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Abstract: A novel method was developed to detect four lipophilic shellfish toxins (OA, SPX1, DTX1, and AZALl) in edible shellfish
products via a combination of QUEChERS technology and high performance liquid chromatography-tandem Mass Spectrometry (HPLC-
MS/MS). The samples were homogeneously extracted-with acetonitrile-water (85%, V/V) and purified with QUEChERS technology. Using Cig
column with acetonitrile/water (2 -mmol/L ammonium acetate, 0.1% formic acid) as mobile phase, the analytes were separated by
HPLC-MS/MS with electrospray. ionization (ESI) mode, followed by multiple reaction monitoring (MRM). Quantification was performed by
external standard calibration. method. The limits of detection (LOD, S/N=3) for OA and DTX1 were 10 pg/kg, the calibration curves showed
good linearity in the range of 1.0 t0.100 pg/L, while the LOD for AZA1 and SPX1 was 1.0 pg/kg, with a linearity range between 1.0 20 pg/L.
The Correlation coefficients (r%).were > 0.999 for all four toxins. The average spiked recoveries of the shellfish toxins at three concentration
levels were between 81.9% and 93.1% while relative standard deviation (RSD) was < 5%. A total of 15 import and export samples of fish
including mussels, octopus, geoducks, and oysters were screened by this newly developed method and SPX1 toxin was found in 5 samples. This
method is quick, easy-to-perform, sensitive, and appropriate to detect lipophilic shellfish toxins in shellfish products.

Key words: QUEChERS; lipophilic shellfish toxins; high performance liquid chromatography-tandem mass spectrometry; edible shellfish

products
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Table 1 Gradient condition of HPL.C for ESI mode

Time IE B FAEK Time BT
/min Al% B/% /min A% B/%
2 30 70 2 70 30
0 30 70 0 70 30
3 90 10 5 90 10
3.01 30 70 5.01 70 30

B FE : Phenomenex C18 {43 #£(50 mm>2.0 mm,
3pm); Ji#E: 500 pl/min; BEFEARR: 10 pl; A
35°C; WishtH: A-ZHE; B-7K(2 mmol/L FEFRE: 0.1%
RVl 2k 1 .

142 JFidst

BTUR: B TR (BSD; s 1E/

TR, MRM R, FUSSHENE 2.

339



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.12

R 2 MRM ERRIESH
Table 2 MS parameters of MRM
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Table 3 Characteristics of four shellfish toxins
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Table 4 Orthogonal test results of four shellfish toxins from oyster samples spiked at 10 pg/kg (n=6)

N RIEF RITT X, FRIRRT 8] [ RIGBEITC

HE BB AF FEE LK LHE-K K RE OHR 30 60 120 i 40 50 60 70
OA 50 48 74 73 719 73 74 85 61 85 86 81 80 81 82 81
SPX1 37 52 71 71 78 69 74 83 66 84 85 84 84 85 85 84
DTX1I 52 57 65 75 83 72 69 81 59 80 80 82 81 82 83 82
AZAl 46 52 69 74 82 67 72 84 63 81 81 83 83 84 83 82
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Fig.1 Effects of MgSO,, NaCl, TSCD, and DHS addition on the
extraction efficiency of SPX1 at 10 pg/kg in four shellfish matrices
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Table 5 MS parameters of four shellfish toxins

NEEE  ARGHE/min &, BAEX & FI(miz) FEFImZ)  FHEWEDPN  AbiEELE CElV

N 674.3* 45

SPX1 0.48 ESI positive 692.7 125
444.3 59
255.1* -69

OA 0.68 ESI negative 803.7 -120
1131 -92
. 824.6* 39

AZAl 0.72 ESI positive 842.6 102
806.3 53
) 255.4* -67
DTX1 1.04 ESI negative 817.5 1132 -170 92

E: AT EBT.

7 6 IR FIIRFRMEMSEE. K512, EXREFUNIR
Table 6 Calibration equations, correlation coefficients, and limits of quantification of four shellfish‘toxins in. mussel

NE &% LM /(ug/L) K th 4, LEEEE (o) Ho il PR/ (jg/Kg)
OA 1.0~100 Y=8.61x10°+113 0.9987 10
SPX1 1.0~20 Y=1.38x10%+719 0.9996 1.0
DTX1 1.0~100 Y=8.30x10%+215 0.9990 10
AZAL 1.0~20 Y=7.38x10"x+94 0.9993 1.0
252 AREEAEME

A S R DR TR R IS U2 R, 4y
A=K AR HE B . OA HI DTX1 4% 10
ug/kg. 20 pg/kg 150 pg/kg A, SPX1 fl AZAL 4%
1.0 pg/kg. 5.0 pg/kg A1 10 pe/kg Hhn. # kLt
1758, THEECR FE L . AR,
R EIRPER AT ARG . DUR R RTE AP
IR A 81.9%~93:2%. 8], RSD )N
5%(n=6), & HTHIESR, GENK 7.

3 7 MRDUE B o PO U 368 R B R A 2 B TR 5 SR

(r=6)
Table 7 Recovery and precision.of four shellfish toxins in
mussel (n=6)

n% AAKF EEEES RSD
#E 1(1g/kg) 1% 1%

OA 10, 20, 50 84.6, 88.2, 88.0 4.2,27,3.0
SPX1 1.0,5.0, 10 81.9,85.3,90.2 45,31,24
DTX1 10,20, 50 83.9,89.9,93.1 25,21,13
AZAl 1.0,5.0,10 83.1,86.7,93.2 46,35,2.3
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