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Variation sources analysis and monitoring of measurement system of
food packaging paper based on HS GC/MS
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Abstract: Objective: To improve the accuracy and validity of the
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measurement data of solvent residues in food packaging paper.
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Methods: Taking the HS GC-MS measurement system as the re-
search object, variation sources in the measurement process was
separated by using the measurement system analysis, and the
traditional control chart and EWMA control chart of repeatability
and reproducibility were established respectively to effectively
monitor the detection error of the measurement system. Results:
@O HS GC/MS had high measurement accuracy, with GRR of
about 9.76 %, and the gauging ability of the measurement system
was relatively good. @ Through the combination of periodic
measurement system analysis and control chart method, the ef-
fective separation and monitoring of repeatability and reproduc-
ibility variance components can be realized. @ The repeatability
can be monitored in real time through the daily gauging data,
which was helpful to find the fault of measurement equipment in
time and ensure the reliability of gauging results. @ EWMA
chart of repeatability can give early warning of measuring equip-
ment fault faster than traditional control chart. Conclusion: Sepa-
rating and monitoring variation sources of the measurement sys-
tem by using variance analysis method can effectively ensure the
stability of HS GC-MS equipment and improve the effectiveness
of solvent residue detection.

Keywords: headspace gas chromatography-mass spectrometer;

measurement system analysis; variance component;

repeatability; reproducibility; statistical process control
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Table 1 Test data of measurement system analysis
S — KA £t 72l [N S A £33 [N
HE 5 - - FE S - - -
—K #W #—K #W H—K W #—K #W
1 7.727 8.049 8.029 7.344 6 19.554 18.101 18.481 18.245
2 5.891 5.302 5.482 5.873 7 4.401 3.598 3.078 3.832
3 11.543 10.809 10.689 10.281 8 8.884 8.068 7.948 8.227
4 16.715 15.623 15.203 15.924 9 13.616 13.932 13.812 13.572
5 9.993 10.372 10.252 10.662 10 17.432 16.308 16.188 17.318
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Table 2 Periodically measure system analysis results

RIS FEME % 0% 20 BEMEN %L, S0 MMXMEFEL  REXETV?  Gw/%
4 A 0.125 18.336 0.022 5.778 16.561 16.708 9.38
5 H 0.263 19.585 0.037 6.267 28.705 29.005 10.17
6 H 0.131 18.117 0.048 7.147 18.308 18.487 9.84
7H 0.257 19.297 0.018 6.518 30.196 30.471 9.95
8 A 0.219 19.531 0.025 6.325 27.021 27.265 9.46
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Table 3 Daily test data of solvent residue in
wrapping paper

s - B RS F-k B

1 3.509 5.169 6 4.384 4.868

2 5.777 4.504 7 5.127 5.492

3 8.087 9.238 8 24.631 27.447

4 2.219 2.910 9 35.233 34.666

5 16.504 15.619 10 26.860 24.699
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