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1 ZE: [4 %1 XMAFHE (Escherichia coli) O157:H7 & 5 & W i ot K AT B R R Mk R R L 09 £
2w FR, %% 2R (Immunomagnetic beads, IMBS)/E E. coli 0157 #94m & X £ 45 €215, Mk
FHIRFE TN, . IR SRR XA EEEREA P AZOR. [8 8] H&3F L
x HEA B LR, BRAS TAMNE R A-F188RY 3 (Loop-mediated isothermal
amplification, LAMP)3#% A . PCR %, 4% % B 47 & 69408 % . [ & LR A & e mizRE LA MIX&GO
# 4 E. coli O157 &I AR , FFHEAT |~ 3 HE VA BAF AR5 4134 6 713X 7] F fo 7 & & @ (Bovine serum
albumin, BSA). B&%& & (Casein). # i+ (Trehalose). & T Hreite55% 87 (Polyvinyl pyrrolidone, PVP).
FIR B (Vitamin C)A=F5 8 #) ProClin 300, #|/8 E iK% Lig(3 )AL o B sk IR AR 405, KA
IMBS-LAMP. IMBS-PCR. IMBS-A1t.. ##&-LAMP. #/&-PCR. R &-F-AET 6 Fr7 Xt
20 AR AR ITEN, [£R] AF MIX&GO WA 4] &6 % 5 kMK E R FHLF
81.5%+1.3%; %R AR A R RAMREL T A 4 diF & & 4a 150 g/L, B&%& & 10.0 g/L, &34 10.0 g/L,
PVP 2.0 g/L, #3Rf@ 5.0 g/L, ProClin 300 2.5 g/L, ¥4 6 A~ A J& %5 sk 3R % 4 75.5%; 1 20 &
AN GEN T, BB Bk SRR LAMP B2 340 O 4 Fa AR S, IMBS-LAMP £
6 AP 7 X b LA 5N R UL, 124 d g A B kIR 25w A T RR., [4#] 5
R oAb REERAR I, B &0 T R BR BT RAT 69 4F A T i, RRAER-LAMP BRARZH T B
AR R, RS REE. BA A AR R Tk,
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Abstract: [Background] Escherichia coli O157:H7 is the main serotype of Enterohemorrhagic Escherichia
coli causing outburst of foodborne disease. [Objective] Our goal is to prepare immunomagnetic beads
(IMBS) which are high efficient, stable and broad-spectrum, and also to improve the detection rate of
target bacteria from food samples by combining immunomagnetic separation and molecular detection
technology like loop-mediated isothermal amplification (LAMP), PCR, etc. [Methods] We used MIX&GO
as activating agent of carboxyl magnetic beads, and successfully prepared immunomagnetic beads coupled
with commercial polyclonal antibody. Subsequently, its universality and specificity were evaluated. The
preservation solution of immumomagnetic beads consisting of bovine serum albumin, casein, trehalose,
polyvinyl pyrrolidone (PVP), ascorbic acid and ProClin300, has been optimized by orthogonal
experimental  design Lig(3'). Six detecting methods including IMBS-LAMP, IMBS-PCR,
IMBS-biochemistry, LAMP, PCR and biochemistry respectively without IMBS were adopted to detect E.
coli O157:H7 in 20 ground raw pork meat samples. [Results] The capture efficiency of prepared
immunomagnetic beads is 81.5%z=1.3% when applied in the sample matrix of PBS solution, but decreasing
in complex food matrix. The optimal formula for the preservation solution of the immunomagnetic beads
is bovine serum albumin 15.0 g/L, casein 10.0 g/L, trehalose 10.0 g/L, PVP 2.0 g/L, ascorbic acid 5.0 g/L,
and ProClin300 2.5 g/L. The results showed that the most sensitive method was the combination of IMBS
and LAMP; 9 positive samples were respectively detected by self-prepared IMBS-LAMP and commercial
IMBS-LAMP. But there was an inconsistency in two groups of positive samples because of different
antibody sources of self-prepared and commercial IMBS. [Conclusion] Compared to commercial
immunomagnetic beads, the prepared beads have good specificity and broader spectrum of E. coli 0157
strains. Our study also showed that the IMBS-LAMP scheme could effectively enhanced detection rate of
target bacteria. The IMBS-LAMP technique could be considered a high sensitive detection method of
application prospect.

