th e  a d v a n ta g e  t h a t  i t  is  c a l c u la t e d  e n t i r e l y  f r o m  

th e  c a l i b r a t i o n  e q u a t io n .  A  m o r e  s t a t i s t i c a l l y  d e fe n s ib le  e q u a t i o n  f r o m  

c a l i b r a t i o n  d a ta  h a s  b e e n  p u b l is h e d  b y  I S O  ( I S O  1 1 8 4 3 - 2 :2 0 0 0 ,  IS O .  
G e n e v a ) :

•Xdl — h).QŸ .n~2Sy/x / l  . Ï i
b V K + T ^ J  + ( 5 .2 9 )

H e r e ,  a  c a l i b r a t i o n  is  p e r f o r m e d  w i t h  /  i n d e p e n d e n t  c a l ib r a t io n  

m a t e r ia ls  ( i n c lu d in g  a  b la n k  i f  p o s s ib le  a n d  a  c a l i b r a t o r  h a v in g  a  

v a lu e  n e a r  t h e  e x p e c te d  d e t e c t io n  l i m i t )  e a c h  m e a s u r e d  J  t im e s .  K  is  

th e  n u m b e r  o f  r e p l ic a t e  m e a s u r e m e n ts  t h a t  w i l l  b e  d o n e  o n  e a c h  

te s t  s o l u t i o n  t o  g iv e  a n  a v e r a g e  r e s p o n s e .  ( I f  y o u  a r e  w i l l i n g  to  

d o  m o r e  r e p e a ts  y o u  a r e  m o r e  l i k e l y  t o  p i c k  u p  t h e  p r e s e n c e  o f  th e  

a n a ly t e  a t  s m a l l  c o n c e n t r a t io n s . )  N o t e  t h a t  a s  t h e  / " - s ta t is t ic  l im i t s  

t o  t h e  v a lu e  1 .6 4  f o r  la r g e  ท , t h is  e q u a t io n  m u l t i p l i e s  Sy/x/b b y  a t  le a s t

3 .3  ( f o r  A T = 1 ) ,  a n d  s o  g iv e s  s o m e w h a t  g r e a t e r  d e t e c t io n  l im i t s  th a n  

e q u a t io n  5 .2 8 .
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Precision and Reproducibility
Table A1 Analyte concentration versus precision within or between days (88)

Analyte % Analyte ratio
100 1
10 10-1
1 10-2
0.1 10-3
0.01 10-4
0.001 10-5
0.0001 10-6
0.00001 10-7
0.000001 10-8
0.0000001 10-9

Unit RSD (%)
100% 1.3
10% 2.8
1% 2.7
0.1 % 3.7
100 ppm 5.3
10 ppm 7.3
1 ppm 11
100 ppb 15
10 ppb 21
1 ppb 30

Accuracy and recovery
Table A2 Analyte recovery at different concentrations (88)

Active Ingred. [ %] Analyte ratio Unit Mean
recovery [%]

100 1 100% 98-102
>=10 10-1 10% 98-102
>=1 
>-ก 1

10-2
10-ใ

1%
ก 1 %

97-103
QÇ 1 ก̂

0.01
iv J
10-4

น. 1 70
100 ppm

J A น*.✓
90-107

0.001 10-5 10 ppm 80-110
0.0001 10-6 1 ppm 80-110
0.00001 10-7 100 ppb 80-110
0.000001 10-8 10 ppb 60-115
0.0000001 10-9 1 ppb 40-120
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