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(L 2Rz A 5T be By %2 7160005
2. D i pE BRI, DOh B 723400)

W OB HET AR B A G E B RS B R A ZUR 69 B A iE Btk DNA 4%
Wit gAEAE B R A AR E T, AR AT — T4k 5ALAT T & 3t A AL AT S ARAT, AR A
IR E R BURFLALk Fr Z 5 Bt ARG ik s E BU RS B B AT R AR M E , R AN, E AR
AR E A EMEERE A 1.0x10™" ~1.0 x10 “mol/L, # R4 6 x 10 " mol/L(S/N =

3), BEBRBRLREMNE, ZRESG,THT B RAKPRE A sy,

R B AjE Bk BALF AR
hESHKS:0657.1;X132  SCHEFRIRAG:A

AU A (Bisphenol A, BPA) J& £ pi R ik 12 i 21
BHIER AR 1 bR, U R B A 3, P2
% BPA AT 1 P A BRI o iR
XU A BT 2ET7 1A R OB 3 — DA A
W T 0 4 B 3 i AR A IR 5 3%
W R - BRI A
RGO A O T A A SRR T L
o RAHRE A PRI 2 B A B I T . A S A
FHBEE B 4R AR U A J&E TR DNA [ 51 4
PR AT, 2R L AR F B P AR O, il 4 1A
TR A B AR i g . DLER RS - R
PB4 PR D PR A 2 R AT, 2 T A R AR 5
BPA FE5 45, DNA BUBE i IAEL A R A G -
DU S ARG H T s TR LA A, BB T #4T
HUBR LB S DR AR A . Al i
PRI il 28 BASI S FR AN L 1 I o A% i il A 5
Fefi o, REPUE R

B BAFEREEREFNS & RNERE

I Fs HHE 2018 —01 — 16
EE&WMB A% 2R H (YD2014 -04)

EEE I RO (1992—) 2 BRPTEFHIA  HE 2R A0 LA T A
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1 SEEERSY

L1 {5

CHIG60E Hifb2: T ARG ( BiERAE) . RHI=H
WARGE: TAEHRAC G AR (Au,¢d =2 mm)  HIFIH R
iR (SCE ) FIVE A FAR 530 A 2 L HUAR RIS FELR o

W A(BPA,99.5% ) , %l P(BP —p) , % F
(BP —F) F4F I 128 1 (BSA) X0 1+ [ 24 46 1414k
FRFIA IR A . BB (K, (FeCN) ) FE 2k
FALH (K, (Fe (CN) 4 ] W TP 241l T, &
HPLC Zlifb iy 30 A JE /AR DNA 4% i 48 T A ) T
FE( L) Iy A PR w) G, HOF 41k 57 - HS -
(CH,), - TT GGC ACT GGT GCG AAC CCG TGA
TGC GCT GG -3, HALZER MW A S mmol/L 1: 1
[Fe(CN),1°7* 1 0.1 mol/LPBS(pH 7.4) -0.1
mol/L KCI it & . 1 mmol/L XA} A 451 H I
fi#t, ) FH 0.01 mol/LPBS (pH 7.4 ) B ke, L4
JT AR 8 R 3 A 2, i K R R 258K
1.2 BAFEREERBNH&E

F A 25 3 A A% SRt 1 ) 5« 4 PR RGHE A T T A
RS OSCHR[ 14 ] FEACFRAF A0 4 AR EIH TR 5 pl
1.0 x 10 "°mol/L & fit{& DNA ( Aptamer — DNA) ,4°C

TR
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AUy A LA 2ATE FE A AL AR I 7 51

[E7€ 14 h,ic Ap - DNA/Au, JR B il B T
1 mg/mL BSA ¥ 11,37 °C IR 40 min, DL R 45
BAERMLE . Ba I UOK e T, i T, & 15
1 P A% s (Ap — DNA/BSA/Au) .
1.3 EWHE

