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Abstract: A graphene-gold nanoparticle (graphene-AuNP) composite material was prepared based on cation-n non-covalent interaction
and used to modify an electrochemical sensor for the quantitative detection of bisphenol A (BPA) in water samples. Scanning electron
microscopy (SEM), energy-dispersive spectrum (EDS) and X-ray diffraction (XRD) techniques were utilized to characterize the graphene-AuNP
composite material. Meanwhile, a graphene-AuNP modified glassy carbon electrode (graphene-AuNPs/GCE) was prepared, the electrochemical
behavior of BPA on the surface of the graphene-AuNP/GCE was studied, and the developed sensor was applied to the detection of BPA levels in
actual samples. The results showed that the composite material structure was stable, the particle size was uniform, and there was no aggregation.
The modified electrode exhibited a significant electro-catalytic effect on BPA, and the current response of BPA on the modified electrodes was
6.3 times higher than that of the bare glass electrode. Under optimized conditions, BPA showed a linear relationship with the oxidation peak
current in the concentration ranges of 5.7~570 ng/mL and 570~2280 ng/mL, with a limit of detection (LOD) of 1.9 ng/mL (S/N=3). The
modified electrode was applied to the analysis of BPA in water samples, and the recovery rate ranged from 78.91 to 115.54 %.
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Table 1 Performance comparison of the proposed biosensor for

BPA detection with other sensors

Electrochemical Linearrange  Detection

Biosensor /(ng/mL)  Limit/(ng/mL) references
Graphene-AuNPs/GCE ~ 5.7~2280.0 1.9 This work
Tyrosinase-rGO-Cn/ITO  2.3~11400.0 0.2 [13]

ERGO-AuNPs/ GCE 6.8~23.0 23 [14]
rGO-Fc-NH,/AuNPs/GCE  1.1~2280.0 0.5 [15]
SiO,/r1GO-AuNPs/GCE  6.8~273.6 1.1 [16]

FATRAIT RS B R SEITT 5, W —RIIK
JE R A bRAERBIHEAT 22 ik R 22 A I, 7
3/ #:T graphene-AuNPs/GCE KaillxXify A Ik

2, HAERWE 9 FroR. BEENB A W5,
JFOOK R P U P R R R i, MR R 228
ng/mL B, J DPV 2™ AR R JovE e o i 4l
B A WRFESIEHRIRERI R R, 193] Ipa 5 BPA K
JEFE 5.7~570 ng/mL 1 570~2280 ng/mL [A]f2ktt, 2k
PEBENE TR A
1,,=0.00325¢+7.28x107,
1,,=9.136x10™c+1.256,
HARAER A : 1.9 ng/mL(S/N=3).
AN EE AR, K S A ARME I H A )4 1)
ML AL RS, B R R A i) Ze A
Bl 5 FALZEA I A BTG, ASEES BT
75 31 1) 21 5 R AN AT s D R (LOD) 5 38 43 S8 T PRI
EEERAY, ARSI 1 . BAAEE
FIERAAIPR, (H2 0 B A B SO A A
BRER IR FEESR . kA, fEMIE L2 E, BAIFKE
NEE RIS & PR E MR, @i RN R
T B B 4123 2 b )£ graphene-Au®", H %
THEIR DR TR Ss@aokib il b, 280k A A 5
Wl e R A S, DA% AR F (e Bl B
SRR EER 158, —RREmd AR T AR
TAEMRREE SRR . FEARUE T, FRA TR ok
LA AE FHIS (8] BRI B A, A9 BB ARE
Hrial A, I T graphene-AuNPs 4K 2 541K
LA ETRER I REY). Eh& T2 ER
A2 MR EN S 5 L

2.5 SEIREE R E A

(R>=0.992)
(R’=0.983)

2 SFREISALM K PBPARISEIRARR

Table 2 Determination of BPA in water samples

Kt R ES#m R & S 100% FIRE HPLCHMRE I/ 100%
/(ng/mL, n=3) /(ng/mL) (ng/mL, n=3) /(ng/mL, n=3)
11.40 12.72+0.31 115.54 57.00 NF -
AR 7K 57.00 49.81+4.91 87.37 114.00 114.97+1.06 100.85
114.00 115.22+6.70 101.07 228.00 244.15+1.08 107.08
11.40 9.000.23 78.91 57.00 NF -
IRk 57.00 58.30+0.65 102.28 114.00 113.31£1.12 99.40
114.00 111.14£0.75 97.49 228.00 245.10+1.74 107.50
11.40 10.37+0.15 91.00 57.00 NF -
LEES 57.00 57.60+1.14 101.04 114.00 114.47+1.39 100.41
114.00 112.66+2.52 98.82 228.00 246.04+0.76 107.91
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