Keywords: Escherichia coli 0157:H7, Immunomagnetic beads, LAMP, Rapid detection

J i P K M #F & (Enterohemorrhagic
Escherichia coli, EHEC) O157:H7 J&S:8Ulp H it
KIGHFE B IR 2 R F MR, <51k
JEYE . 45 s %6 (Hemorrhagic colitis, HC) .
T 1M PR #5485 1iE (Hemolytic uremic syndrome,
HUS) S it A4 P i /s A o 20 P %5 98 (Thrombotic
thrombocytopenic purpura, TTP)&:¥%dk, f“E & Al
SEEET-M, 10-100 4 E. coli O157:H7 i Bt T LA
S AR Y R ARy 1 B

AU . AR A (I B A T | 2 W S TR T 05 12
AU IEREN (0157 M3 . H7 7)), AR
KHT/ERER,

N FH 43 F 2 R I 4 R 2P 58 B E. coli
O157:H7 LR, 55 il i T RIEE A S S A
J¥ 91 e BE DRV e H TR O R R RTER R, 4
TR AR 2 B e I s Bk . B
HI o2kl A6 R A iR N PCR., %¢
Jt:PCR. A/ F45054 14 (Loop-mediated isothermal
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amplification, LAMP)ZEHi A, H 5 PCR,
LAMP 0 7 ik C 24 i b AL i = b i 3. 54%48
AEACSE R T AR LG, A I s A AR R
B ROBRAR . MEREE S . LAMP 2 Notomi S5
SER BT R, O R R AR R I
SAFTF L h RS msl, BRI 10° #1 ) 8
PEULIY DNA, [ PCR HAH i A, 5%
Jt PCR AHEL, LAMP 55T DL e 1 W
S RN SRR ATk T B 7 N R S o [ ¢
M, W TR

E 53 —F- 2 A 32 10 FH ) i 4 2 ARAS AN 3 B
R By S 4 il % =5 o it DNA 83t . PCR 07k
VMR Z, WEAIYEEE T e 1,
SR KR4 C A o E 2 2 A AL G, 1
WRyTER . IRE . K. OFE. 2. T TR
EREN(SDS) . JEFEIR . TR . RER, LA
FE AR, mKREER . MLLER . mLE
M. FUBE M . RERE A (19G) & A, PCR
TR AEAE T Iz R IREA d, anA= Wbkt (#
HOMWESF) . EHEARCK, 18, =555 ME
mAEAS (N . WL AR BESREAE).

HEEOT, LA SR & s
THWREN SR, MZEmEmerfHE R, &
HPR B 2ok TR KM . HatH T &M
FEAS o H AR 1 43 2 R0 B 00 5 VA A 3 1 s A A e
W B A o sk i A s e R R I BR ) i 2
BEAEAC L BT b UKL B 28, LB REA AR EL
FEAR MR, I JCIEMER & . e R f 4L
AN GPEREERE NI A FE TN . IR PR5E
REACH 23 B B4R B BARBEIOA T 2 A R
i PR (Immunomagnetic beads, IMBS)JEXT HA
R TR 1k A ROk R TR EA T A B A, (2 SRR
PEPUIR R S5 6, Bk Rl 3R R S 1k bt It iy 4
o B g Rk SRR IR G, A A N BTR
FETE, SRPEREIR A 20 AR, T it ot S e
WEAEY, S YNGR T ek, &
FEEBRPURR W, 7EE TSR MEY

