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Abstract: Objective To optimize the pretreatment method of N-nitrosamine compounds in ready—to—eat aquatic prod-
ucts. Methods Market—sold ready—to—eat aquatic products were collected, homogenized and distilled by steam. The sam-
ples were extracted for 10 minutes using dispersive liquid-liquid microextraction (DLLME) with ethanol, trichloromethane
and sodium chloride (3.0 g). After centrifugation, the organic phase in the lower layer was collected and subjected to
gas chromatography—tandem mass spectrometry (GC-MS/MS). The six common N-nitrosamine compounds were determined
in ready—to—eat aquatic products using multiple reaction monitoring mode (MRM) and quantified by the internal stan-
dard method. Results The optimized method exhibited a good linear relationship at concentrations of 10.0 to 500 pg/L
for determination of 6 N-nitrosamine compounds (correlation coefficient of greater than 0.999), with 0.05 to 0.60 pg/kg
limit of detection, 0.15 to 1.60 pwg/kg limit of quantitation, mean spiked recovery rates of 71.8% to 108.9%, and rela-
tive standard deviations of 1.4% to 8.6%. N-Nitrosodimethylamine showed the highest detection rate in 20 market—sold
ready—to—eat aquatic products (90%), and the detection rates of N—Nitrosopyrrolidine, N-Nitrosodiethylamine and N-dibu-
tylnitrosamine were 15%, 10% and 10%, respectively. Conclusion Steam distillation combined with DLLME may opti-
mize the pretreatment method of N-nitrosamine compounds in ready—to—eat aquatic products and meet the measurement

requirements.
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B PRBEEEE] . W B X ESEULE 1,
2.3 FEFIHFFNER
Frifi ph Rk BEVE A 10.0~500 pg/L, HH5E R %0

0.999, J7 K HIBR N 0.05~0.60 pg/kg, &R K
0.15~1.60 pg/kg, WK 20 FRIAREIE, 71.8%~
108.9%, RSD K 1.4%~8.6%, V.35 3.

R FRN RN FRREEAE BN I 2 1
Table 1 Basic information and recommended conditions of the analytes and internal standards
oy CAS B 5B i Y FE RS TR TEER X ML T .
(m/z) Tl e /e V (m/z) HE e /e V
NDMA 62-75-9 11.10 74.0—44.0 5 74.0—42.1 20 NDMA-ds
NDEA 55-18-5 12.30 102.0—85.0 3 102.0—44.0 12 NDEA-d.
NDPA 621-64-7 14.58 131.0—113.0 3 131.0—43.0 10 NDPA-d,4
NDBA 924-16-3 17.34 116.0—84.0 5 116.0—99.0 5 NDPA-d4
NPIP 100-75-4 17.78 114.0—84.0 5 114.0—42.0 20 NDPA-d,4
NPYR 930-55-2 18.24 100.0—55.0 5 100.0—43.0 10 NPYR~-ds
NDMA-ds 17829-05-9 11.10 80.0—50.1 5 80.0—46.1 20 -
NDEA-d. 1346603-41-5 12.30 106.0—46.4 20 106.0—31.0 5 -
NDPA-d,. 93951-96-3 14.50 144.0—126.0 3 144.0—50.0 10 -
NPYR~ds 1219802-09-1 18.28 108.0—78.0 5 108.0—50.0 15 -
R 2 RN BZ R R A
Table 2 Linearity and sensitivity of analytes
UL ZEPEVER (pg/l) EEp P EY KB/ (uglke) b/ (ug/ke)
NDMA 10.0~500 y=1.389x+0.014 0.999 7 0.20 0.58
NDEA 10.0~500 ¥=1.398x+0.032 0.999 7 0.05 0.15
NDPA 10.0~500 y=1.127x+0.022 0.999 8 0.06 0.19
NDBA 10.0~500 ¥=2.956x+0.045 0.999 3 0.08 0.24
NPIP 10.0~500 ¥=2.537x+0.104 0.999 8 0.08 0.24
NPYR 10.0~500 y=1.243x+0.014 0.999 7 0.60 1.60
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HEeE®R, BB ERN 15%, KK 1 NDPA i
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TE DLLME K&, S0, 2GR A Fh 25 F0 H
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SRR N DY S A R A BRI A () B Bk 3
REAIG, X AT RESE R M K28 N- R B
FEXF TN, HEA e, XK 8o AH
(R e R R . DAL RT U S8 M S B A
LA Y, ZHEXF NPIP Fl NPYR Ff) 42 B 1 (%58
fiX, FIRESE th FHAR R K, SKM BRI T
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&3 JNERYIAR PSRRI (n=3)
Table 3 Spiked recovery rate and precision of the method (n=3)

e TR i/ mivEs RSD/%
(perke) (x£s) 1%

NDMA 1 74.0+6.4 8.6
4 77.9+3.1 3.9
10 82.7£5.9 7.2
NDEA 1 108.9+6.6 6.1
4 104.245.0 4.8
10 105.7+2.0 1.9
NDPA 1 105.2+5.0 4.7
4 99.3+2.0 2.0
10 100.3+1.6 1.6
NDBA 1 78.6+3.8 4.8
4 93.5+6.7 7.2
10 105.0+2.1 2.0
NPIP 1 95.1+7.4 7.8
4 80.3+4.7 5.9
10 71.8+1.7 1.4
NPYR 1 88.6+5.0 5.7
4 87.4+6.0 6.8
10 89.2+3.6 4.1

K&t A B, e AL AL S g0 i 72
Hr, KRB 1 mL SEEEGRS 10 mL K ZEBRIR &
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