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Evaluation of uncertainty in the determination of
bis{ 2 3 3 3-tetrachloropropyl) ether in tea
leaves by accelerated solvent extraction
technique and gas chromatography
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Abstract: A method has been developed for the determination of bis{ 2 3 3 3etrachloropropyl)
ether in tea leaves by accelerated solvent extraction technique( ASE) and gas chromatography( GC) .
The samples were extracted by accelerated solvent extraction( ASE) using hexane-acetone( 1: 1 V/V)
as the extraction solvent purified with celitesulfuric acid( 10 g: 0.4 mL) using hexane as an eluent.
The correlation coefficient in the concentration range at 0.010 —0.40 mg/L was 0.999 1 The average
recoveries of bis{ 2 3 3 3-+etrachloropropyl) ether in tea at 5 — 30 ng/g fortification level were
90.2% with relative standard deviations( RSD) of 4.7% . The limit of detection( LOD) of the method
was 0.005 mg/kg. Uncertainties originated from the measurement of bis{ 2 3 3 3-tetrachloropropyl)
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ether in tea leaves by ASE-GC method were analysed and evaluated. When bis{ 2 3 3 3-
tetrachloropropyl) ether content in tea was 0. 053 1 mg/kg the relative uncertainty ( Urel) was
calculated to be 0. 003 6 mg/kg from the experimental data when the designed incredible probability
was 95% and factor( k) was 2. The results of uncertainty analyses showed that the recovery rate
repeatability of determination and preparation process of standard solution were the key issues of the
testing quality control.

Key words: bis(2 3 3 3-etrachloropropyl) ether; accelerated solvent extraction technique; gas

chromatography; tea; uncertainty
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Fig.1 GC chromatogram of bis(2 3 3 3-tetrachloropropyl) ether
a.0.10 mg/L b
2.0.10 mg/L standard solution; b. Tea sample.
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Table 1 Recovery of bis(2 3 3 3+etrachloropropyl) ether in tea
S421
Sample Sample S421 amount in Spiked Measured Recovery /% Average
weight/g tea sample/ng value/ng value/ng recovery / %
1 5.208 6 276.6 25.0 299.0 89.6
2 5.245 4 278.4 50.0 326.7 96.5
3 5.3805 286.2 75.0 350.5 85.7 90,2
4 4.756 5 252.6 100.0 346.8 94.2 ’
5 4.893 3 259.8 125.0 364.3 83.6
6 5.004 8 265.8 150.0 402.9 91.4
2.3 w, = (5,/b) x 1/n+1/p +(c—-¢c)/s, "
0.01.0. 05.0. 10.0. 20.0. 40 mg/L =0.002 8 mg/L
y :
(¢ mg/L) slz{z y,=(a+bxc) */(n-2)}"
y =154 187¢ - 531.76 r 0.999 1 = 772 mg /L
LOD 0.005 lkg o -
(LOD) mers 50 = Y (e, —e)? =0.291 2( mg/L)>
3 n n =15;
3.1 P p=3e
3 1.1 ", u,, =0.002 8/0.262 5=0.011,
2.1 u,., =S./¥ ' =0.00103/0.0531 = 122 tr
0.019, @ e
3.1.2 u,
99.99% P 0.999 9 +£0.000 1
3.1.2.1 u,
5 k=3" u ., =0.0001/3"*=0.000 058,
ur m
TP (wPE)
Table 2 Data of fitting calibration curve £0.000 1 g( d 0.00001 g
0~10g MPE =10 d)
) Peak area of bis 12
Standard solution mass k=3 (
(2 3 3 3-etrachloropropyl) ether
concentration/( mg/L) ) - - ) u =0.000 1 x 2172 /31/2 —
N1 Y2 Y3 Yy rom
0.01 118 1101 1150 1123 0.000 082 g
0.05 782 7967 7889 7896 0.01 ¢ u, ... =0.000082/0.01=0.008 2.
0.10 13 779 15 045 15 045 14 623 @ ( V)
0.20 29 104 29 056 29 512 29 224 u
0.40 61 419 61 956 61 596 61 657 100 mL A ( MPE)
+0. 10 mL k=6" u, =0.10/6'" =
y=a+bXc b:z (¢, -
B B B 0.040 8 mL., 20 C
¢) x(y; =9 /Y (c,—¢)? =154187 L/mg a = 20 °C 1%
y—bxc=-532 y =154 187 x .
¢ -532, 5
39 938.6 ¢c=0.20625
mg /L. ¢ . 20 °C £5 C k=3",
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Table 3 Sum of uncertainty in detection

Uncertainty( u;) Source of uncertainty

Relative standard uncertainty( ;)

Contribution for Synthesis of uncertainty

Uy

Repeatability of determination

u,
Preparation process of standard solution
U3
Constant volume
Uy
Sample weight
s

Recovery

0.019 1
0.014 1
0.004 1 2
0.000 16 3
0.022 1
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