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Highly Sensitive Electrochemical Analysis of Foodborne
Shigella DNA
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Abstract To establish a highly sensitive electrochemical approach for foodborne Shigella DNA. The nucleic acid probe
was immobilized on the surface of cadmium sulfide nanoparticles modified electrode to recognize Shigella nucleic acid, and the
detection sensitivity was improved by target cycle strategy. The DPV signals were generated by the ferrocene labeled at the end of
modified probes. Working curve of shigella DNA was established for analysis of shigella. The results showed that the established
electrochemical detection method had good stability and specificity while the minimum detection concentration of Shigella nucleic
acid was 0.01 nM in 0.5 h, and can be effectively applied to the detection of foodborne Shigella nucleic acid.
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Fig.1 The schematic diagram of nucleic acid detection process
on the electrode
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Fig.2 Characterization of the CdS Nanomaterials
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Fig.3 The DPV spectrum of the target DNA on the modified
electrode
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Fig.4 Optimization of the biosensing process
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Fig.5 Optimization of the biosensing process
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Fig.6 Biosensing results of this approach

70



PO AR I A3 B

et FHAS [ 2 ) s B LR R A B A VA TR A ST T
EMZL, i 7a B, X El &R, T
o MG PR B4, ARET B 0 H AR iR,
WA E 5B B s Tk e s mipEit, 2k
X[E24 30 ~ 5 oM, LHEREGHLR Y =214 —
0.047 X C, KPR A 5 aM, 15 T 1 B0 75 pg/Lo
XA BEAL TR, AT B 5 | & AR hR I
B2 A 375 = S el WD = | s S A S DA o
b 2245 5 Bl 2 A R 0T B0k B () P e T R AIG, an A
7b s, ZRPEIXE 0.01 ~ 10 nM, kP40 & i
LY =1.0177 — 0.47775X1gC, KM FR Jy 0.01
nM, %K 0.15 pg/L,

R T BUEA T A R g R M,
AP RE S A T bR TGS . ARG I A 4 4%
FER A SRR, fEIA B ZIRIT 55
WA AEIR IR B S5 A A B — 3Pk, [ty
TE 95% ~ 110% XA, RHIA T AR S g
MZERESY, AZR RTS8, Wk 1,

3 it

=

ARTT kT ) S R AR AR A, A T —
Fft A A AR AS I T3, 3d o b 7 B 0 4 6 vy

PEORRFERER

2.0 '
(a) .
215
E
£
=
© 1.0 :
I
0.54
0 10 20 30

Concentration (nM)

FT1 H9hFE M nAR BRI 45 R
Table 1 The Results of spike recovery assay in milk

Fef A M) JIl#% aM)  RSD (n=3,%)  Recovery (%)
0.1 0.11 42 109.0
0.5 0.65 3.7 106.8
415
1.0 1.58 5.1 97.7
2.0 3.71 5.9 105.6

TR AR, IKF] 0.15 pg/Lo XF B SCik s
ROR, X — HFR T F0 R B N B 7 % B IR T 0.1
CFU/mL"™ , fLT PCR, EBEG R84 40T/
Y2 r A BORNE . th TRA B R UL,
AT AT DL BRI o FAX B P A A ARG, iy
A ZE 30 min N, AHEL GB 4789.5-2012 i #LAE 1Y)
WIS A R TSR SRR, AR R s
B, PRAETRGRE, ARdEE TECHR, AT
BRI TR IR et . SRR UE, ML
TR0 B PCR AH G RR A 7, #1745
SR AR IRAGIR, 1 SR R A TE R R
PAFT AR ISR, FLRREAR TR AR . ATy
AT IIVE R —Fh T AR, R B ICHE L
SEJTIR R R DA . R AR
TAEH, —J7 E4a R P 1 rs i fa] i oG

2.0z (b)

—1.5-

<

=2

=

£1.0

Eo

=

)
0.5- i
0-0 T T T v T M L)

-2 -1 0 1

log Concentration (nM)

E7 (a) NAEIRGEENSERT, MRS S HE BARSEREZUIFR; (b) MANBIRFEENSET, MRS Sk EREREZLFR
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