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Abstract

In this study, using the aptamer with excellent properties, the new and rapid detection methods of
Ochratoxin A (OTA) has been developed with an evanescent wave all-fiber biosensor (EWAB). The
method based on the high affinity and specificity between pollutants and aptamer, and both com-
plementary strands and OTA completely bound with Cy5.5 labeled OTA aptamer in solution. The
quantitative detection of OTA was achieved. The linear detection range of OTA was 0.13 pg/L -
2.89 pg/L, and the detection limit was 0.063 pg/L. The recoveries of spiked samples were from
80% to 120%.This paper show a high sensitivity, simple and fast detection method.
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AN EEBRE RN TR, BT HITER B R4 4 Y 1% BB 28 (Evanescent Wave All-fiber
Biosensor, EWAB), K/E T #HMERRA (OTA)KFEIRELI Ak, Bl FEETERERSTZEY
B REE AR, FREBERPHOTASAAFLRMMIZRE R EIMERFRFOTARRE R, &
I T BBRE RS SRR M OTARIARE I 28, LR WIX 7°80.13 pg/L~2.89 pg/L, MR 40.063
ng/L. FHXTEFRREREEAT TR, FREIKREREB0%~120%2 H. LHEREZHITERINOTARA R
FHIREE, KW EREYE, HA OB R T S2brre Sl o .
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WA EL ARy TAE P S S — 30, BRI Gy in) @ H 2 ™, BB A 2 K 1 s 58
IR (PR . RO S 2R B AT A S 2 AR R AT R, PR IS AU K R e, A BRI 2
H 2 B4R TAERR R [1]e AENTAERFMI RIS i, A AR D R i o . s R W] SiEi 3%
S Aar I (1) A0 T 2% 32 08 H [2] 0 ASBIF 5 P A58 FH P68 I B A% BRI A4 S 21 A A% Ik~ & (EWAB),  FIA T
R G PR, A RGN E D AE IR B e tE, LA GeH R IRAE NG S R g, &AL 7 AT
GV E B ROEAST I T v o X MRS & SR TR R, SRR IO T AT, TR T AR EIA S
AR S B B IR G R AR IR A, 9IRS SR I R R AR A T — i Bk 5077, AR
LI FANE

PR 3T 1K (Aptamer) A2 38 1 45 #5542 R 4t #E 1L 1 A (Systematic Evolution of Ligands by Exponential
Enrichment, SELEX) N L& kfr), mkem it mse A SEAZ R 751 [3] [4] [5] [6]. HEAANZ AN
TRfE Sz, o TiEa . 5 T e Z A s, MmO IR AL [7]. RIRE AT
DURIE AR ). SRER 1. BAKMERMER S, SEEYI PR R PESS SR BURFIR I S (] 2544, W G
VSRR, K. 236, AL BT S, IR E ME S [6]. #ih&EFR A(OTA) —FiH
W AR RS, AR (B RS SR A KRB R A, WL T AR A,
WhgE. FoK. WneEE, AR RIANER. B, S, BESLE S, R [8]. MhEEER A
HABERME. S drh. AT, B2 PE [9] [10], OTA 4k [ brjEiEmt 7 HL (JARC) I AR A2
ARAEMBUETEE 2B). REEZR G M ZedEh eI EER A RRME . B8 &I
SR T AT OTA RIS 5 po/kg, BRI E HAES Kok B IR 2 3 pnglkg, B IR B R 2N
15 ng/kg, /N B PR &N 8 ng/kg [11].

WL OTA HIRIN 54 . = BORUFH (435322 (High Performance Liquid Chromatography, HPLC), S AH (%,
%75 (Gas Chromatography, GC), -E4H% HikiZ(Capillary Electrophoresis, CE), /2% (Thin Layer
Chromatography, TLC), Jti%(Spectroscopy Method), B Gty (Enzyme Linked Immunosorbent
Assay, ELISA)5E [12] [13] [14] [15] XL WA A B REEm . MEaeiae A GEIL AL Ha2
HAESEPR M R B — 2/ R YE: W 5K, ARREAT IR AL SCi s BRI, BEE AR, FE
LA N HEATIRAE S 0T RO TR ZEATE AR AL B, SRR G IS G B, A S SE [16]. T ASHE
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TR EWAB FIHEATHRIE . i fRIfE . S5 R BV A S RIS, GRAb 7 KA SR AE SR Y
Are, AT RN AT

