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ABSTRACT: Objective A parallel shaking method was developed to extract three Pacific ciguatoxins
(P-CTX-1, P-CTX-2, P-CTX-3) in muscle samples of moray eel and a rapid simultaneous quantification me-
thod was optimized to quantify P-CTXs in fish muscle using high performance liquid chromatography coupled
with electrospray-tandem mass spectrometry (HPLC-MS/MS). Methods Muscle samples of moray eel were
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extracted in methanol using parallel shaker. Crude extract was then cleaned-up by C18 solid-phase extraction
(SPE) cartridges. High performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS) was
employed to identify and quantify P-CTXs. Results The quantification of P-CTX-1, P-CTX-2 and P-CTX-3
were performed using matrix-matched calibrations with correlation coefficients above 0.999 (r=0.999, n=3).
The linearity of the calibration curves ranged from 0.01~50.0 ng/g. The limits of quantification (LOQs, S/N=10)
of P-CTX-1, P-CTX-2 and P-CTX-3 were 0.009, 0.019, and 0.017 ng/g. Method validation was carried out by
spiking three levels of P-CTXs (i.e. 0.05, 0.10, and 0.50 ng/g) to fish muscle. The recovery of P-CTX-1,
P-CTX-2 and P-CTX-3 were 72.9~81.0%, 63.0~77.9%, and 46.3~69.5% with relative standard deviations (RSDs)
of 2.3%~2.7%, 2.1%~12.2%, and 6.1%~15.3%, respectively. Conclusion The method is simple, rapid, and high
sensitive, and hence suitable for the rapid simultaneous quantification of 3 P-CTXs in fish muscle samples.
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Table 1 Gradient elution procedure of mobile phase

/ (time/min) A (%) B (%)
0.0 50.0 50.0
1.0 50.0 50.0
2.0 0.0 100.0
10.0 0.0 100.0
10.1 50.0 50.0
15.0 50.0 50.0
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Table 2 Qualitative/quantitative ion pair, retention time and mass parameters of the 3 P-CTXs
. EP
No Compound Q1/Q3 (m/z) (min) V) (eV) V)
1128.4/1075.5* 51 29 10 24
1128.4/1093.5 51 27 10 28
1 P-CTX-1 3.2
1128.4/1057.5 51 31 10 16
1128.4/1039.5 51 35 10 34
1112.7/1077.8* 51 25 10 20
2 P-CTX-2 1112.7/1059.8 3.9 105 30 10 20
1112.7/1041.8 105 30 10 20
1112.7/1077.8* 51 25 10 20
3 P-CTX-3 1112.7/1059.8 4.1 105 30 10 20
1112.7/1041.8 105 30 10 20
*
2.4 HmAETALIE ’ ’
, 58( 0.01 g),
50 mL , T
15 mL , 1 min . ) W?’E‘
. . . . 80.0 = PN
210 r/min 15 min, 4 'C 14000 r/min I
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1 =
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0.0 =+ ‘
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; 6.5 mL 65% (v:v) - s
15 mL ; 40 C 5 P-CTXs
> 200 pL > > 0.22 Fig. 2 Effects of different organic solvents on the recoveries
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Fig. 3 The total ion chromatograms of P-CTXs mixed standards obtained by the optimized mobile phases
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Table 3 Regression equations, linear range, LODs and LOQs of 3P-CTXs in fish muscle
) (ng/g) (ng/g) (ng/g)
1 P-CTX-1 Y=1.7x10°X + 41.3 0.9992 0~50.0 0.003 0.009
P-CTX-2 Y=3.06x10°X +-420 0.9995 0~50.0 0.006 0.019
3 P-CTX-3 Y=5.35x10°X + 2640 0.9994 0~50.0 0.005 0.017

4 BAHRTREFIEEERRER
Table 4 The results of the recovery and accuracy evaluation experiments (at concentration of 0.05 0.10 0.50 ng/g, n=3)
in fish muscle

(ng/g) (%) (%)
0.05 73.3~76.7 2.2
1 P-CTX-1 0.1 72.9~77.0 2.7
0.5 77.6~81.0 2.4
0.05 72.5~75.5 2.1
2 P-CTX-2 0.1 67.8~75.4 2.1
0.5 63.0~77.9 12.3
0.05 51.2~69.5 153
3 P-CTX-3 0.1 51.3~57.0 6.1

0.5 46.3~52.3 6.1
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Fig. 4 Chromatograms of P-CTX-1, P-CTX-2 and P-CTX-3 (concentration = 1.0 ng/mL) in extracts of non-ciguatoxic fish
muscle samples
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