R R e, I G i 2R 5y B R R AE SRR i Ak
PROTH:, N 0B S BE 0 4y B A 4R 31—
WA EARE, TR HIRRE R i L% PCR
LAMP ., %J:PCR, £ PCREZ/ T4 A Y
I, MIX&GO &L FZE—FIREY), AL
M AIG E5E IR BRSSP Fo s
AR, XL HL 7L 41-COOH A fRsR AN 4ES &
SR R L £ SE R LA AT S R
RS, AT g ERRpAN ™, B 2 sapehiik
(4 5 R D B8 o AS B 5R OR FH B R I 0 2R T R R
MIX&GO Ik b fb 2 FeEpTiAfil 5 E. coli 0157
BPEREER , SR AL SRR EAT T AR LA
o3 IR RS2 REBR-LAMP (IMBS-LAMP) | 22
BR-PCR (IMBS-PCR)H AT SZ bt i A 7 1 B ik,
X B B SR P AR R T T Ak, JisR R R e
PEWEERTE 4 °C PRAFS AR TP RE A Bl i Fa e M
L bR T3
1.1 HEfh

S R BTSRRI LR, Bl R
AR AT IR A AR
1 SLIGFTABERE

Table 1 The strains used in the experiment

ETRE Btk eI
No. Strains Sources
1 Escherichia coli 0157:H7 NCTC 12900
2 Escherichia coli CMCC 44102
3 Escherichia coli ATCC 25922
4 Listeria innocua ATCC 33090
5 Listeria monocytogene ATCC 19115
6 Shigella flexneri CMCC 51572
7 Staphyloccocu saureus ATCC 6538
8 Staphyloccocu saureus CMCC 26003
9 Staphyloccocu sonnei CMCC 51592
10 Vibrio vulnificus ATCC 27562
11 Pseudomonas aeruginosa CMCC 10104
12 Pseudomonas aeruginosa ATCC 27853
13 Salmonella enteritidis CMCC 50335
14 Salmonella typhi CMCC 50071
15 Salmonella typhimurium ATCC 14028
16 Cronobacter sakazakii ATCC 29544
17 Citrobacter freundii ATCC 43864
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1.2 FERXFNFMLEE

KWFFE E. coli 0157 ZTafEhiik, SeraCare
Nl RIEREERCBIAE 700 nm),  EURGCKRHE A R
/N Fl; 4-Morpholineethanesulfonic acid monohydrate
(MES), Sigma \w); 1-Z 5:-(3- F BL g B 3E)
Bk — W J &R BR £ [N(-3-dimethylaminopropyl)-N'-
ethylcarbodiimidehydrochloride, EDC]#I N-¥3 554
X B% 31 Bk WP i (Nhydroxysulfosuccinimide sodium
salt, NHS), FEER CHI/RBHARAFR; MIX&GO
Sub-Micron, Anteo Diagnostics 23 Al ; KT
0157:H7 LAMP Rz &, | R IAAEY
BHEA R

TER B IR, AR AEY A R A
Al RRERIHEIKAL, S —AUES); W
28, AIRAEYIRHA R AT
1.3 7H&
1.3.1 KBAHFE 0157 REHIRAIHIF

K MIX&GO 1 A A T fe 2wl Bk i il
HARUTT . B 1 mg FRIEELERIN 100 pL MLtk ks
33k, FAET 100 pL MK EEREIRZEE A
100 pL MIX&GO iHfbfl g, g 10 s, S
5min, B FIRAYEEREHLh; B300 pb £ 58
FEHUIAO5 mo/mL)EATkNE, BRE PBS, &AL
AR R REERFH MES ¥57(25 mmol/L, pH 6.0)
Ve 23, FET 100 ub MES %, ZEg A
Pk, A MES #h5E3] 500 pl; BFETR I
FAEEE L hy I TBST Phifk@izk 28, =T 500 pL
TBST i H 4 °C Ii47-
132 SREHEREIRERNE

