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Abstract: A horseradish peroxidase enzyme-sensitized detection plat-
form based on functionalized magnetic nanoparticles and gold nanop-
articles was established with the nanomaterials as the carrier and the
bisphenol A aptamer and the complementary strand as the biometric
recognition unit. The method about rapid pretreatment and trace de-
tection of bisphenol A in food matrix was established. The BPA
aptamer binding to the magnetic nanomaterials could compete with
the complementary strands of the aptamer and the horn root peroxi-
dase (HRP) modified gold nanoparticles. The effect of HRP on the
catalytic hydrolysis of the substrate resulted in the change of charac-
teristic peaks at 450 nm, helping to quantitatively detect bisphenol

A, which had the advantages of good selectivity, high sensitivity and
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good specificity. The results showed that this detection system had a
linear relationship (R?=10.978 4) in the concentration range of 0~
100 ng/mL, and the limit of detection was as low as 0.5 pg/mL. This
work provideed strong technical support for detection of bisphenol A
in future.
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Figure 1 The structure of bisphenol A
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Figure 3 Transmission electron microscopy images of

different samples
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Figure 2 Schematic diagram ofenzyme-linked sensitization sensorfor detection bisphenol A
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Figure 4 UV-vis absorption spectra of enzyme-linked sensi-

0.0 L L L
300 400 500 600

tization sensor after adsorbent of different concen-

trations of BPA

FEAE I KA Y D B A 4 90 K ORL ¥ 25 & B G A0 KR+ 3% 1
Wi A AR 3 4 O T A A S 18 s A IS A OK A
JIT 7= A 1R B0 O AR R PR AR A DA ) TR ' B R R . B A AL
By AR RGBT U A 5 A 9 KR T 1 38 e AL D 2
FEAE AU A RS AR SR RN AR OB T 2 A 4
KORL T sl R D, W ' JBE s 3 ALK

IRAE L A 25 4 40 K R 76 & P 19 3 4 1 R
B % 48 T e R0 45 10 O TRk B 3 A 5 W06 B =
MM % &, WK 5, f & 5 a7 AL B A ¥R EFE 0.001 ~
50 ng/mLE} OB v 50 A WRE > X2 2 R
ML G, &R RNy = —10.033lnx +0.817 4(R* =
0.978 4), HERMESC R 2 HUAE I, B WM A W B IR
6 BE BRI 5 1% 7 T W A (AT FRAIRZE 0.5 pg/mlL,
2.4 BRUESW

N T IS UEA Ty R T R AR S R R 5T £
BPA Z5F925 UL 9t A2 LB (4-OP) WU EF A 45 7K H i it
(BDAGE) (% i F 457K H i ik (BDFGE) XUy A — (3-&-2-
B WD BE (DOA), XU By F 3L (2, 3-2 5 M 79 K
(BFDGE) . & 8 — (2-Z, 3 2 #) fig (DEHA) 4} 2k — I i@
ZoEWg (DOTP) #F 47 7 40 B K 0, FC 3 vk 22 3
50 ng/mL, 45 R ILIE 6., 7EMFIR K & T  BPA 2585250l

49



Ze5wN

2017 £ % 10 9

y=-0.0331n(x)+0.817 4
R*=0.978 4

<
)

0
Absorbance
=)
2

e
9

0.6
0.001 0.01 0.1 1.0 10.0

BPAHK ¥

Concentration/(ng * mL™")
XU A BRUEF K th 100 ng/mL B #iH B 0.5 pg/mL
B 5 BPA RS BT 69 A i X

Linear relationship of UV-via absorbance versus

Figure 5

target BPA concentration

100 —
80 f
L 60+

40t

i
Recoveries/%

20+

Or—“—,[ﬁﬁ[ﬁ’—‘ﬁ )

> > o>
?\@2’ 9@@ o© ?@(& RO

o~
b% Q)Q

B 6 BPAZ#MEMMATHRENGY A
Figure 6  Absorbance change of the detection of BPA and

BPA analogs at a concentration of 50 ng/mlL

¥ 4-OP,BDAGE, BDFGE, DOA, BFDGE,DEHA , DOTP
Bl e 2 4 o 1.63% ., 1.4%.4.42%,7.33%.5.59%,
14.41%,8.94% . 1 XL A B 480 00 Uit ZAE 98.75% £ 44
& WG P 9 oK A% IR A AR U7 138 E A — H AR 1R 3
L S R, H A R 20 B S S TR
2.5 EERERDW

S Y B VIE F AE ST ( AG  Jy 3 FE SE R AR G N R R
PR M AW SE 6 B R KRR S EAT TS 0 TR s
3. 7E KoK A IS [k BE R 3 A AR YERE & A5
JUT Al £ 1 T OGBS A W 1L R AR EAT AN L S5 R R 1. |
F 1 A, s R AE 98.75% ~101.31 % , F WA A Jy vk a]
T BRAE I A BRI
3 Bk

A FE R B 3 410 ) 8 2 RE AL 1Y 4 91 KR 15 3
T 3y 6 Ak 19 % P 290 DK RL A st T — e i T T IR ST 19 XY

x1 IBRHERERKVESR

Table 1 Determination of BPA spiked into tap-water

JmbriE/(ng « mL™Y)  FGWIME/(ng + mL71) a2/ %
0.1 0.101 2 101.31
10.0 9.875 3 98.75
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