2. MRIE A%
2.1. SCIgFHE

3-Z LI BRI BE L (TEPSA) . N-F2EEIRIHEE W AZ (NHS), 1-(3- = FHa B P £5)-3- £ 25k —
fiz b #h(EDC). # & 2% A(OTA)WH Sigma HE AR . WELEE . WEME. FR, S A IR
FRAAF], YRSITAECE & . IRFPAIEE LA TER, FAIWR:

Cy5.5 ZILIE AR OTA ARG 1 :

5°-Cy5.5-AGATC GGGTG TGGGT GGCGT AAAGG GAGCA TCGGA CA-3’

T E ) OTA KA IE 1A B AMik

5’-NH,~AAAAAAAAAAAATGTCCGATGCTC-3’

KT e A5 FH R R FH 25 0o WLE AT 25 02(10,000 rpm x 1 min), B S AEBAKIEM, EHRS, TELE
—20°C VKA A7 %5

0.5% SDS ¥ (pH = 1.9), 10 mM Tris-HCI 2% (120 mM NaCl + 10 mM CaCl, + 5 mM KCI, pH =
6), LA b AR R e Al K T o

ER R sk, TEER, R 56%) R K (R KLidR) .

ZRA TG (0 600 um, 7 RLEHE).

2.2. SER{NER

A ST R PSR S R RS2 T SR R e 485 OB A A AR AR B [17]0 % ANES E E AR A1
H: WOEE @K N 635 nm. HH IR 8 mw), TR BEENAMAIINA N 0.22, &F
600 um), FTAEEOE. W 5IERN, XS FEEIE LT N e, B T &6 AR BEs T ks &
Gu; FERND, BRSNSk, FEEIRTE AR o &3, AT BaiiRE;
Ay JGHITRE, A TRUSERBIN OG5 IRIHMT R S BUMBORES, EECKE S HEL,
FT1E 5 A3 & RG]

HTAR SR B K AR A e [ 5 R AR Sk b, b o K B B O 8 R O, 2 DR AT
R 28 B US IO AL B B AR S R PR EF RSk b, TEAFBRSRRITG S Al  FRl0R HaR i ke
AN IO R, FOCHEBUR JG IR SR A FOGA RS, B EBOLLRE & 3K X 26T IR
£, ORGSR AR IR RO S S, SBCRER IR S, BE S RS
HABLRAE S, SERCRE S ORI . A NS BE B LB LE 40K, PRI R i B 17 6 7 1
TN RAMEEEFRME. &k REG BAERE, THEFMATAEE, &SRR ENER S AEH
e RE E S E E 1 FTR.

SO THIRTERAE. BT R, A,

2.3. LI GE

2.3.1. FEARLOELE

¥ 6cm K, 4% 600 um HIATENEFEI LY 3 em KINREZ, fH 30%E M IRIZ LA LikTE 25
BRI IR Z B AL 3 h, AR 2B BAIE A I vk T 2 A A AR, SRR
B BT —E A, BRI ALk, FH) piraha R (v HS0,: v H,0, = 3: 1), #
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Figure 1. Schematic of evanescent wave all-fiber optic biosensor: (a) Internal structure of EWAB; (b) Appearance of EWAB

1 SR A EYME RSB TEE: (2) NEEME; (b) SMUE

HAEBDEAIRSIZAN I 30 min, B 5N A BE DA s, B AR TIE D, BHEIEUR
) pH (B 3R E AR T, 17 156 mL BIELEE i 10 mL 2%ff 3-Triethoxysilylpropyl
succinic anhydride (TEPSA)/JE/K HZRIEIR, Wb BRAF A AL RS 2 h, 17 /5 FH 7K FE 2R 3E =k,
RIS =3, SR J5 TN Al7K FRCE 2 h, U YR EAB T SRR B B R A R G 2 TN 5 50 mM NHS
F1 200 mM EDC JI¥EH, RV 4 h ISR F L AU SIS IE4E, TN 500 uL of 0.5 uM 72
F ) OTA KEBRE 1A HAMEIR (5’ -NH-AAAAAAAAAAAATGTCCGATGCTC-3"), Mt 7%, B H 4T,
F PBS ZErPig e, PR 0.5 mg/mL S0k LR YR Ar, B, RE 4°CUKFRLRAE % F (il i R an 1
2).