JORA A B KRR I 2 10° CRU/mML JF 82
BEREAMG T, ZJEH L mL ERCE T 1.5 mL &L
B, A 20 pL ERiEk . FE IR T e TR A A
10 min, JEERETIZE EEATRE 1538 3 min, BBk
BRI ILHAT TSA FARIRAT AL, e 3 4
Tk, H PBST BEME% 3 W, mJEA 100 pL
PBST W H BTk, LR KB IY S IRAE
TSA PR b, JAE 37 °C 55557 18 h, “EAREA TR 74

T, e REAER() TR (Capture efficiency,

CE): CE=—NL_ «100% )
1N,

Hidr ) Ny RN EER R B A VG Ny R BRIR

W RTE AL

1.33 GREBHBKFREMRIIEMERN

YRR 1 R 17 BRSSO R
SETIRAR, AT SR WA R S LA s KA 5]
(AR SR IR R TR 5 E AR R R 1L TR, TR
W B S, R H T E bR T R 2R R B A C
Wi 5 3SR ) AR SR A PR R AT RS W B R 5%
VR JZEARAF 1 68 #k E. coli O157 4B bk (4 3 Fil N %
FEAT BIAS B BERR) HEA TR AR I DARS Sk
BREREIRIA T S8, VR X Bl
1.34 AEHEERMEERNEMN

KRR IR K 2 5 S e R EC 3 BRA%
8 1:10 FLBINRAIEHE, A NCTC 12900 14 Hix
BIXREAFEAT 101, 107, 10° CFU/ML =K Fi1)
V5Yy; Hfh 3 FhEERT, PBS. kR EC MW . K
PRI 50 EC 3P 1:10 TR VR 80HA [R] 7K S
PN TG LA ARSI 1 mL 31 T 3k
HIELEE, [RIAT DAEER BSA BOREERAE X RE
135 GRIEHEKMRFRE D R &R ERERNR

FE RS2 560 v 0 e 3 T R TS R AR
PERE I R 2, A AR A4 s & F1(BSA) .
1 (Casein) . 7 % bl (Trehalose) . 2R Z 45 L & Joe
fiil(Polyvinyl pyrrolidone, PVP). #iIR IR (Vitamin
C)FIB5 857 ProClin 300, 4 18 L1g(3")1E A2 IR K5
Jr LI 2 WA R sz N R 7KF, 0.1 mol/L

*2 EXREFMERKKFER
Table 2 Factors and levels of orthogonal experiment

k. BSA Casein Trehalose PVP Vitamin Prgg(:'”
Levels (g/L) (g/L) (g/L) (g/L) C(g/L) (9L Blank
(GYR()) © @) (® ®
G 5 0 1 3 05 0
2 10 10 20 2 5 15 0
3 15 15 30 3 7 25 0
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PBS (pH 7.4) &M FCHil o MER AT, TRAFIR
eAbdEbry 37 °CIRAFEARIETS 15 d I Y S kA
KA, Z R B A SR U BC A T S BR R A ERSR
Ik

1.3.6 LAMP 5 PCR &

DNA AU4REC: ik 100 pL ®EEK s SRR
WG TR 3—4 min, FERRIE, NN 30 pL 2467
BHER AT PCRAE R, TEIRT 4 HRAED
IYEE AR T PCR Y | 99 °C #4334 10 min, B
H PCR 4% 12 000 r/min &5.0> 10 min, 4 FHERED
J7 DNA 54 .

