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Determination of Benzo[a]pyrene in Roast Meat Based on
Magnetic Covalent Organic Framework

YANG Nianci, YANG Cheng, PANG Yuehong
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: The magnetic covalent organic framework was synthesized quickly and easily by the
co-precipitation method and characterized by Fourier transform infrared spectroscopy and
transmission electron microscopy. A new method for the determination of benzo[a]|pyrene (BaP) in
roast meat by magnetic solid phase extraction-high performance liquid chromatography was
developed based on the optimization of experimental conditions such as adsorbent dose, extraction
time, desorption solvent, desorption time and volume. The linear range of the method was 0.5~100.0
wg/L (R=0.999 8), the limit of detection (S/N=3) and the limit of quantitation (S/N=10) were 0.14
rg/L and 0.47 pg/L, respectively. The relative standard deviations (RSDs) of the intra-day (n=5) and
inter-day(n=>5) were 3.5% and 3.9%, respectively. On this basis, this method was successfully applied
to the determination of BaP in roast meats (grilled fish, beef and mutton) and BaP was detected in all
three samples. The recoveries were in the range from 76.0% to 123.4% at three spiked concentrations
(10.0, 20.0, 30.0 ng/g) by standard addition method, and the relative standard deviation was 1.7%~
10.6%.

Keywords: benzo[a]pyrene, magnetic solid-phase extraction, high performance liquid chromatography,
covalent organic framework
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Fig. 1 Schematic diagram for magnetic solid phase extraction method for BaP detection in roast meat
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Fig. 3 TEM images of Fe;0/COF-DQTP
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Fig. 4 Effect of the amount of Fe;O/COF -DQTP
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Fig. 9 Chromatograms of Fe;O/COF -DQTP extracting BaP with different concentrations and calibration plot of peak

areas versus BaP concentrations
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Table 1 Comparison of the proposed method with the previous works

GrF BN AL IR i A0 Y HPLC-FLD 0.12 pg/kg 0.0~45.2 ng/mL
G5 B [ AH 2 B I HPLC-FLD 0.50 pe/kg 1~100 pg/mL [17]
Florisil&Nucleoprep W GC-MS 1.00 ng/g 5.5~50.0 ng/g s
C18 /vt HPLC-FLD DS el | 00
MIL~101(Cr) £ HPLC-FID 0.19 ng/ml. 1~30 ng/ml. [19]
Fe;0,/COF-DQTP % A HPLC-FLD 0.14 pg/L 0.5~100.0 wg/L A5
2.6 ERRHEMm A PTG W 2k O B 5 0RRT A B BT o A A8

Sk 56 UE D7 % 0 HE R RS M, TSI %M 19.5.17.3.16.0 ng/g, 4 # i FH % 45 #E GB
MSPE-HPLC-FLD J5 i F T & 4 Uk I 95 (R b iy 2762—2017 i ML € 1Y P K il i i BaP B BR £ 5.0
BaP, #fth Ll 10.0,20.0,30.0 ng/g 3 D/KFHA parkg o HIVER RIS 56 45 2R 7, 0 £ () b [l i %€
BaP tR#EY), JIF it HAE S A R 28 45 A vh i fin o [0 H 110.8%~123.4% , #5242l 92.6% ~
W, BRI 2 iR AR 3 TS RE L (08 0 1% 101.0% , %5 2 R 8 RO 76.0%~111.3% , FH 4 5
A4 R R ) IS A BaP K AR U 3 5 RE [ A HEfR 22 <10.6%.,

x2 TEEAFERNEUNEREMIZEKEER

Table 2 Analytical results of different roast meat samples and recoveries of BaP in three spiked level

BaP Jii i 73 $/ (ng/g) Jinks 2/ (nglg) ik 115 2/% RSDs(n=3)/%
10.0 116.7 5.2
& 4 19.5 20.0 110.8 6.2
30.0 1234 1.9
10.0 99.1 10.2
J& 4 R 17.3 20.0 92.6 5.6
30.0 101.0 1.7
10.0 111.3 5.0
| 16.0 20.0 76.0 9.4
30.0 93.1 10.6
4 HPLC-FLD i, @f T —Fh BaP 60 (4 8 5
Beo PTEEST B J7 75 BAT B8 A R Y [ R A A

K FH L UTTE 15 L A 0 T # M S A AL e PR A E BB, O Bl 2B P RE S R A BaP K
Fe;0/COF-DQTP, Jf-¥5HAEJy MSPE f W Fff 551 , 45 e
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