APPENDIX

1. Linear regression

For » individual points (x,,y,), (x3,¥5), (X303 (X ,0,)(%,,9, )
a product-moment correlation coefficient, r , which represents how excellent the

experimental points fit a straight line, is defined by the formula:

2 ~W, -7

ro= ! (A-1)

[z -z,

where x and y” are the mean of x ~values and y —values, respectively. The »—value

closed to lll indicates a great linearity. The straight line calculated from these points

is called as the line of regression of y on x whose slope (4 ) and intercept on the

y—axis (a ) are shown as follow :

Z{(xr' “x_)(yf - _)}

b = (A-2)

a=y —-bx (A-3)
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Errors from the regression line are expressed as a standard deviation of the slope (s, )

and intercept (s, ) which are described by the equation:

5, = 2k (A-4)

and

g
Ea

- o
|-

(A-5)

1
. 22
Z (Vf =Y, ) ?
where 5, = ‘——2—— when the y, for a given value of x , is calculated
n ——

from the regression line: y =&x +a.

The value of s, and s, are important for calculation of a confidence interval. The
confidence limit for the slope is given by & tts, ,where the #—value has a number of

(n —2) degree of freedom at a desired confidence level. The confidence limit for the

intercept is similarly taken by a *s .
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Calculation of a concentration

Once a straight line has been established, an x—value or a concentration (x,)
corresponding to any measured y-—value or an analytical signal (y_ ) can be

calculated from both the slope and intercept:

Vo, =bx, 6 +a (A-6)

with the error in x

Sy ._.1....+.1_ (yo _y_)z (A-7)

RN S

where m is a number of readings to obtain Y, The confidence limit is also
calculated as x, +#5  , (n —2) degree of freedom.

Limit of detection

Limit of detection (LOD) is generally defined as an analyte concentration which gives
an instrumental signal significantly different from a blank or background signal. The
widely used definition is that limit of detection is the analyte concentration giving a

detector signal (y) equal to the blank signal (y s) plus two (or three) standard

deviations of the blank (s 5) . When used, the definition of LOD must be provided.
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The description of limit of quantification (LOQ), the lower limit recommended for
quantification analysis, is similar to that of LOD but ten standard deviations was

adopted instead of two (or three) ones,

To acquire the LOD, calculation at three signal to noise ratio is employed.

yat LOD = y, +3s, (A-8)

The value of y , and s, are estimated from a and s respectively, y at LOD is

yix 2
then obtained. Inserting it to the regression equation, y = bx +a, the detection limit

(x —value) is finally received.

An example of worksheet used for calculation for parameters in linear regression
analysis is displayed in Table 4.8. Note that during a calculation, it is always useful to
use the maximum available number of significant figures, rounding only at the end.
More information about statistical calculations, please see J.C. Miller and J.N. Miller,
1993, Statistics for Analytical Chemistry, 3™ edn, Great Britain, Ellis Horwood

Limited.
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2. Precision
Precision is present in term of a relative standard deviation (RSD) which is given by

RSD %) =2 100 (A-9)
X

where SD and x is a standard deviation and an arithmetic mean, respectively.

3. Recovery

By addition of known amounts of an analyte to a sample, recovery is calculated from

the analyte concentration before and after addition.

Recovery (%) = Total found analyte —sample content of analyte X100 (A-10)
Added amount of analyte

4. Sampling frequency

A speed of analysis in FIA system is given by the relationship:

Sample  throughput (sample/h) = 3600 (5) ><1 sample (A-1D1)

! pase (S) 1h

where 1, is referred to the time from an appearance of the interested peak to the

end.
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