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HWE I ME—FAEATHERYVEHRRCSDAFELFERAERZHEALMNRR PG EEE AOTA) WY F %, R %
OTA #F B Bk kit A T4 M, P AL F LM L E SDA R BR AL 5, 247 SDA #738, ¥ ¥ 3 =% 51540 =%
4k (Fe)#) wAL FIRA AT 2 R 2 0125 A A T A5 2 4k 338 Bk i B B4 OTA #97ik, Bt 7T AR R &%
8 AR R M R R Aot TR S 4 B A A BRI R 05 5 A ik (ELISA) B R 47 /£ (GB 5009.96-
2016) # AT AT X B, R A R EH T, LA FERARE KB ZHELBER K 0.1 pg/mL~10 ng/mL, # # & (LOD) #
0.05 pg/mL, % OTA % 20 ¥ Ml 25 R A Ak, % OTA R A0 Al A W SLUZ 77 k4 P R4, EA T mbrik e b,
% WAL F i AL AR AR R B 89 e AR B R A 96.60%~99.04% , ELISA (B R A7 4 ) 89 An 47 =K & A 94.00%~98.50% , % 7 % 4 a
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it 1 %5 2 22 A (Ochratoxin A,OTA) E% & (High performance liquid chromatography, HPLC)"'

ith 25 @ A &R A B IR AR Y, B LT SMEE S i (Gas chromatography—mass
ME /N2 By A T L A KR SE R A spectrometry , GC—MS) BUA1 {# 2 4 % (Thin -layer
BEM B RIS OTA Bfb MR , A5 chromatography , TLC )14 {6, 31% J5 3 . Ho v i 80 AR
OSSR = BN I o = S e s B R EUE R OTA M EE T EZ
P B g E A 98 LAY (International  agency — SR, TR AR IR A B R, T Tl A B
for research on cancer,IARC) F 1993 4E¥ OTA AR I FIOGEA L A5 Ge 0 Bl IR A 5 43 A 7
IHZE R AT BE AT N ZREUEY) 2B 419, (Enzyme linked immunosorbent assay,ELISA) H
fRGE il OTA B 5 VEALHE M BORRH Bk A ARG DU IR [R] 5 Jot (9 0 A, AR T HL A7 e A Hh PR Ay

JIT s BB A B AR B Bt 0 R B IR AT

s EE . 2023-01-17 AN Hs VAN I T AR AT I ESAE S — A Rk
E&TH.: HFEARPFIESTH (32172288,31371772); AAT B A0 PR A T T B, A B 50 3 X B e 5 12
WAL [ AR5 S 4 T AU0H (€2019204342) 5 TE OTA RS 7 T, 1% 58 05 b Pk Ak

thoe 5| Sy BR & R % 4 H (216255016, WA TR T B e AT R E G R
226ZSSO3G,23625502G);‘{:ﬂjlﬁ%‘\ﬁl\?ﬁ‘}‘\’iﬂil‘l O P S T 1 A 4 1 3 1 o
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(€2019204284) J5 A0S G R V22 0 A, 0 A vk AR S e
B, LB WL REFEVEAG, 2 9K R B LY Ry F kT
BEMEE . M E-mail: zhangwei631126@163.com T A NATT G o A T AR A Sk 11 ok
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B AARBUR RTINS, I 2e 4 4 B 4 54 (Strand
displacement amplification,SDA ) £ A 5% A HF 5% #4
KU, SDA AN ZOR 4 il B nl DL & RS S0
TH5 G BT PTG Y [ e A 2y AR W A TR
TR B AR AR B G T AR 1 A ) 4% IR
#%, R U AR YR e S R Ak A R e
ZIRIES G, B A B R AT B 2 i 45 5 e
IO FR 00200 Al A A AR R B T R B A )
G REAS A B 5 AT 1 R e S AL, B S5 T HL AT
AR o R AERE FICAS H R D8 A AT i
2T AT LA T B DR A T

HRiE, OCT 0 BE &y M EOoR 5 i Ay id
BC AL AR FEAT OTA 2 ot Al ff DL AR T8, AR SCA|
FH OTA 3 FCAA 1Y e i S P 0 5 0 4 18 RO R 1Y
Vi A MEARGI YE R, DL R A A AR SR AR R 1Y
5 ROV R BCEEL A K B AR SS A L ST
— b L TR A2 T M4 R AR 7Y E B AR T OTA
BB T

