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Determination of morpholine in apples and citrus by solid phase extraction-high resolution
mass spectrometry with isotope dilution technique
SHEN Shi, CHEN Da-wei, YIN Yi-qun, MIAO Hong, ZHAO Yun-feng
( National Institute for Nutrition and Health, Chinese Center for Disease Control and Prevention,

Beijing 100050, China)

Abstract: Objective To establish a solid phase extraction (SPE) /high-resolution benchtop Q exactive mass spectrometry
(HRMS) method for the analysis of morpholine in apples and citrus. Methods The samples were first extracted with 1%
formic acid in acetonitrile-water (1: 1, V/V) and then cleaned up using SPE procedure. The chromatographic analysis was
performed on a BEH HILIC column with 0. 1% formic acid and 4 mmol/L ammonium formate in water/acetonitrile as the
mobile phase with gradient elution. The internal standard calibration was used for quantification. Results The linearity was
satisfying within 1-100 pg/L, and the coefficients of determination (*) were above 0.999 for morpholine. The limit of
detection (LOD) and the limit of quantitation (LOQ) were 5 and 10 wg/kg, respectively. The recoveries of the spiked apples
and citrus samples at the levels of 10, 20, and 100 pg/kg ranged from 81.3% -103. 7% , with intra-day repeatability and
inter-day reproducibility precision 2. 7% -7. 4% and 1. 7% -8. 1% , respectively. Conclusion The method was sensitive and

accurate, and was suitable for the analysis of morpholine in apples and citrus.

Key words; High resolution mass spectrometry; solid phase extraction; morpholine; isotope dilution; fruit; apples;

citrus; coating agents
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Table 1 Recovery and comparison of three different

SPE for morpholine

FEAAE B . . A1 i %
Wk /mg Rk R P
HLB 60 2 ml Z i 9

2 ml 7k
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2 3 5
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Table 2 Mass spectrometry conditions

H i 14 B4 1] 5T WERET  WiEfERE
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Nk -d g 4.40 96. 126 2 78.1159 75
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Figure 2 lon chromatograms (A and C) and MS spectra (B and D) for morpholine and morpholine-d; at 10 wg/L
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Table 3 Recovery and precision of different spiked levels

- AR E R RSD./%  RSDp/%
F i /(ng/ks) /% (n=6) (n=5)
10 81.3 7.4 8.1
i 20 86. 7 4.3 5.6
100 103.7 3.7 2.4
10 84.2 5.1 3.8
IR 20 91.6 4.6 4.7
100 98.7 2.7 1.7
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Comparison of RT-PCR method and culture method for the detection Salmonella and
Shigella from food practitioners
HAN Yi, SUN Yan-ping, ZHOU Hong, MAO Fei-fei
(Wuxi Center for Disease Control and Prevention, Jiangsu Wuxi 214023, China)
Abstract; Objective To compare the effect of RT-PCR and isolated culture for the detection of food practitioners of
Methods () RT-PCR, @ isolated culture. Results The detection rate of RT-PCR was
RT-

Salmonella and Shigella.
significantly higher than that in isolated culture for food practitioners intestinal Salmonella and Shigella. Conclusion
PCR method was superior to the isolation and culture method in the detection of practitioners physical examination of
Salmonella and Shigella in terms of detection rate, accuracy and timeliness. Therefore, the use of RT-PCR in the physical

examination of employees has very important practical application value.
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