LAMP #6042 BG5S B E BB B3R T, 78
HT LAMP 50 43 B 20 ub Z3EW, 18R
T e 2 E, IRKIMA 2.5 ul ¥4 DNA
MY . 25 pL BAWK; EAEMATE PCR L E
65 °C fH IR0 50 min, 5245 ot J5 LAS (2 2 A5 7%
R E R IR = 5 A PR

PCR 4% /1] E. coli O157:H7 #5515 rfbE
wIs1Y, LS 1975k 5'-FACCAGTTTACCA
ACCGTCA-3', T #7451k 5-GGGTGGCTCC
TGTGTATTT-3', HYH B R 277 bp. PCR Jx
MAZ . DNA KR (10 ng/ul) 1 uL, . FiF514
(10 umol/L)% 2 pL, 10xPCR Buffer 5 uL, dNTPs
(2.5 mmol/L) 4 uL, Taqf (5U/uL) 0.5 uL, ddH,O
35.5 uL. PCR Sz %14: 94 °C 3 min; 94°C30s,
56 °C 1 min, 72 °C 25 s, 72 °C 10 min, 30 M
o ROV ARG A TER R R A F UK S e 4G
1.3.7 “H¥EAEST E. coli O157:H7 By

AR TR AE 20 (ARG RFE S IE g, H%
8 b7 GB/T4789.36-20161° 5, 41K 25 g filA
MR EC 3T 37 °C HETA 18 h, 43l 1 mL
WWWT 1.5 mL B.08, ARS8 = il 2 i 2k
(BYEHESG, /%A LAMP, PCR LK 741k
YEITIEMEAT E. coli O157:H7 By#6l; S HC 1 mL
W, NERIREETERALE 3 Foy kil
%0, i 6 MorUmrR % IR
Yo P REER (AVWE J %o HE

1.3.8 HiEATE

Kl SPSS 19.0 #K 4 M 5 [H == Uy 22 4 i
(One-way ANOVA), b4 4 [a] ¥ {8 25 5 1 & 3%
P, P<0.05 £/nZERA G5 L.

2 ZRH54h
21 BHHKREREREFRM

fdFH MIX&GO 1G4k . 0157 £ ekl &
() 4 8 4 Bk 4 T Bk NCTC 12900 (14l 35 % Ny
81.5%:+1.3% (&l 1), IfiF b AL I G sse REBR 1A 1%
1R 52.5%+1.1%; A< S0 ] 55 (14 SR G Bk X P
aeruginosa CMCC 10104, ATCC 27853 #fA43 # =5 1)
W B s B Ak AL B9 SR REER X S, aureus ATCC
6538, CMCC 26003 HA = gk, Himad+
P2 I 45 AT %0, P. aeruginosa CMCC 10104 .
ATCC 27853 X Wi I I A 52 G Wi RxT H AR TR
NCTC 12900 MAARZCR . X —45 R BRI LI 2
i BT T £ 1) G B RE TR R e R AT, e G ER
B3R E BB THUAXT E. coli O157:H7 A& 5%
FJy, DL A AR AR LR o
22 GIERATRHIIIE M

SRy i — 2 VPN A S 36 1] 5 1) B 5 G B 1Y) A K
PEFIE M, Kl T HXT 66 ¥k KA E. coli
0157 FIWEBHERE. & 2 A1, X+ A il e ws
R, HHPORTE 40%-50% 2 A RARECE: 14 4>, 7F
10N IXIAP R 2, il T A0% A 31 #k.
TR REER, ETE 10%-20% . 20%-30%
WA X B IR OR 2, #0217 R, JFHAJOR
T 40% KRB 6 Pk il LT IR H, A
S il A 1) SRR ELA AT B
23 AEIRMERTREMKENREE

ARSZIGVERCT 4 Feg WAL PBS M. MR
EC MW . L2495 5 R EC MR 1:10 1&
AW, RHEERE SR EC IR 110 IRAW,
A T YR REREERAE 4 FORRIZERR, 3 S HIHkE 101,
10?. 10° CFU/mL T %I E. coli O157:H7 gk %,
e 3 s, 5 PBS WAL, SR EC MR
TN G IEREIR WA R %5 B FA S %2 1 (P>0.05) 5 1fif
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100 V777 Self-prepared IMBS
B [1 IMBS product
i