1 MB57E®
1.1 R 5F
it B8 E A, i H & % 2 B (Ochratoxin
B,0TB) . #% il % #% % B1(Aflatoxin B1,AFB1) &
K IR B IR (Zearalenone , ZEN) K B8 % Bl (Fu-
monisin B1,FB1), & % F8 4 ¥ T8 A BR 2 w6 $2
fit,
Nb.BstDI Y1 Z| N VI \Bst DNA %5 i ,NEB
(Ab50) A BR 2 71 5 MgSO0,, 5242 4 TR (K ) A BR

OTA aptmer
# - & -
/ >§§
¥ 14 7“¥DNA
Primer
>
Hairpin \
+| — X
® SPACER 2. dNTPs ¥ OTA

® BSTDNA%SHEF % Nb.BsrDIFRHIMEAZRR M UIAG
(a) BB 3G B2 1 356 43 T 3 14

O E S AETR TR A AT BR S A R E LB Ak
FALE  KithiobE R B R A RA 5k Oz
(MCH), I3 2 s MR AE AL B A BRA B 5 = -4k
iz +h (TCEP) , & B 36 A= M Bl B A PR w5 S Ak
R R BB LA (GCE) (#1122 Hifle \Ag/AgCl
Fb HL A, OB R S TR 403 A B A ) 5 3 i R
VS (AP) b5t B A A W B AT BR 28 ) 5 HBE (43
Brali ), B 254 A Ak 243850 A BR 2 7
12 MUBR5EHF

Yk AR (TESCAN MIRA LMS), %
B (P EDA PR Al CS350H B Ak 2E T AR, | ik
DURHEVRRASCES B3 A7 BR 2 5 358 e U2 A (BINDA
2020D ) 4t 50 H B AR 5 LUK I A A R 28 ) Step
One Plus 27622 1 PCR A, B i3 AF i B 15 1
HBRAF,
1.3 REAH*
1.3.1 g FE SDA 9 H b 2% e 7R A ) % I
ar PRI R L 1, e R OTA 3 e 44 %
OTA A7 Re RG], TEBURCEAT G- DU A 45
FIfih & SDA R = A4 K i H AR =9 (B 1a) .
T Au=S BB R I BB B M AE 4 Rk 2 E
A MCH 3f P Ha AW 2 T 336 PR 037 5, S A ~A R
F1R) L T o SR (e ) g 0T F AR SR THT P, Ot
HLTRIEE N 1, HLH S SDA 724 DNA W e , 38
B ARSI Fe 5 RN R IR B R AR e | It
I HL A (R T(J&] 1h) T84S 72 8 DNA
B B R A e B B AT %= (11 ) /1,

current(pA)

voltage(V)

(b ) HL A2 A SR 88 0 it T

1 ZRHE ST R 2
Fig.1 Schematic diagram of the detection principle in this study
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1.32 &, 515 dfba et vt il NU-
PACK &1t &K 5195 ik 84t AR )7 51
W1, KRB H Wang 25200 2 H (19 OTA &
e A4 77 1 \Nb.BsrDI P U1 i U1 )7 51) DL K v Ak 2
PREF B AN T S, KRBT 5 3 v 15 i

spacer, H T Nb.BsrDI P4 U]l i 1550 )5 51 2 57—
NNCATTGC-3" (N fR &AL & G A T.C %),
WA IS 7 KRB BT 05 51 iz 1 ) ) 8
B )2 18] B AR 51 5'~GCAATGNN-3'

®1 REFAZEFT
Table 1 The nucleic acid sequences used in this study
E 730 (5'-3")
¥ CGTGCCGCAGTACGAGTTTCCGGCGGCAATGTGTGGCCGCTGGTGTCCGATG
TTTGATCGGGTGGGTGGGGCGTAAGGAGCATCGGACACCCGCGGC-spacer
514 ATCGGACACCAGCGGC
WAL AR 4 SH-(CH,)s~CGTGCCGCAGTACGAGTTTCCGGCG-Fe

TE: FRIZAR5> S Nb.BseDI 4 U BEEFUN 7 91 04 52 1) AR 51 RHA IR 732 OTA 3 B 147 41

1.3.3  F b 2ol T A A% SRR 1) ok A A N7

1) WESR SRR RERE 95 CHMAT
AEPE 5 min, KRR EE R 1.0 u. OTA 5 1.0
pL %+ (10 wmol/L) 1.0 wL 514 (10 wmol/L) .1.0
wL dNTPs (10 mmol/L) 2.0 wL Bst DNA % & [iff
P (10x) A1 2.0 wL Cutsmart 25 i (10x ) 1R
A1, A ZER K (ddH,0) R R 3k 16 WL, 7E 37 C'F
REOEIEE 30 min,

