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Determination of benzeneseries residues in aquatic products by
purge-and-trap and gas chromatography-triple
quadrupole mass spectrometry

YU Ying"

(Fisheries Research Institute of Fujian Province, Xiamen 361013, China)

ABSTRACT: Objective To establish a suitable method for the detection of 7 kinds of benzene series residues in
aquatic products by purge-and-trap and gas chromatography-triple quadrupole mass spectrometry. Methods The
purge and trap technology was adopted for the samples, the target substance was enriched at the purge temperature of
25 °C and the purge flow rate of 40 mL/min before being introduced into an HP-INNOWax (30 m*250 pum, 0.25 pum)
polar capillary column for separation, multiple reaction monitoring (MRM) mode of gas chromatography-tandem
mass spectrometry was used for determination, the retention time and characteristic ions of the target substance to be
tested were compared with the standard mass spectrum for qualitative analysis, and fluorobenzene was used as the
internal standard for quantitative analysis. Results The linear relationships between the response values of the
7 kinds of benzene series compounds and their mass concentrations in the range of 0.5-50.0 ng/mL were good, and

the correlation coefficients were all greater than 0.9954; at the concentration of 2.0-40.0 pg/kg, the average
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recoveries of weever, prawn and oyster samples spiked in the daytime and in the daytime were 73.9%—103.0%, and

the relative standard deviations were 2.26%—11.60%. The limit of detection was 1.0 pg/kg and the limit of

quantitation was 2.0 pg/kg. Conclusion This method has high sensitivity and good stability, and is suitable for the

determination of 7 kinds of benzene series residues in aquatic products.
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Table 1 Characteristic ions of BTEX
‘ FEPER T (miz) ERE T (mlz)
&Y PREF I ] /min —— -
BB F(mlz)  FHIEST(mlz)  BiERER eV BB Tmiz) W Tmiz)  #iEkERE eV
K 4.635 77 51 15 78 52 20
R 5.459 95 75 15 96 70 20
R 6.468 92 9] 15 9] 65 15
LK 8.450 106 9] 15 9] 65 20
Nf 8.637 106 9] 15 9] 65 20
[a] —F 2K 8.798 106 91 15 91 65 20
EiiE N 9.914 106 91 15 91 65 15
N 11.855 103 77 15 104 78 15
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Fig.1

Chromatogram of standard solution of BTEX (10.0 ng/mL)
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Fig.2 Effects of purge temperature on response value of BTEX (n=3)
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Fig.3 Effects of purge time on response value of BTEX (n=3)
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Fig.4 Effects of purge flow rate on response value of BTEX (n=3)
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Fig.5 Effects of desorption temperature on response
value of BTEX (n=3)
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Fig.6 Effects of desorption time on response value of BTEX (n=3)
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24 FEFER
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A4 7 PR ZRYIFR A A RN PR SRR i 5 TR R K B
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PR R E A 25.0 ng/mL (1 RSIBRMEIR G,
FASAE G- BTG T8, bR E =, DARIEA R
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Fig.7 Chromatograms of weever blank sample added with BTEX (a) and blank sample (b)
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Table 2 Linear equations, correlation coefficients, limits of detection, limits of quantitation of BTEX

&Y LM HHIE R B et B/ (ng/kg) e I 2 B/ (ng/kg)
ES ¥=0.002221X-0.006907 0.9979 1.0 2.0
F 2R ¥=0.018316X-0.110070 0.9992 1.0 2.0
R 7=0.027200X-0.476019 0.9954 1.0 2.0




91 AR WA AR (- E DUARAT A I B IR E A R R R R 45

=24
a4 2tk A R G B/ (ug/kg) I I R/ (ng/ke)
X R ¥=0.028663X-0.490087 0.9957 1.0 2.0
] — 2R ¥=0.027358X-0.471196 0.9956 1.0 2.0
ABHR ¥=0.018712X-0.173315 0.9965 1.0 2.0
KN ¥=0.014831X-0.134364 0.9967 1.0 2.0
242 Tkt AR EARE R 2.54%~11.40%, 556 K7 i o 25 5% SR AR 4 R 225k