R T, A AR R IR SR B TS mmol / L
[Fe(CN) ]* ™" BEA7 R OB IRR 223 (CV) FISE TR
BHBTIL (EIS) F94H  id sk Ak i 2k, OV s fiye
Bl -0.2~0.6 V, 443} 0.5 mV/s, EIS %55
100 KHz ~ 1.0 Hz, JE0E 5. 0 mV , ¥t £ 4 1) 36 e
PR G B T AN R EE Y BPA 7 B 50 min,
AIHZE T kbR 2235 (DPV) A7 50 E , LI
SN 23 ARV Ak v Al 2738 A Jaedte £ P R
M43 %SE = [ (1, = 1)/1,] x 100, 1, Jyi&i FeAAR A%
AR BPA 255 i AL B U, 1 Ay 3 G A 1 J2%
#rg BPA 255 5 A A AL s . DPV s 2 50)
BIEIRIE 0.05 V, ko 5842 0.05 s, fkip 1 0.5 s

2 GRS

2.1 EfEERBFNBLFERIE

a. Au,b. Ap — DNA/Au, c. Ap - DNA/BSA/Au,d. BPA -

Ap - DNA/BSA/Au
B2 AREMEWHERES. 0 mmol/L[Fe(CN)]*
BRPHERMERE

2 AT AL AE [ Fe (CN) ° 7 i i 9 51
Rz Zke Mhek a iR AR IR 2l 26, B fr
72 AE =76 mV AW 1, =45 pA. KL
DNA [5]%E 154 Ul &I, 1, FF A 32 pA(Zk b)
JRPA S L DNA WIS B 20 E A S, BILAS 1 [ Fe
(CN) P77 iy il AL A8 /N . 24 BSA
I I, — B AR (R ©) o 408 PO iR A Jiki
5 1.0 x10 " “mol/LBPA £5 & J5 , 1, 4k S0/ (il £k
d) ,RUEECRS H AR BPA 55 VESS &, A5 44

MK EE DNA MR & A% 728 B BT KA 23 8] A
BHL, %[ Fe(CN) g 177~ S v %ok A L 4% 328 BELASHAE
FHHER o CV &I U8 B A PE AR 1 JEe 25 1 45 B 20 9 ]
T BPA [l & .

XA B AR AT T 28 it BHLBT AL
1l 3 AT, A AR i L AR R BHALME R, =50.8 Q
(MhZk a) . FEFECAR DNA [ 5 SRR 4 AR 3 18 B (il
25 b) R, HH N 886 O, BSA HAJS R, kLK h
20 770 Q(#HZk ¢) o ME ALK 5 1.0 x 107"
mol/LBPA 454 )5 R, 9 22 670 Q( 4k d) .

a. Au,b. Ap — DNA/Au, c. Ap - DNA/BSA/Au,d. BPA -
Ap - DNA/BSA/Au

3 REMEMREBARZE S. 0 mmol/L[Fe(CN) 17"
BRPRXZRERE

2.3 FHMK

OO E T T M [ 2 I 1] L E A BPA
LS G IR RN . SEEREE SRR, M IE KLk DNA
[ 5 B 18] /NT 14 b B i Rz FL 3E AT BE R T ) 358
TR, 14 h IR R AR A s B R R (L, AR [ 72
ITa], LRI (1] 4A) , BEHT 14 h F AR 2 T [ 7 Y
ERCACGEEIEA UL, Perk 14 h iR ma] o

WFSE T I8 F A SR 5 XU A 25 5 Ik 1) (DL
Kl 4B) , Y25 G WA /NT 50 min, 2573 ik b 137 B 3
A PR [ S 4 T3, 25 45 43 8] 2 SO min i HEL LS
AR IR, ARSI N2 & I [R] , i U 2 o TR E
I, 2% 50 min Sy LS A IE] o

4 BEEREEERE(A)S BPA Z&RfE(B)
TR BEHIZM ( Cypy =1.0 x 10 " “mol/L)
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2.4 EEREERIFNS IR

TES AR SES S5 08T, 1 il 45 1) 1% I8 XP AN
[V BE 11 BPA 4T 1w il , &5 SR an il 5 o,
KL AR AR B Y H I AE 5 5 BPA MR A
1x107" ~1 x 107" mol/L 5 [l Y H A K AF £tk %
MR (%SE =17.44 1g C(mol/L) +273.58)
R=0.9998  # H R K 6 x10 "°mol/L(S/N=3), &
1 R AR 5 I ] B A% SRR 5 SR Hh i A AL A 1
HL AL 2R IR AR AT LU , 25 R 3R I ARG B il 55 T
PR, REUBERCSCERES — 12 ] &y, (H R LR MY
ACHRLT -9 B i

a-0;b-1.0x10"";¢c-1.0x10"";d-1.0x107" ;e
-1 %10 "?mol/L
B5 AERE BPANEMRS MK LREMEEXR