80 - & . 2 5 7
£
60 L é é‘
g
;E’ r = T
5 i
2
3 40 -
oy
u =

20 - é

o g % é [ T Y TR S R N | %EEI ! |

& S
,9“ S ;5?’ & ri\cb \S’@’ s ’,1’9% ,)@fo,\\"& IR
Q& @c, <& @ &G @C C ,QQ ,QQ @C} < &C, @G @0 &C,- A
N il < SNSRI &
Q‘ \\'WO\“ \\oﬂ“ o\‘ W o \\~“ A AN
s o \‘_L\‘ 1\\0 \ov SR AN AR
(S TeT e G e AT Ve s e
: - AR

Strains

Bl SRR TFHEINER
Figure 1 Results of IMBS specificity and interference experiment
7 E. coli 0157 NCTC 12900*: NCTC 12900 5 CMCC 10104 #% 1:1 iR & ; E. coli 0157 NCTC 12900**. NCTC 12900 5 ATCC

27853 % 1:1 ARG .
Note: E. coli 0157 NCTC 12900*: Mixture of NCTC 12900 and CMCC 10104 by 1:1; E. coli 0157 NCTC 12900**: Mixture of NCTC

12900 and ATCC 27853 by 1:1.
SR S G TR TR S BRI R R A T S

o P BESRHO MK (P<0.05) . JA A XHH ek Ao o
o procut K. PBSHEWRESH 10", 10%, 10° CFU/ML, #ligks
:: 9 83.7%+1.2% . 85.6%+2.0% . 81.5%+1.3%;
ol 7F IR A 2R R A AR R ) S Ol 65.3%22.1%

63.3%+1.6% . 70.1%+1.7%, 1% ARG 5L 1k
4y Bl K 57.6%2.3% . 59.7%z%1.5%
55.6%:+2.2%
2.4 RERMIERZINUE

e 3 PR, 6 PR R X R ERAR e M

Sums of strains

2 3 4

Levels of capture efficicney W A BE AR YOA « 2 I3 F 2R > PU IR I R > B 1 77
2 %Eﬁ%ﬁkrldl‘iﬂzm\ ProClin 300>@%% E[ >PVP>//’§? @75% , %’fjﬁ @67’7 j]
Figure 2 Evaluation of IMBS universality A3B,CiDE-Fs, PSR 4 v, A IMIEHER . ¥t
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IR 2 L % ProClin300 X fu 28 i Bk it i 1 LA W
R (P<0.01), B&EMS PVP & P
K2 (P<0.05) K LEL 5 AsB2CiDLEoFs TRAFI
(Formula 2) 5 1F 52 iz 56 v 4 48 46 fe o 19 PR A7 TR
A3B,C3D,E F3 (Formula 1)1 7 SEBRfR-AE 35U R IR IE
L5 R IR RAE AL AE N3 HAT BT M DR AL
R, H Formula 2 (-IiEAEFA 15.0 g/L, BEEA
10.0 g/L, M 100 g/, PVP 2.0 g/, FihIfifz
509/L, ProClin300 2.5 g/L)AFR-AFRICREAE, TRA7 61
PG R85 0 75.5%, (UMK T 7.4% (& 4).
25 HEEAREMT E. coli 0157:H7 BURIMILE R
K 6 Ryt 20 (sEhReEsL Y E. coli
O157:H7 FEAT TAGM , [RlAstto 5 i Ak REER UEA T T
XFE . 5RANER 5 PN, B HIRER AR A g2k
IMBS-LAMP Kl J7 i 546000 H 9 il FH AR &L,
L[] AG HE (PR PERE A 6 5] IMBS-PCR A6 7

x3 EXRERERSH
Table 3 Results analysis of the orthogonal experiment

100

o g, Sho
g | / 7 10 CFU/mL
g oo % %// 77 .
“ 20l % %% %

' n

os]
o}
=

Food matrix
B3 TREEmERSRREKRNREE LR
Figure 3 Comparison of IMBS sensitivity in different food
matrixes
. A: PBS R; B: B EC MHW; C. Jmalisyisek
K EC AR 1:10 R4 ; D: LHEERHSME EC W
L10RAWH.
Note: A: PBS solution; B: Modified EC solution; C: Mixture of

milk and modified EC solution by 1:10; D: Mixture of sterile pork
meat and modified EC solution by 1:10.

