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Determination of patulin in hawthorn and its oral solution products by
isotope dilution combined with ultra performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of patulin in hawthorn and its oral solution
products by isotope dilution combined with ultra performance liquid chromatography-tandem mass spectrometry.
Methods The hawthorn samples were crushed and hydrolyzed with pectinase, then extracted with ethyl acetate and
concentrated, redissolved with acetic acid solution, and the hawthorn sample solution was obtained. The hawthorn
sample solution and the oral solution of hawthorn were directly purified with multifunctional purification column.
Agilent RRHD C3 column was used for gradient elution with acetonitrile-water as mobile phase. The patulin was
detected by mass spectrometry with electrospray negative ionization (ESI ) under multiple reaction monitoring
(MRM) mode. The isotope as internal standard method was used for quantitative analysis. Results The calibration
curve was good linear in the range of 4.934-246.7 ng/mL with the correlation coefficients greater than 0.999. The

recoveries were in the range of 91.8%-105.4% at low, medium and high spiked concentration levels in different
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matrix with relative standard deviations (RSDs) 1.8%~3.2%. The limits of detection (LOD) were 3 pg/kg for

hawthorn and 1.5 pg/kg for oral solution of hawthorn. The limits of quantitation (LOQ) were 10 pg/kg for hawthorn

and 5 pg/kg for oral solution of hawthorn. Conclusion This method is reliable, accurate, which can be used for the

analysis of patulin in hawthorn and its oral solution products.

KEY WORDS: patulin; ultra performance liquid chromatography-tandem mass spectrometry; isotope dilution;

hawthorn products
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x10? _ESI MRM Frag=380.0V CF=0.000 DF=0.000 CID@7.0 (152.90 -> 109.00) 14.d

9.5
9.0
8.5
8.0
7.5
7.0
6.5
6.0
55
5.0
4.5
4.0
3.5
3.0
2.5
2.0

1.5
1.0
0.5

0

M O A

05 1.0 15 20 25 3.0 35 40 45 50 55 6.0 65 7.0 75 80 85 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5

fisfB] /min

B2 BHPE L RE S 2 3 1 (152.9—109.0)

Fig.2 Ion chromatogram of patulin in positive hawthorn samples (152.9—109.0)
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Fig.3 lon chromatogram of patulin in the blank hawthorn samples (152.9—109.0)
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Table 2 Evaluation of matrix effects (n=6)
FE patulin (MF) 1C;-patulin (MF) IS-normalized MF CVI%"

0.68 0.70 0.97

0.75 0.74 1.01

0.71 0.73 0.97

1gic

0.69 0.68 1.01

0.73 0.71 1.03

0.72 0.75 0.96

3.3

0.89 0.87 1.02

0.92 0.89 1.03

. 0.90 0.93 0.97

LU 1 IR

0.91 0.92 0.99

0.88 0.95 0.93

0.93 0.90 1.03

#E: *CV=RSD(relative standard deviation, FHXTFRUEMRZE).
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PI{5 e [t (signal to noise ratio, S/N)=3. 10 3154 H BRFlE
R RN, (IR B A & R4 5158 3. 10 pg/ke,
LU 11 AR RS HH PR A s BR300 1.5, 5 pg/kes
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Table 3 Accuracy and precision results (n=6)

FE 5 e /(ug/kg) [ /% RSD/%
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114 100 97.7 1.8
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20 93.1 32
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