2) PR fEMEEMERD A 2.0
wL Bst DNA R & (8 U/uL).2.0 wL Nb.BsrDI
WD (10 U/L) , 246 50 20 pL. 4R IR )G
65 CZAF F = 30 min,

3) Mk RN bR K BT Bl F AR
FHRL A2 23 %1 1.0,0.3,0.05 wm A9 ALO; #3 K #ts
o, T C BRI AR L BRI ALOs B3R . 1E
1% AuNPs 7% W >R FHE B i £k, 75 %) AuNPs &
T ) LA

W5 o AL 2E R 10 mmol/L () TCEP i Bt &
100 pmol/L, T 37 ‘CENCIA 5 1 h, FRFfHL AL 22 R
IR BEE 6 wmol/L, B 10 L i I 7E B W 22 18 , 37
CHECIFE 4 h, BB A BEHE A 10 mmol/L
Tris 2& 320 30 min, 32 A 2 mmol/L MCH
Ab P 30 min J7 8 i 7 PR & (SWV) I B H )
R E SR,

H ) R 55 E R AR T 37 CRIME &
A YY) LA 80 min, W YRR TR, i it
SWV J7 i i LA A5 5 o B

1.3.4 BV Tt e B8 S PR UK B iE Kr DNA 9 4
Y5 DNA EREGE il (R B 4 D) IRB )R, &
AN b AE il 2% 16 20% 3R TN I 0k i 858 I (Poly
acrylamide gel electrophoresis , PAGE ) H1120-271 | 7§
IXTBE 2 i (pH 8.0)H AL & 120 V 4 fF F i
VK 60 min, fe 2K BEREAE G AW TP Y45 60 min,
et 18 S AR AU
1.3.5 AR R IEIE AR I &
1) L AL 2 38 PR AL JRER I AT 470, 43 i 1 BH
Xof BRI S 0 BR324 D XV v ot
SWV Jy ik I & HL A 5 5 B, DAPT A IZ A% B A8 1 vl
(TR
1.3.6 ML ERIE  FRBUMARR BN (Bh
W) FE L AuNps 194 BT SEM J5 %%
Wt CV FEIS FLAb 5 3R AE 7 14 3R 1E
1.3.7  H Ak 273 T A A% SRRt 1) 22 B RIS 1 B
FEC1 pL BORTRNR B OTA #E1TH A4 (5 5
R, 75 20 (4 i AR AR AT(% ) B o LAAS TR
) OTA ¥ B R i AR fR Al AL(%) Rt Ak bR
il 2, A5 B2k Ay R i R AR 5 K
TBR
1.3.8  HLAb & PR IR AR R S e . AR
FaoEte b T RIEA RS B RS, BEEL OTB,
FB1 AFB1 ZEN Xt #5516l SO 554 T,
¥ 1 ng/mL OTA ¥ KR 5 FREWREY N 1 ng/
mL 2% # % (OTB .FB1 ,AFB1 .ZEN) JE &4 1
(% OTA .OTB.FB1 .AFB1 ZEN, JREWHELH N 1
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ng/mL) IR &4 2(#% OTB.FB1 AFB1.ZEN, Jfi it
WL R 1 ng/mL) M25 0 BRI 8 4l E 174 5 1
8T

A5 R A 8 AR R AR E A ) 5% 44 6 F )
—JE R E (1 ng/mL) A9 OTA 3 ZUEA7 A, 58 31F
TR E G

ULk, 5T AR 7 vk R 1 e BUR B i
PR 2E AR AT B AT TCT 4 CAPERETT 2 A P4
AL RER R E I, 3 BITESS 1,2,3,5,7,14 RHL
SR = RO S, #EAT SWV 5 ki i
2GS SRR E S EHEAT A T, DA
WEIZ 7 2 i R e v
1.3.9  ATmAnikss  FE/NZ W A4 kL . o mEFn
AT S R SN R CRPY 5211l IS A a1 = S|
SEA R TRl AR 7 3R AR L ELISA 3
I G 7 5 ARG I 235 SR AT L