2.3.2. BIaWMISE

P T8 GRSk 2256/ EWAB FEiitbdt, £ 10 mM Tris 2 ACH] 100 nMCy5.5 54
FARRIC K OTA BIRIE A, K OTA BIRIE A S5 S A S LU VR A, B 300 pL V& ¥0F| A% 3 A5
EWAB B fith, 5624k M I AMEZL A 300 s, EWAB AEMSAS I 2 25 & 76 6 47 R T A% B E AR 1
TS, SRR N 45 SE N AXHIRE . B OTA RIE R SAFIKIE OTA bl &L pliR & )5,
B (U SL)E BT TR], OTA &R S OTA M TR mtE S &, MIRIER R AEIERMENT &, 456005
B b4, BEJGHEL 300uL VA RIE N EWAB K ihith, 564 EIAAc iS5 & 300 s, 1d3¢ EWAB Kl 211
PGS, ST A BERT .. FAMMES 3K, BCPME. XFEF R RSk B E AN
BERAEW T OTA K[ 354+ 45 4 Cy5.5 FriC i) OTA RBRIENAR , TR AR Py 9 J % IR 36 A 435 ) 55 4925,
Jir B ] ] 3

2.3.3. HIEFRHERNZ:

PR _ESRAS I LN 0,005, 0.01. 0.05. 0.1. 0.5. 1. 5. 10. 50 pg/L /N[EIKERS M OTA brdE it
HEATRON, AT RER I 5 3 U, 364 EWAB Bl 5805 5 05— (L Ab B, 6 origin #IF3E4T Logistic
VU2 BB (5 F A7 b e R L A A BEAT 4G, SRS ARG AR AR AR S IR PR A I OTA 1
ANGAIEZ
2.3.4. EBREERAVEN

AT TR B A R SEBRRE S, AT AN (1 OTA InAR- [l ik ae o B30 iE &, (4] 10 mM Tris
EUIEURRE 10 £, VRN OTA i i ERBE IR HORE Al v, (EILIKEEN 0.2 pgfls 0.75 ng/L. 1 Fikse
B8 D7 AT AL, DS RGME S . RIS BAE A AR R M 2L S PR T R R, T
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Figure 2. Procedure of optical fiber probe preparation
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Figure 3. Detection principle diagram of OTA detection based on aptamer structure competition
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SR RAE 5 1) 80%%1] 20%I0] 1) X I AR X (8], $5e RAZ 5 19 90% M ¥4 FEAE Al B o

FE X H R R N AR AR OTA FrvERE I S B4k, a5, RICARERRIE 1A 45 #7548 ] 100 nM
OTA MIRIE AL I OTA HIFRHERNZL, ZetEAs Il X [ 0.13 pg/L~2.89 pg/L, iRy 0.063 pg/L.
3.2. SRRt SRRV

PRI BT 24 ] AR h 28, 3 FEAZ G A4 465 44 5 it VB PR ) OTA BEAT b (USSR, 4 Bk 1
G5 T AN ARAE th G 3 20 1) A b AT e B e FEXTRE i AR BICR AT V5, 1H5
LT

P(%)=(C,- C,)/C,x100% )

Horr P OARE S INAREINCE s Cy FE S BRAE IR FE 3MEL s Co NINAR Ja FE iR BE HI35ME s Co PRI IR
.
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Figure 4. Dose-response curves of OTA under different concentrations by EWAB
[ 4. EWAB MM E) T EIRE OTA KR A(ESE
Table 1. Result of OTA detection in real drinks sample based on aptamer structure competition
= 1. BERE A ERT S AT OTA AR RMAR- BRI 4 R
FE AR JRAGVR E (ug/L) InAR7KF (ng /L) P31k 7K (g /L) I (%)
1 0.2 0.17 80
<0.01
0.75 0.84 110.67
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Figure 5. Standard curve of OTA detection based on aptamer structure competition
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