$2 1.3.1 Ik ik, A BIAEsS 6 X HR R 052s AR i oI A O A S

~ - - 2.5 SCRR#E @SN
VI 3 BRI B AR AR R A R T H A T )
AURBEEAT 6 T E SLHy, FERTX 3 AN EAKCEIET T H LI 50 ANAKFERER AT T 7 FOR R Y 5R B 09 S BRAGIN o G
AR SR A By B, S5y 3, DU AT RRIL, S0 AR RO AR 0 Ak RO O
4, HT IR 80.9%-103.0%2 1, Hixthiuetzz  1-87<107~135X10 mefkg, 5P JRAK ™ it O i B
(relative standard deviations, RSDs)H 2.26%~11.60%; i  BLEBORRYITIHe, 5Pty T ey i AL T foll okt

R 73.9%~99.2% 2 [, HIXG bR a2z g TNESR Tl TS Rl SRS R

®3  INIREEEAEHEEEMBEIIRERZE (X, n=6)

Table 3 Intraday average recoveries and relative standard deviations of the spiked samples ( x, N=6)

SRR /% AEXS AR RZE/ %
ez IS (ng/kg)

iy PILS AR fiyi ey POLIN Van. i}
2.0 90.6 83.8 94.2 7.82 6.09 4.48
S 20.0 90.8 80.9 91.0 7.18 8.35 5.15
40.0 81.8 81.3 83.6 8.18 8.86 4.16
2.0 93.8 87.1 95.7 3.95 3.18 2.26
2 20.0 94.5 85.4 94.7 11.40 10.10 6.34
40.0 87.6 87.1 89.4 11.00 7.46 7.85
2.0 90.2 83.4 92.9 9.02 6.25 7.39
V% S 20.0 100.0 90.2 100.0 9.85 6.93 5.00
40.0 89.1 88.6 90.9 11.60 10.90 6.58
2.0 93.3 86.6 95.1 4.69 3.63 2.81
X 20.0 100.0 87.1 98.9 9.59 9.09 7.14
40.0 90.4 90.0 922 9.79 9.34 5.45
2.0 88.5 81.7 91.2 7.03 3.53 4.33
[ — 2K 20.0 100.0 88.6 98.7 11.40 10.30 5.99
40.0 92.9 92.4 94.7 6.63 9.16 3.20
2.0 91.5 84.7 93.4 7.73 6.06 4.59
LP_HIZR 20.0 103.0 91.0 101.0 10.90 9.57 6.51
40.0 91.8 91.3 93.6 7.95 7.04 3.98
2.0 91.6 84.8 94.2 6.25 591 5.18
R 20.0 94.5 84.6 94.7 10.30 8.38 2.89

40.0 92.6 92.1 94.4 4.91 6.26 2.63
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Table 4 Day-to-day average recoveries and relative standard deviations of the spiked samples ( x , N=6)
S TR /% AR RUENR S/ %%
sy IR (ng/ke)
fiyi ffy POEIN an i} fiyi 1 Xof VSR
2.0 84.4 77.7 83.4 8.40 4.98 5.05
FS 20.0 83.1 81.6 90.0 7.84 8.27 5.21
40.0 83.5 81.5 83.9 8.01 8.84 4.14
2.0 87.6 79.3 85.0 423 3.49 2.54
SIEN 20.0 88.5 86.1 93.7 9.68 10.00 6.41
40.0 89.4 87.3 89.8 10.80 7.45 7.82
2.0 83.9 78.1 82.2 9.69 6.67 8.35
R 20.0 92.4 90.9 99.2 10.70 6.87 5.05
40.0 90.8 88.8 91.2 11.40 10.90 6.55
2.0 87.1 78.8 84.4 5.03 3.99 3.17
Mo T 20.0 93.4 87.8 92.0 9.01 9.02 421
40.0 92.2 90.1 92.6 9.61 9.32 5.43
2.0 82.3 73.9 83.0 7.57 3.91 6.12
[a] —F %% 20.0 88.3 89.3 97.6 7.20 10.20 6.06
40.0 94.6 92.2 95.0 6.51 8.61 3.19
2.0 85.3 81.1 85.2 8.30 4.13 6.27
4B K 20.0 91.5 91.6 94.2 7.61 9.50 4.32
40.0 93.5 91.5 93.9 7.80 7.03 3.97
2.0 85.4 78.7 86.5 6.70 4.41 8.15
KM 20.0 92.6 85.3 93.7 7.12 8.31 2.92
40.0 94.3 923 94.7 4.82 6.25 2.62
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