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Comparison and suggestion of the determination of patulin in hawthorn and
hawthorn products by liquid chromatography method and liquid
phase-series mass spectrometry method
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ABSTRACT: Objective To compare the methodological indexes of liquid chromatography (LC) and liquid
phase-series mass spectrometry (LC-MS/MS) for determination of patulin in hawthorn and its products. Methods
LC method: After enzymolysis by crushing, hawthorn and solid products were extracted by ethyl acetate, purified and
concentrated by Mycosep®228 Aflapat purification column, gradient elution was conducted with acetonitrile and
water as mobile phase, and the liquid chromatograph was measured. LC-MS/MS method: The sample treatment
method was the same as LC method (except with isotopes), gradient elution was carried out with acetonitrile and
water as mobile phase, quantitative determination was carried out with external standard method, and negative mode
of electrospray ion source was adopted. Results Both the LC method and the LC-MS/MS method showed good
linearities in the range of 10-200 ng/mL, and the correlation coefficients were greater than 0.9999. The recoveries of

LC method were 96.12%—104.20%, RSDs were less than 2.5%, the limits of detection were 0.52—0.63 g/kg, and the

RS B, FELN, EROPR RS Z2I 5P, E-mail: nnqzg@163.com
*Corresponding author: QIN Zhi-Gao, Director Pharmacist, Guangxi-Asean Food Inspection Center, Nanning 530021, China. E-mail:
nnqzg@163.com



6880 1% A T R A

81

limits of quantitation were 1.7-2.0 g/kg. The recoveries of LC-MS/MS were 94.68%-103.59%, the RSDs were less
than 2.5%, the limits of detection were 0.12-0.39 g/kg, and the limits of quantitation were 0.38-1.29 g/kg.

Conclusion There is no significant difference between the 2 methods, and both methods are suitable for the

determination of patulin in hawthorn and hawthorn products.
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P H 5 R R TR BRI ZE T, (FLRE ST AD FE A2 = RE R,
FETEM ZE ST T MG 5 | B th B PP S5 ) s,
REM T2k A, REUZ AR, MiEiZIT%Eg GB
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WahHH: AJK, B-ZiE; Wi#: 1.0 mL/min.

PEREPRAR: 100 uL; ZAMGMPEK: 276 nm; HER:
40 °C; WM = BB VERBL, 0~14 min (95%A: 5%B),
15~23 min(10%A: 90%B), 24~36 min(95%A: 5%B).
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Table 1 MRM ion parameters of patulin and its isotopes

BEER BT FET FIRHEE/NV A /N R RE =V fil 4 % R R/ V
109" -10 -10 -13 -9
BEER 153
81 -10
115° -10 -10 —11 -9
B RERE 160
86 -10
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(2) [ A i

FREC 1 g i LAk R AT Sl RE (HERR 2 0.01 g)
F 50 mL HIEER.LE T, IMAWAR TAEMR 50 uL, A
10 mL /K5 150 pL SRAEEFE IR ST, WHE 15 min J5, K
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0.020
0.018
0.016
[ 8
0.014 |
7
0.012 |
6
-, 0.010
< : 5
0.008 }
4
0.006
0.004 3
0.002 2
0.000 | 1
-0.002
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

it B]/min

LR 2 i () 3 I A (R 4. (i (B A ke
S5 T 6 BTN 7. ARS8 AR A

BT NIRRT € ]

Fig.1 Liquid chromatograms of different matrix
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Fig.2 Ion chromatograms of different matrix

F2 LC#5 LC-MS/MS EMZ&IESH
Table 2 Linear parameters of LC method and LC-MS/MS method

ik WLV [ /(ng/mL) LT KR
LC % 10~200 Y=0.01546X-0.00914 0.9999
LC-MS/MS i% 10~200 Y=452X+625 0.9999

T BBty R LA R A bR, M B AL AR

*3 KURSEEMRMERER

Table 3 Investigation results of limit of detection and limit of quantification

{51 HL(SN) 6t BR/(ng/kg) FER R/ (pg/kg)
FE b AR K- (ng/kg)
LC ¥ LC-MS/MS % LC ¥ LC-MS/MS % LC ¥ LC-MS/MS %
R 10 50.4 87.6 0.60 0.34 2.0 1.14
W R (KR 10 52.6 154.5 0.57 0.19 1.9 0.65
WL A (18 ) 10 47.8 108.3 0.63 0.28 2.1 0.92
ST (20 10 57.9 77.4 0.52 0.39 1.7 1.29
B LA 10 57.9 106.6 0.52 0.28 1.7 0.94
1A 10 50.4 260.8 0.60 0.12 2.0 0.38

TE: DU SR 2 m vl P R S AR AP D (5 R L, DAL A 48 LU 23 S0 A ) PR A BB
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(3)LC . LC-MS/MS ¥:HRE % 5 5 [l i %
IURE S, A3 E 2 Fhs 2 kG % R 5 i =R, 4558
W 4, LC HEEITRIEF N 96.12%~104.2%, RSD /N T

2.5%, LC-MS/MS ¥ [RISRIE F N 94.68%~103.59%, RSD
YIINT 2.5% 26 0H 2 F ik RS 2 1 AN [BUSCR I 756 vk
2EIEELEIR

4 LCEM LC-MS/MS EHHE % E 5 B EE RE R (n=6)
Table 4 Accuracy and recovery of LC method and LC-MS/MS method (n=6)

B/ % RSD/%
e JnAR K /(ng/kg)
LC % LC-MS/MS LC % LC-MS/MS %
20 96.12 94.68 225 2.38
LI 50 98.18 96.27 1.59 1.32
100 98.25 97.54 0.77 0.64
20 100.35 101.68 2.14 2.46
Rtz 50 104.20 105.81 1.51 1.35
100 102.83 103.59 0.79 0.60
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