W /0N 22 R M AR R R R AL R B S Ao
20 HE 0, FREUINE B FESL 5.0 g WHE A B
2.5 g, WA 25 mL 60% H s 0, I 20 R 37 5
min, 4 000 r/min #5.0> 10 min, $_E3ER , K HALE
0.22 pwm (5K AT P8 A5 U8 U8 PO A [
WL OTA FrifE sy, BUZDIE AR 1 mL, iTA 4 mL
ZRIBK TR ACR R ¥R BE ) OTA AR ife b, K ik
56 HE 0 FE i [ B P PR A 27 3 T R A% B 0 R Ml
ELISA 5] & Al

2 HRESMH
2.1 R ATIT IS IE

5 TN I Tk e B8 JE LUK (PAGE) 25 S an 1] 2a it
NG TEVKIE 1 A OTA FE7E R IE T , 78 70~
80 bp b= 5 4ty , R L RESHIARITIF, T
WEPE R SE RN, 7E 20 bp Ab R K B H AR K E A&
WL VKT 2 P FETE OTA MR MR, R RE5 4T
I, 5105 KRR LS G I 3T 8 fEH2 R 20
bp &b % B H bR B A5 R RN E®E KA, X
S 2k BE S TR KA R TR I OTA 1Y
SDA "3 [ b B EI g £

SWV 434 SR 2b fros, 4 i ki
1645 1) HEL A TS, 1T DA 0.2~0.6 V5 67 X [] 7Y
WMEEH] JRER (Fe) MHAES . MIE WP AR EE
OTA I}, Fe {55 Ly (8 (Hh 2k a) M IH ] DUOR 374

=)

L

Current(/)/pA

02 o3 o4 Y 06
CENAR
Voltage (E)/V

(b) AT PESIE SWV [F
T :M. 20 bp Maker;1. %5 U2, BAMES IR,
B2 WiTHsE
Fig.2 Feasibility analysis diagram

SRS . YW TP ATE OTA B, b [ B 1
) Fe 5 BRI M B AR K, il Fe {55 U H
(Hhk b)As/In, AT MR g 46 5 vT 0, T S 1Y
HL b2 A2 138 T TR OTA

2.2 fEifEBRARIE

221 BMEANER BRSBTS
5% YO % e P R AT 4 P A ) R THT L 25 SR WA 3a
Jim o SCHERT, 23 B F AR b AR WRAR B 24 0T, O )
SE(%) AuNPs B $E 0t T RAF 0 25 o 76 3 ak Ha Al
YT 4, B B 3b T AL, Bl A R AR 2 1 T A
— 2 5] AuNPs, 2 B % B A 5 AuNPs BT
ghfy 5 SCHR[28 )R E — L,

222 BUEHEA R AL RAE @ EIS 1 CV
XA IR T HL AR 2 R A S5 SR A 4 s &
da N CV &, T AuNPs FHLPEK W, B
AuNPs HL R (1) Ak — 380 6 (B (28 a) B B e vl
e () S AL -8 WA (TR b) A W B B, [
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(a) Bl opL A A3 il L BE 1R (b) 4 M6 W FhL A 431 4 o 5 P 1R
B3 BRREARMEEE
Fig.3 SEM of electrode characterization

of electrode characterization

ML R ET i, HAR A 28 Al i BV (R 2K o) B
%, 22 A FL AL A R IS [ R A AR R T, o
W MCH 323, s 9 S Ak 30 JRU U {E (R 26 d)
FEA% , 2 B MCH JSC P AR a5 IR 1
TEY 3G SN WUR WL B SR AL -8 R (HR K e )

100 -
80
60
< 40r
2
e 2r
#2E of
g
5 a20f
3 20
40
60
80 L N f L '
-0.2 0.0 0.2 04 0.6
AR

Voltage (E)/V
(a) AN [R) IS 3O G 3000 o Wl 2 T 119 VR

RAG, ¢ BH el i 26 T 1) R AR A R S5 7 3 s 0 e
FEAE I BBE PR K DNA HAMNRAS

H Ak 27 BEL e 13538 08 58 S [R) 400 5% fL A
LT, EIS #hZ 2 B2 5 R
N7 H 67 5% A% BT (Ret) #HOERY, [ 4b Sk EIS B, 4
HIA LT 2 B2k (4R o), SRR AL 2 4 (it 2k
b) M L, A B R A LT A R R L B R AR, e A
AuNPs SIE M, 24 oAb 2 IR [ A B i L)
L2 ) ] 25 2 A2 38 R (R ¢), Ret {E 39, 2 W
HL A2 IR BB . B, F AR R T B MCH 6
b, i 42t — B R (4 ), Ret fE3G M, 4%
FLA S 7 ) Bk DNA IR, B4 DNA 5
G FIF RN 5E & HoAh , i 4218 (4R e) ik
F e KAE, Ret 36K EIS 25 5 CV Z5 1A H5—
B, T WA 5 A B B L TR

g

= a
e b
[] A ¢
v d
500 |- [ ] * ¢
W S ol .
X .

