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The two plots cross at a point an an ordinate
value corresponding to the TYB value (0.043).
This value is similar to that obtained with the
Youden method (Fig. 4), although the urine sam
ples were different. This point also allowed the
determination of the amphetamine concentration
in the sample from the abscissa value as 4.8 mg
1-1. The concentration actually present in the
sample was 4.6 mg 1-1.

The application of the standard addition
method [16] to spiked urine samples revealed that
the slope obtained when the urine sample had
previously been subjected to three extractions
with hexane was the same as that obtained for
standard solutions (0.01439), so the proportional
systematic error that may arise from a matrix
difference was not present.

When the sample was subjected to double
extraction, the slope obtained was lower (0.011 ±
0.001) as the recovery of amphetamine was 76 ±
5%, but no proportional bias error was present
because the slope of the calibration graph with
standard samples was obtained by considering the
mean percentage recovered.

The results obtained by applying the Youden
method and standard addition method indicated

Fig. 5. Absorbance at 450 nm versus (added amount of analyte
in urine sample/amount of urine sample) for 5- and 10-ml
urine samples. Conditions: NQS, 6.4X 10- 3 M; phosphate
buffer, pH 7.5; heating for 30 min at 70°C; extraction solvent,
hexane-ethyl acetate (l + I), The urine samples were previ
ously extracted twice with hexane.
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Fig. 4. Youden method for different volumes of urine samples
(0) with and (e) without amphetamine. Conditions: NQS,
6.4X 10- 3 M; phosphate buffer, pH 7.5; heating for 30 min at
70°C; A = 450 nm; extraction solvent, hexane-ethyl acetate
(l + 1). The urine samples were previously extracted twice
with hexane.
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which represents the constant error of the method
extrapolated to the zero sample level, being inde
pendent of the size of sample taken and not
attributable to the analyte. If this parameter is
not zero-consistent, then measurements must be
corrected in order to avoid a constant systematic
error.

In order to determine whether the TYB values
were zero-consistent, Student's t was calculated
from the equation t = a/Sa' where a is intercept
of the calibration graph and Sa its standard devi
ation.

The application of the Youden method gave
an intercept different from zero, i.e., 0.042. This
value was similar to that obtained when am
phetamine was not present in the sample (0.037
± 0.002, n = 8). These results (Fig. 4) indicated
that there was a constant systematic error due to
other substances present in the sample, being
independent of the urine volume taken.

On the other hand, according to Cardone [15],
it was possible to determine the TYB by applying
the standard additions method for two different
volumes of sample (5 and 10 ml). Figure 5 shows
the plots of analytical signal versus (added amount
of analyte in the sample/amount of sample) ob
tained for 5- and 1O-ml urine samples previously
spiked with amphetamine sulphate stock solution.
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