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Abstract: To establish a rapid and sensitive method for detecting trace amounts of benzo[a]pyrene (BaP) in food, an AB@
Co;0,@MWCNTs-COOH nano-electrochemical sensor was developed using Acetylene Black (AB), magnetic cobalt oxide
(Co;0,) nanoparticles, and carboxylated carbon nanotubes (MWCNTs-COOH). The composite material AB@Co;0,@MWCNTs-
COOH was used to modify the electrode surface. The electrochemical reaction of BaP on various sensors was investigated using
cyclic voltammetry (CV). A distinct oxidation peak with no corresponding reduction peak was observed, indicating an irreversible
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oxidation-reduction process. The AB@Co;0,@MWCNTs-COOH sensor was characterized by scanning electron microscopy

(SEM), CV, and electrochemical impedance spectroscopy (EIS), and the operating conditions were systemically optimized. The

optimal conditions were as follows: electrolyte solution of lithium perchlorate (0.3 mol/L, pH 2) ; a modification solution volume

ratio of Ve, 0,amwents-coon t0 Vap Was 2:1, a total modification volume of 6 pL, and an enrichment time of 15 min. Under these

conditions, the oxidation peak current of BaP showed a strong linear correlation with concentration, with the regression equation

Ip = 3.1939C,,,+1.5439 (R" = 0.996). The limit of detection (LOD) was 3.12x10™"° mol/L. Application of this method to barbecued

meat samples yielded recovery rates ranging from 84.34% to 93.36%. The proposed sensor demonstrates ease of operation, ultra-low

LOD, strong anti-interference ability, and high stability, making it suitable for rapid on-site screening and quantitative analysis of

BaP in food.
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Fig.1 Preparation of magnetic Co;O, nanoparticles
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Fig.3 Scanning electron microscope images of different
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Fig.4 Electrochemical impedance spectroscopy of different

modified electrodes
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Fig.5 Cyclic voltammetry curves of 5x107 mol/L BaP on
different electrodes

Z:(a) % & & #&; (b) GCE; (¢) MWCNTs-COOH/
GCE ; (d) Co;0,@MWCNTs-COOH/GCE ; (e) AB@Co;0,@
MWCNTs-COOH/GCE.

24 HIEE A BaP R AT B

KGR 2754877 7 BaP (EABM AR L AL
SSLE) S35, WEIT T A E X BaP S A6 g HL IR I
S, JFdsk TR eV I, 45 RE 6 ik 1
Bl 6a H, 4 X A1 7E 0.6~1.4 V IS, Bl 41 4 o
B4hn, BaP £EAZ M HL AR b AH R A A e LA AR BE 2 1
K, RPEE PR 0 4 B (i 1 T BaP 43 F 7€ B ARGR T
A N HERE ;. B b AL IE IR (p) 54
HECSF R O BRI RS, BEEGERA
Ip=0.551 21v+3.178 21 (R’=0.996 0) ; & 6¢ ', BaP
PAAIE AL (Ep) 5HEFEE (v [BFEELTER
Z: Ep=0.004 87v+1.050 43 (R’=0.998 8), DL LE W4
b 252 4 iz ) Hoz e S B AT, R thif
SRR PR AT M R ER A T IR R

2.5 WKL A

251 WRERER AR

G2 [ VAR ST MR R S . YK BE K pHL L X BaP
AR, R WE 7 B,

Kl 7a 7R . 1E 2P BRI TR S 8 31 2 25 1)
BaP AL IE LI, ot PBS 2% i o 1) R I B AR IR
X AT BRI T BaP £E/K 1V R FE A B s LiCl ¥ b i
AV RN B B 550K s MITE LiClo, W,
AV B R e v, AR T e LA AR, L AL AN
W B A ARSI . 42 L, 3R LiClo, WV i
e SR LR SRV

Bl 7b firzs . 24 LiClO, ¥ MK £ 4 0.3 mol/L K,
SE A U PRI B B KAE, X T BB R N S 5 A R
METFHRENZ, IRT A R ESR, 58k

318

RLAE K. SR, MRS, T3 7 A EAE
FIME5%, AR SRR T RO R T, IR
IR BEE R, e A AEAF A A LIRS o

400

[

300

200 -

——300

I / pA

100

0_

10056 0.8 1.0 12 1.4

AL/ V

100

o
]

60 [

L / pA

40 | 1=0.55121v+3.178 21
R*=0.996 0

20

0 40 80 120 160
FIHHERE / (mV/s)

E =0.004 87v+1.050 43
R’=0.998 8

0 20 40 60

8I() l(I)O 12IO 14IO léO 18I0 2(I)()
FAHIEE / (mV/s)
6 IR EXS BaP BUEIT AR
Fig.6 Effect of scanning speed on the electrochemical
behavior of BaP
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Table 2 Comparison of different methods for BaP detection

in different samples
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