. NS
eV v oA
LA RS LY VR
x‘A .... \ WAgrS

v
L 4e0 v v’

f.’ 2
L 1 1

0 200 400 600 800 1000
N
Resistance component(Z')/€)

(b)) AN T B30 4G 00 v 1l 32 18T ) IS TR

g

7%
Capacitive component (Z'")/€)
g g

o

B4 mBUiEAEBEMNCV(a)fEIS(h)E
Fig4 CV (a) and EIS (b) diagrams of the electrochemical sensor

2.3 HBUFEEE AL R R EMKG R

FESAME ST A SDA §7 34 = R, 8 9 1l
B 1 AL 2 AR A% B S TR DU A W) 3 BE /Y O-
TA, WK 5a iR, FHZ kDA R EE OTA
Ji B N AN TR LA 5 1, Bl OTA MR AT
B4R, SWV A I By HE A AE AN T/ o 45 SRR T Bl
% SDA ¥ 3 7= 1y ¥k DNA FOR TR, 5 4%
B B AL A PREE AW N, F (AN TR AR, 2 R
IR R

W 5b TR, AI(% ) B OTA i 5 ¥ B (0.05
pg/mL~10 ng/mL) 34 fI i 3G i, A, it 4 i 1% 722 4k

it AI(%) 5 OTA B R XE7E 0.1 pg/mL~10 ng/
ml B R R R AP R, MHLERE R =
0.997, &tk mIH I 2R y=9.28461gCo1,+68.9217,
OTA b2 355 e AR A% 8% 25 7 15 i Kl R 8 0.05
pg/mL, Z5 1WA ST (19 75 3 v T kA i
OTA.
24 f(EEBEHRM

HL A 27 3 T A A ) A% TR 1 A S 1 45 2R T [
6 7R o[l 6a iZiX g0 R 7 VE ) PAGE 2521 | I &1
R R B OTA MR A 40 A P2 A 9 38 2 1, i
OTB.AFB1.FB1.ZEN AR 541 B B4 542 A
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X HEAE SRR ], 28 W12 Hi b 2 3 IC AR A% J gt 1)
SR, K 6b M H AR L (AD IS, 0TB |
AFB1 FB1 .ZEN FliE & 41 B (9 AI(%) JLT- 525
X RE Y AT (% ) MR, T OTA SR &40 A

Blank
- = 0.05 pg/mI|
-+ 0.1 pg/mL
=-+= 1 pg/mL
—--=10 pg/mL

L

Current(1)/pA

i
Voltage (E)/V

(a) RIEHRE OTA 19 SWV {55481k

A A
Current change ratio (AI)/%

AT (%) HA A THGR K IS T i fe-s Bt
SRR IR S BLAE, TR R O AR AR Y R T
BAR  FEIX 7 OTA 5 g 2 207 R B e 5
o8

I=A
w

90
#=9.28461g Cyr, +68.9217
80 R?=0.9973 i
70 | 3 }'
60 .
so | i {
40 3 I
30 = { 4 3 2 -1 0 1 2
I Logarithm of Sosca i tion/ng- mi~
2 3 . . : h : .
5 4 3 2 B 0 | 2
e B X B

Logarithm of concentration/ng-mL™

(b)1gCon(ng/mL) 5 ML AL 245 5 A5 1k (AT e R P &

B5 ETHERYENELFZLEMERIFHGIMLE

Fig.5
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The detection performance of an electrochemical biosensor based on strand displacement amplification

80

70

.