20K & Factors

PR

No. BSA (A) Casein (B) Trehalose (C) PVP (D) Vitamin C (E) ProClin 300 (F) Blank Capture efficiency (%)
1 1 1 1 1 1 1 1 60.5
2 1 2 2 2 2 2 2 73.8
3 1 3 3 3 3 3 3 72.2
4 2 1 1 2 2 3 3 73.3
5 2 2 2 3 3 1 1 70.5
6 2 3 3 1 1 2 2 67.3
7 3 1 2 1 3 2 3 80.4
8 3 2 3 2 1 3 1 81.0
9 3 3 1 3 2 1 2 80.6
10 1 1 3 3 2 2 1 76.0
11 1 2 1 1 3 3 2 78.5
12 1 3 2 2 1 1 3 70.6
13 2 1 2 3 1 3 2 68.6
14 2 2 3 1 2 1 3 70.8
15 2 3 1 2 3 2 1 74.8
16 3 1 3 2 3 1 2 76.4
17 3 2 1 3 1 2 3 78.2
18 3 3 2 1 2 3 1 80.7
ky 72.0 72.5 74.3 73.0 71.0 71.6 73.9
ko 70.9 75.5 74.1 75.0 75.9 75.0 74.2
ks 79.6 74.4 74.0 74.4 75.5 75.7 74.3
R 8.7 2.9 0.4 2.0 4.8 4.2 0.3
2 E1)k A>E>F>B>D>C
Factor order
pial e s Az B> Cy D, E> Fs

Optimal conditions
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*4 EXREHEDRE

Table 4 Variance analysis of the orthogonal experiment

T ZE AR (B Rl F ¥y Ffa PfE B

Sources of variance Sum of deviation square Degree of freedom Mean square  Fvalue P value Significance

A 268.5 2 134.25 691.9 <0.01 **

B 26.4 2 13.20 67.9 <0.05 *

Cc 0.4 2 0.20 1.1 >0.1

D 11.9 2 5195 30.6 <0.05 *

E 86.4 2 43.20 2226 <0.01 **

F 60.0 2 30.00 154.6 <0.01 *x

Error 0.4 2

Sum 454 14

E: % B v EE
Note: *: Significant; **: Highly significant.

g2 | —a— Formula 1
—o— Formula 2
80 |
9
28|
2
2
g
e 76
=
&
[
74+
72 1 " 1 x 1 N 1 L 1 L 1 L 1
0 1 2 3 4 5 6
Months

B4 REHKFRFREMIEER
Figure 4 Results of IMBS stability during storage

®5 TRIEEFRENRHRILE

Table 5 Comparison of detection results by different methods

PG 6 491 (P 5B)AN 4 5 BHMERE A (I 5A), H
HL RS A 1 PR s IMBS-AEfb Ay
PAT ARG s N REER & A MRE AT LAMP
Tk El 1 MR, A DUE
IMBS-LAMP J5 i HAG B S 1 R . A6 35 MRS
W e 2 20 T A G ER AR AR REER X AN R E.
coli 0157 43 B MRS FIRBRE T7, 26 SEBRFE S,
(RGN PR AP REER IS & LAMP . PCRAGINSE S iy 22
S FERER ] TR HA 25 ek
3 WikE4w

AWFREA A TR B REERE AR MIX&GO,
TR Ak Z s PR, B+ T E. coli 0157

Groups IMBS-LAMP IMBS-PCR IMBS-biochemistry LAMP PCR Biochemistry
A 1,2,4,56,7,11, 14,20 1,2,4,5 0 11 0 0
B 1,6,7,8,10,11, 12, 14, 20 1,6,8,11, 14,20 0 11 0 0

