R EmiB Modern Food Science and Technology 2016, Vol.32, No.10

B REARHTE K88 AT L IRE AN 75 ARV L

HEE', HwE', Rz, TE', REF’
(LaBmRAEXRZRBHAFEILEFR, HFTRZwhIERELHAELEERE, ZHHT 330045)
(2.2 g0 Ew g hEEmeE, LT 332500)

WE: AR BidtMEE XWATE (E.coli) K88 B £& G $YEMARIRA], LA REAFE AL BIZTHRIEAK, BZT —FF
ik, RAL. 45749 E.coli K88 TTHMMRIEAM M ik . 1AM 7 ik R A5 485 E.coli K88 4745449 £ M ZALe9IEBAK | (aptamer 1),
5 B 478 E.coli K88 ABLKA-FAAIERAR 2 Hud4) (aptamer 2-AuNPs) E—F &M THE, =449 aptamer 1-E.coli
K88-aptamer 2-AuNPs Z.&4), MUz EAME L FhENEGRLEMA LI TREFFEOMIIA L, REEARERRE
FRIAZ TR, IS ik A, AR THF. L FHAN E.coli K88, 7 1.0x10'~1.0x10° cf/FLB ARE LB M,
FENASEM LR T RS RTIA 09903, HAGM R HEIA 10 cfw/dl, midmliedk BARAMIG A A, KFikH Ecoli K88 £l
JRAE S g 6 ST B T A,

KR MEZKATE K88; LAk, #ika 4RIERRE; AL

XERS: 1673-9078(2016)10-283-289 DOI: 10.13982/j.mfst.1673-9078.2016.10.042

Establishment of a Visual and Rapid Detection Method for

Enterotoxigenic Escherichia coli K83

FU Meng-yu®, LIN Li-ping*, WU Yun?, WANG Jin', WU Guo-ping"

(1.College of Food Science and Engineering and Key Lab for Agricultural Products Processing and Quality Control of
Nanchang City, Jiangxi Agriculture University, Nanchang 330045, China) (2.Hukou County Market Supervisory Authority,
Hukou 332500, China)

Abstract: A method that could rapidly, sensitively, specifically, and visually detect E. coli K88 was established based on the aptamer
recognition of the E. coli K88 fimbriae protein, combined with gold nanoparticles (AuNPs) labeling and silver enhancement signal amplification.
Biotinylated aptamer 1 that could specifically bind to E. coli K88 was incubated with target bacterium E. coli K88 and the AuNPs-aptamer 2
conjugates, to form a sandwich-type aptamer 1-E. coli K88-aptamer 2-AuNPs complex. Then, the sandwich-type complex was immobilized
onto the surface of a 96-microwell plate modified with streptavidin through the binding of biotin and streptavidin. Finally, the responding signal
was amplified using silver enhancement. After the optimization of the detection conditions, this method could detect E. coli K88 specifically and
quantitatively. When the E. coli K88 concentration was in the range of 1.0x10'~1.0x10° cfu/well, the coefficient of determination (R%) for
quantitative linear curve fitting was 0.9903, the detection sensitivity could reach 10 cfu/well, and negative results were obtained in the detection
of other non-target bacterial strains. This paper provides a basis for the visual detection for E. coli K88 in clinical samples.
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Fig.2 Maximum absorption wavelength of AuNPs after storage
under different temperatures

23 AWt tE A

W 3 Fros, AR ER 2 BT
E.coli K88 HIIERCHA, JELERCIAXT E. colz K88 [k
WA, HERK aptamer 1-E.coli K88-aptamer 2-AuNPs —
BENE A, HiEdAEYR SRR AN
HEVEEROMA RN RAUR b, FEid R
W R ABORE S, AR ABE R, Sl
ARSI .

d P, NaCl _\ e
E /"_ SDS
N
8
' Avidin @ i BSA FSA }
3 o oy

IS

i > 2 630 nm
BN
) AuNPs anannns  Biotin-Aptamer ETEC K88
Aptamer 1
® Avidin ::I{;\Igg‘;er s Microtiter platc