®1 ARERLFEBFNE BPA HIMERELLE

LRI (IR eI Iy ik LAEVEHE (mol/T) A6zt BR (mol/T.) SCHR
Graphene/aptamer sensor DPV 1.0x10™" ~1.0x107" 3.3x107"° [7]
Graphene/MIPs/ ABPE DPV 3.21x107"° -2.8 x10* 4.22x107" [8]
AuNPs - rGO - MWCNTs/GCE DPV 1.0x107° ~1.0x107° 1.0x107° [9]
Pd/GR - Chit/GCE DPV 6.0x1077 ~1.0x10° 1.0x10 78 [10]
Graphene/Au DPV 3.0x10% ~1.0x107° 1.0x10°* [11]
MIMPF,/CPE DPV 3.0x1077 ~6.0x107° 5.0x107° [12]
BSA/Ap - DNA/Au DPV 1.0x10™" ~1.0x107" 6x1071 This work

2.5 EELiAME AR IR R ED M

6 fEmE2E%S BPABP - P 1 BP - ' By FE it A Sz

TE 58 AR R 52 0 25 1T, X8 T b X193 26 01 4
XUy PO F AT I o 25 540 0 A4 % 8 i 114
VEPEME, SCEGH BPA WU P RIBUEY F (VK EE 34
1x10™ " mol/L, M5 ik 2.2 LW ik, 454
WE 6 FiR, Kk BAGEE X BPA i v i i {5 5 %
SE =47. 14, T WF P 1% SE =2. 01 ; ®Lf F )% SE
=8.29, ULWIZ MG A A R AP tk. [Rlif%
TR I, AR kil T 7 A%

JRAA 5 1.0 x 10" mol/LBPA 454 50 min 5,
F, Ak i 137 F S P A X B o I 2% RSD =3.4% . J]
Tl &5 1 1 AL A X BE R 1.0 x 107" mol/LBPA
HEAT T PATINE T 11 U, A2 1 PR 3 8 A R A
WM 2E RSD =4.0% , FRIIZIGIRSG A RIFIWE
B3\
2.6 EWERMNE

R T P 5% I H AL 253 PO B A SE PR b
I, AR SCR H— FR AN [R1 R EE i s 18 >k KA
an FEA T, 43006 B ROK AR A #EAT 3 MU B KR
(1.0 x 10 " mol/L,5.0 x 10 “mol/L,1.0 x 107"
mol/ L) [y il A [8] g Z& I 2 o L 1m0 fie AR IR Hy -
99.3% ,98.9% ,100. 7% ,3 Y5 15 RSD 43 51 Ky
3.7% 4.8% 55 3.3% , i DL A 2 A% J8% &5 T 52
BREE S BPA A &

3 #ig

ARSI T i P 5 1 0 AR A A T O A
feri o e s . 5 AT BPA (L 1%
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JEERAR LE AL I A R T A, RBUEE oy, 4%

PEGE, AT FH T A KK BPA RYIIE .
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Electrochemical Sensor for Detection of Bisphenol A
Incorporating Aptamer
ZHENG Jing-yi' ,DU Fang-jing’* ,HE Cai-mei' ,LI Xiao-xia *

(1. College of Chemistry and Chemical Engineering, Yan'an University, Yan’an 716000 , China

2. Environmental Monitoring Station in Foping County, Hanzhong, Foping 723400 , China)
Abstract ; An electrochemical sensor for the detection of bisphenol A (BPA) was successfully constructed based on
aptamer combined with BPA. The aptasensor was fabricated by self — assembling of thiolated DNA probes onto the
surfaces of the gold electrode. Cyclic voltammetry and impedance method were used to characterize the aptasensor.
Electrochemical measurements were performed using [ Fe(CN),]°"*™ as a redox indicator. The oxidation peak cur-
rent of [ Fe(CN), ]’ " decreased with increasing the concentration of BPA due to higher affinity for aptamer with
BPA. The liner range was between 1 x 10 " mol/L and 1 x 10 "> mol/L, and down to levels as low as 6 x 10"
mol/L. The aptasensor has the advantages of simple fabrication, high sensitivity and high selectivity, and it could
find applications in the analysis of BPA in water samples.

Key words : bisphenol A ; aptamer; electrochemical sensor