TE: A: RLEER: B: AT REmiEk.
Note: A: IMBS product; B: IMBS prepared in our lab.
A

B
bp M1234567 8 91011121314151617181920 bp M1234567 891011121314151617181920

1

i
B

5 4IEAREMET E. coli 0157:H7 B IMBS-PCR £ 4R
Figure 5 Detection of E. coli O157:H7 in raw pork meat samples by IMBS-PCR method

TE: A RIALRESR; B: AT RERiER.
Note: A: IMBS product; B: IMBS prepared in our lab.
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PPEREER, iREAF] 81.5%+1.3%. FiikmIzEM
FIXH IR R B R, A 05T R R A
FITEBES AR T E. coli O157 SuEriEk, itk
HAl LLIAF] 08%"°. MR A IR L SOk i i
SREREER 9 45 LA R R T (R A A WF 5 o
T G 25 10 TR B AR A SR8 R RS2 B PR B B2, AR SC
ST RER IR F A T TRAE, FRAF 6 4 H 5 S
WESRIAR R R 75.5%, (XFEART 7.4%, il fe T 5y
RERAE S BrASHIN AR R MK

R SR R IEREER M BB I B AR bR, B
sty i ST (14 52 2% 22 2 5 ) S 05 G Bk R P 1)
PO, A e R W28 IRE R IS I . i 41
FNHAA HUS ST AL BESE N T S BeREERRT E. coli
O157:H7 HfFeRPY . Sl s S e i BRAE 4 Fb
BN T P AR, UERH T A AR R S
JOTHIRE PRRE 2 X R B ) AR R T, RS
W b7 FH P B2 0 2R 1 FH S AR [R] AR AR A 7
PRk EEE . AS[RDIR JE BT 14 1T R DR 18 FH A B B AN
] & T2 KO 22 Sl im0 7 b 4
R AN, G R — A B R R B R R
W R RE ), X — a5 ELEER N T S REER 1 BE
FEhN TP E. coli 0157 A fE£3Z 3 b
b AR B A R AR I T AR 55 5 T
Rz, HBAERKAER | B S S 2 1H

UK N i B I T PN 111p-2
i 1 AR5 T TR R R ASCR o AN [R) T R ) R A 26 T

22 S L AT BB S PR Z 45 G Re T B s 22
S0 SCHR R Z2H T U BRI R R AT TV
#r, T2 T RBEREERD) X — R bR, EA
SCH, RS2 A 1 G R R AR S )
PN TR AT TR, JF 5 R b A G 2R Mg
HEAT T RS A T SRR g R 5 R Ak e B R K
ik 22 St 66 #k E. coli 0157 4yEstk AR
] (W B RE 7, A S 30 s 1 45 1 SR P WG IR 1
LZg/§ o8

AL REER IR IMBS-LAMP , IMBS-PCR,

IMBS-4:1k.. LAMP., PCR. k%5 6 Fhyxt
20 3 HEAE AR S A ARSI, G ER 5 R A AR R
5 LAMP K 9 BIFHYERE L, IMBS-LAMP
FE 6 Pl 7y =X i HLAT B A R AR, SR
g IMBS-LAMP k4 AAE S E. coli O157
(1 RS 30 CFU/ML, Je&# 41 PCR 1 10 £52,
WPEREIR B2 )5, X E. coli O157:H7 (ki
DRI T4 38 0T DA R M 2 o G 0 g e S 2 A R f
FEPL Ay SCERE I, WEER Y B 2 HEA T R B AT
DAFE— 453 s R 1y R A 0 5 A e Iy vk
L, A TF2#ER A LAMP, PCR ﬁ?ﬁ%ﬁﬂ/ﬁé
WU, (AR5 Z 2B IR 5 SR i ek o

FAR 5 HB A RE A BObHERR £ i %ﬁmw
M, $es BRI PR R, U HOE S i ER-LAMP
WK FH R AR o vy, S ELA R RS ARSI ik
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