(& 3 E. co// K88 AT ILAMI R E
Fig.3 Schematic illustration of the visual detection of E. coli
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Fig.5 Optimization of reaction temperature (a) and time (b)
during the process of recognizing E. coli K88 by aptamers
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Fig.6 Effect of the silver staining time on absorbance value
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Bf AR SR AEK B 180 s B, &R B TR MR G (B T 2
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B o RV REM ARSI S E, sk
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Fig.7 Detection specificity (a) and quantitative test of E. coli
K88 under the optimized conditions (b)

E: 1, E.coli K88; 2, E.coli K99; 3, E.coli; 4, Salmonella
Typhimurium; 5, Staphylococcus aureus; 6, Streptococcus suis;
7, control.

N T AEATT R E.coli K88 IR, HRYE
RS AR, A T E.coli K88 AIHE
5 P WAHEA, WS AHEEIKREES N 1.0x10° cfwmL.
Ta AR, HRAGHEIE BARE E.coli K88 IHIFI AR i
B (WOBETR 0.756), 7% FXTHEAIILE 5 M kiR
HE5E 5 AN (BOGERNT 0.150), K]
HEILI E.coli K88 AN TRk R AT

TERAERIZAE T, A — RFKEE (1.0x10'~
1.0x10° cfu) 11 E.coli K88, 13 FI4R5 5L A 514
WREEMRFR (B 7o), HilE 7b PIEER, B IR
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IRBEMIIE R, BERRAR A I AR AR Y U R T 5, 1A
HE AT L S SOZHINGR, 5B T 127V EA 45 SR 11
PINR ATRRAL . BEAb, W5 3 BERIR FETE Agzomm I TR
A BB GAR S T TR B B AT R L A
£ 1.0x10'~1.0x10° cfu/fLINERIREEEE N, WOt
SRR RELTER R, R™=0.9903, 3 (REE KL
BRI ZE N T 5%, REHZRINT A AR
UFI) R RURSHAE, nl s BARI AT . Al i) B
PRECEH 1.0x10° cfu/Al 1.0x107 cfu/FLAT 1.0x10° cfo/
FLI, PRI AT BRI, WROGAE 43 3R 0.835
0.869 F10.899, #aT-Fare (MG ). HEMARI H bx
WA 1.0x10° cfu B, 549K % -aptamer 2 Al
aptamer 1 [{145 &2 TR, WESWOGE MM
AR

3 ZHig

A& K SRR 5], P E RN
16.00£0.70 nm, 4 CZ&HF FrIfE A7 50d LA E,
HENT A BEE FCAAR DR S AT AR I AR TR B T 2645
TSI ) SEI6 26 A1, AN TR AL T BRI R
AL E N 0.1 mg/mL, ERCA 1 FERS
K2 M TR 1.0x10° mol/L, &R 1.
YK B 2 H AW E.coli K88 HRKS: & ) f
A5 40 °C F RS 50 min, AR 5 0 i AR A]
150's, PAHR AT LS 3B A B N . 526 264 1)
Ak, sE BRI 1.0x10'~1.0x10° cfu/FLIEHE N 1 E.coli
K88, LT X HUE 5 aE 2 (i 2L MR R,
R*=0.9903, A& R M ATIL 10 cfu/fL, FMImHEIZ) 1
h, S LA B ARSI 2 SR A B . M BT
PCR!", LAMP!" SN Psas il 535, AL )
E.coli K88 ERLAGIREATIMAATINE A, FA Pk

(41 1h) REE (10 cfwfL) Fr5. AlE BRI
B, IEARTE BRI, XN SN T IR S
(R RAL EEAS I B4 5 1 kAt . SRR R A
T R LR A, SRR YK AR B
SRR EA T 2 E . 28R, HRTZEE
WEANE, WERAR-PUR SRR e A K,
WHeT SIS R R 1R st — B AL AN B 2055 s[RI,
T B SR IR RRE o S 2, AR ST 714
S SEBREE S s Tk . AERATE . REUESSA R
TEFI AP IR, AR ZH TR i L i) i
—IBHFRARE .
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