S
A
(b) AN [l 3 B8 2L ) L Al £ 5 A2 Ak

o

&

LTI

e 1 2SI ;2. OTA;3. OTB;4. AFBIL;S. FB1;6. ZEN;7. R4 4H A(OTA+OTB+AFBI+FBI+ZEN);8. R4 41 B(OTB+

AFB1+FBI1+ZEN) ;M. 20 bp Marker,

6 ETHERYENBALFERKERENTFERN

Fig.6  Specificity detection of electrochemical biosensor based on strand displacement amplification

25 fLBERESHRBENE

05 IF 12 HL b 27 30 IC AR % B 1 J M AR
PEGERANE T s B Ta F681% 07 B 09 2 PE 4G
B EM R SR B AR, AR A AT(% ) 1 RSD
2,63, KA LHA RIFWELE, K 7h F
IRIZTT R EE R 14 KA AT(%) 75k 2 HA)
R (91.51%) , )N J5 M HL I 48 14 d A7, Hgh
JEUERR RARERAE 90% LA 1, 26 W] Ha k27 1 i 1A
TR A miR et

2.6 FEMIEE
VSRR e S n RN RSy Sl MU S
IRE 1, FZINZE Ry WP R 2T 30 R i 18 AT [ g R 3
TE o FEAN LAk B B £ R o N 28 T v
4 5 ng/mL Fl 10 ng/mL B OTA #r#E 5, 17 H 1L
43 R AL BB AN ELISA Al 25 5 04 2, ffk
238 BC A A% B2 09 bR [BHISCETE 96.60%~99.04%
Z I8 ,RSD iX T 5%, i i k. ELISA 3255 & i i bs
B SR TE 94.00%~98.50% 2 8] . #& WA AR 56 I %
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Repeatability detection of electrochemical aptamer sensor based on strand displacement amplification

2 AImirEmHERS OTAEEKRNRE ELISA FikLLR

Table 2 The content of OTA in artificially labeled food samples was detected and compared with ELISA

H NG R E /Mg -ml AL /ng - mL! ELISA/ng- mL™ = # /% RSD/%
N Ay 5.0 4.94 4.90 98.80 2.71
10.0 9.91 9.63 99.06 2.56
o v 5.0 4.90 4.88 98.04 3.34
10.0 9.66 9.72 96.60 2.15
2B 5.0 4.88 4.70 97.66 2.76
10.0 9.82 9.85 98.22 3.83

F LA~ T A TR B AT S Az I 2T P OTA
AIRE ST, HHECT ELISA J7 3k BAT B v O MERA 1

ARG P | MER R OTA R B0RE
SRR

3 it 2 % x @
1) R T —Fhp s AG 2 5 OTA i HEL b

A YA R B LA bR e ] v R A

2) JER A AL A BUAARAL RS, ST 0.1
pg/mL~10 ng/mL £ LA 0 ], 46 i B 0.05
pg/mL, & T EZh5 1 (GB 5009.96-2016) , 5 HE
Kl OTA (9 A= 4% 4 J7 BP0 Al 6 2
R A PR AG HE 1 B B A HE R

3) FrmtlE T 2 5 OTA il d 2
PHIE,6 A& OTA BG4 S AP, R T
HHARBNR R, Al E S RSD
2.63%, REER. F14dNESHRERR
91.55%,

4) N T [ET R G o 32 H Ak A T A
e 2 B A BT % R 96.60% ~99.04% , ELISA
(4 AR ET R R 94.009%~98.50% , 2% WA i% 75 7k B
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Abstract A method based on strand displacement amplification (SDA) and electrochemical aptamer sensor technology

was constructed to detect ochratoxin A (OTA) in food. According to the OTA specific aptamers, the hairpin structure was

designed, and the SDA reaction recognition sites were set in the stems of the hairpin structure. SDA amplification was

carried out. The amplified products were hybridized with the electrochemical probe modified ferrocene (FC) to change the

electrical signal, so as to establish an electrochemical aptamer sensor for detecting OTA. The specificity of the method

was evaluated through the determination of seven groups of different toxins, and its sensitivity and detection limit were

determined. The results were compared with the national standard of ochratoxin A enzyme linked immunosorbent assay

(ELISA) (GB 5009.96-2016). The results showed that under the optimal conditions, the linear range of the sensitivity of



24t A1 ATHERT O LM FERKAEDERBZANR ST EEEFL A 241

the electrochemical aptamer sensor was 0.1 pg/mL — 10 ng/mL, the detection limit (LOD) was 0.05 pg/mL. When OTA ex-
ists, the test result is positive, and when OTA does not exist, the test result is negative, indicating that the specificity
of this method is good. In the manual spiked test, the spiked recovery of the electrochemical aptamer sensor is
96.60%-99.04% and that of ELISA (national standard) is 94.00%-98.50%. Therefore, the spiked recovery of this method
is better than that of the national standard method. In conclusion, this method has the potential of rapid detection of O-
TA in food, provides a new detection idea for rapid detection of OTA in food, and has high practical value.

Keywords Ochratoxin A; aptamer; strand displacement amplification (SDA); electrochemical biosensor



