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Uncertainty evaluation for determination of Plumbum in scallion by

Top-down control chart method
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Abstract ; According to GB 5009.12-—2017, the content of Plumbum

was determined under intermediate precision condition of
measurement, and the accumulated data was statistically analyzed
based on the top-down control chart method. The superposition chart
of the value x and EWMA and the chart MR showed that the results
conformed to the assumption of normality and independence. The un-
certainty of Plumbum in scallion was 0.20 mg/kg.
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L2 WA E

R FRIR 0.5 ¢ #F i T 2R DU G £ 4 1 A7 A . m A
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Table 1 Microwave digestion program

AR R/ W o THEEE/min JREE/CC O REFIS ]/ min

1 800 5 120 5
2 800 6 160 10
3 800 6 180 20

2 #5550
2.1 BEHERMUESER

FEWI )RS % B % R 4R BOn AR B 7 B (8 %
KD COFFF L B s 22 0 1)K 25 B A o 22 o 4k
x 3 (DI E,

EWMA, = z,, (D

EWMA, = (1 —0OEWMA, |, + 2z, » (2

My = ‘-Ty+1 — X ‘ ’ (3)
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Sk =128 4)
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EWMA, — & BUN KR 87 #) {8 . mg/ kg

A —HBUE  HL 0.4

o R R i=1,2,3,

My, — %8l 2 . mg/kg;
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Table 2 Results of determination of lead content in
quality control samples of shallots
MM (/BN Bk

(mg + kg™ 1) FHH EWMA, M
1 1.25 1.25 /
2 1.49 1.35 0.24
3 1.36 1.35 0.13
4 1.38 1.36 0.02
) 1.44 1.39 0.06
6 1.40 1.39 0.04
7 1.20 1.31 0.20
8 1.26 1.29 0.06
9 1.33 1.31 0.07
10 1.29 1.30 0.04
11 1.27 1.29 0.02
12 1.18 1.25 0.09
13 1.28 1.26 0.10
14 1.20 1.24 0.08
15 1.49 1.34 0.29
16 1.21 1.29 0.28
17 1.29 1.29 0.08
18 1.27 1.28 0.02
19 1.40 1.33 0.13
20 1.34 1.33 0.06
21 1.23 1.29 0.11
22 1.29 1.29 0.06
23 1.19 1.25 0.10
24 1.34 1.29 0.15
25 1.48 1.37 0.14
26 1.41 1.39 0.07
27 1.33 1.37 0.08
28 1.48 1.41 0.15
29 1.46 1.43 0.02
30 1.43 1.43 0.03
31 1.23 1.35 0.20
32 1.42 1.38 0.19
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Table 3 Statistical results of A** (s) and A** (M) of lead content in quality control samples of shallots

Az (s) AZ* (Mp)
x(OTF/
s (mg - kg ) PRuEfe e ESHERME  ESGHE PREfe . ESHEREM  ESGIHE
wi (s) p:(s) Ai(s) w; (Mg) i (Mg) Ai(Mg)
1 1.18 —1.50 0.066 8 —5.610 2 —1.538 0.062 0 —5.768 4
2 1.19 —1.40 0.080 8 —16.259 7 —1.436 0.075 5 —16.713 6
3 1.20 —1.30 0.096 8 —25.206 0 —1.333 0.091 2 —25.876 0
4 1.20 —1.30 0.096 8 —25.206 0 —1.333 0.091 2 —36.227 1
5 1.21 —1.20 0.115 1 —40.473 9 —1.231 0.109 2 —41.482 8
6 1.23 —1.00 0.158 7 —42.218 0 —1.026 0.152'5 —43.160 7
7 1.23 —1.00 0.158 7 —47.858 2 —1.026 0.152° 5 —48.893 0
8 1.25 —0.80 0.211 9 —48.658 5 —0.821 0.206 0 —49.591 5
9 1.26 —0.70 0.242 0 —50.496 8 —0.718 0.236 4 —51.377 4
10 1.27 —0.60 0.274 3 —51.533 7 —0.615 0.269 2 —52.339 3
11 1.27 —0.60 0.274 3 —56.958 3 —0.615 0.269 2 —57.848 7
12 1.28 —0.50 0.308 5 —54.096 0 —0.513 0.304 0 —54.769 9
13 1.29 —0.40 0.344 6 —50.687 5 —0.410 0.340 8 —51.152°5
14 1.29 —0.40 0.344 6 —49.720 5 —0.410 0.340 8 —50.079 6
15 1.29 —0.40 0.344 6 —53.403 5 —0.410 0.340 8 —53.789 2
16 1.33 0.00 0.500 0 —42.972 2 0.000 0.500 0 —42.972 2
17 1.33 0.00 0.500 0 —45.744 6 0.000 0.500 0 —45.744 6
18 1.34 0.10 0.539 8 —36.368 5 0.103 0.540 8 —36.099 0
19 1.34 0.10 0.539 8 —38.446 7 0.103 0.540 8 —38.161 8
20 1.36 0.30 0.617 9 —35.252 1 0.308 0.620 8 —34.842 6
21 1.38 0.50 0.691 5 —30.249 8 0.513 0.696 0 —29.720 9
22 1.40 0.70 0.758 0 —25.701 1 0.718 0.763 6 —25.0819
23 1.40 0.70 0.758 0 —26.896 5 0.718 0.763 6 —26.248 5
24 1.41 0.80 0.788 1 —24.214 4 0.821 0.794 0 —23.514 1
25 1.42 0.90 0.815 9 —21.638 4 0.923 0.822 0 —20.908 3
26 1.43 1.00 0.841 3 —17.625 6 1.026 0.847 5 —16.881 0
27 1.44 1.10 0.864 3 —16.885 8 1.128 0.870 4 —16.127 9
28 1.46 1.30 0.903 2 —12.322 5 1.333 0.908 8 —11.616 0
29 1.48 1.50 0.933 2 —9.741 3 1.538 0.938 0 —9.097 2
30 1.48 1.50 0.933 2 —10.083 1 1.538 0.938 0 —9.416 4
31 1.49 1.60 0.945 2 —8.582 7 1.641 0.949 6 —7.942 2
32 1.49 1.60 0.945 2 —7.906 5 1.641 0.949 6 —7.289 1
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B 3B A L (8 ~(10)1F: A% (5)=0.156 8,
A% (5) =0.160 8; A2 (Mg)=0.522 9, A** (Mgp) =
0.536 3,
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0.4
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(1) gk My = 0.11 mg/kg .

(2) FAFEI4 UCL g =3.27 X My =3.27 X 0.11=
0.36 mg/kg .
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Figure 1 Overlay of average ( x ) of testing results

and EWMA
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