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IMEFRKFERRGEDIITE R AR E £/ LAMP A L1
T3 &

PEIECL i eSS AW S A S U

(1. A A 36 A% B IS 62100012, HFGTH B L SR BB o 0o, I 76 637100)

 OE AP ES T/MEAB(L mL) KA BRAGTEUD T A SRR B RN IR YR (LAMP) AT RRALAG I i . ARG &L
FEREER & SR T B ZEVD T 1) pH IR EI#EATORAL , 558 T 2 S0 2R & 42 -LAMP ] A0 L0 A I 7 v6 i 5 S e TP B J A
RAEGRE I TR 7 B 7 5 N TASUK AR R SE B K B A A, 78 pH (H=7.0 MR T, B IEEREER 5 K BEVE T 60 min, &
FEREHRAT K T BRAGFEVD T T B AR IE IR 100% , 23R EBR 7 FE-LAMP 334 7K R e Rtk ag P THRe o, Xk o B
FEV TR R R AORE S 2. 39 CFU/mL, BH P25 5 PT B 02 381 2 oy 57 o A o €0 A0 B R 2 €, T B PR AR RN AR 8, B BT ST
B FH T N AR A 245 SR 259 Sy BEPE ke G i 3 88 X9 3t i S O 08 25 /K AR ARG, A 1 1 00 A3 FE V0 1T o PR M K
B, AWFFE S W IR BR & AR -LAMP 7k BEAS ST B/ IMAFUK AR v BRAG FE U0 1) 1 v 268 MRS B ] AR AR

kg KR RGEDTIH w8 JEHEk BN SEERY H (LAMP)
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Visualized LAMP Determination of Salmonella typhimurium in Small Volume Water Samples

by Amine-Functionalized Magnetic Particle Concentration

SHI Xuemei', PU Rongchun®, ZHENG Jiangmeizi' , LIU Lian', RUAN Jia" "

(1. School of Public Health, Chengdu Medical College, Chengdu 621000, China;

2. Nanchong Gaoping District Center for Disease Control and Prevention, Nanchong 637100, China)

Abstract A visualized determination method for the detection of Salmonella typhimurium in small volume water samples (1 mL) by
amine-functionalized magnetic particle concentration-loop-mediated isothermal amplification (LAMP) was established in this study. In
this research, the amine-functionalized magnetic particle concentration conditions, including the pH value and the enrichment time,
were optimized. And the specificity, anti-interference performance and the sensitivity of the amine-functionalized magnetic particle
concentration-LAMP method were investigated, respectively. What’ s more, the established method was used to detect the Salmonella
typhimurium in artificially contaminated water samples and actual water samples, either. Under the optimized conditions ( pH value of
the enrichment solution was 7.0, and enrichment time was 60 min) , the recovery rate of the Salmonella typhimurium in water samples
was close to 100%. The amine-functionalized magnetic particle concentration-LAMP method showed a good specificity and anti-
interference performance. And the sensitivity of the method for Salmonella typhimurium in water samples was 2.39 CFU/mL. The
reaction tube could be changed from orange to green for positive result, but it was still orange for the negative result. The results were
all positive for the artificial contaminated water samples by the amine-functionalized magnetic particle concentration-LAMP method.
There was one Salmonella typhimurium positive water sample when the river and landscape lake samples in Xindu District, Chengdu

City were detected by the established method. The amine-functionalized magnetic particle concentration-LAMP method established in
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this research can visually detect the Salmonella typhimurium in small volume water samples effectively and accurately.

Keywords water environment Dalmonella typhimurium

isothermal amplification (LAMP)

K IRIEE 20 U ) ) A A PR AR R A
J, 5t 5 1A 2 40 (world health organization,
WHO) G it , B4R 17 1241 )L 16 15 05 9 1] =
A2, 29 52.5 D144 5 2 LA R JLESE TR TS i , 11 32 20
B BE AT A HUT5 G Y 7K IR 1 L TS i 1Y
FEEFEHEN R EME Y SR KT YR B
AL TUAR (Al 2 — N7 K B0 T e 3L
AT RGN 7, A BT T A /K BRI rh S0 TR Y
TS ReNE O , FEARK DR B 1Y A2 A o 7K T BU0 1 =
R TRER A ARSI 7 vk S 1 PR K PR 22 A ) E B ROR
o

IKFREE AARE FR B85, HLAR 73 KRR 3 & A TH
BEF AT, R I, K 3R 85 o Bl A 5 A
95% 1 A BT LA A W) I R XA A, P TR U R Y
AR IASER I 5%, B e X /KRR A7 R I 5 4
BB . PRI A A 0 315 75 2 %o B0 B E A 73
B R AR DB - R E RO MG BR O A
S H R AR T BOR T 4 B R AR TR IR
VR 2ead g BRI A BRI e AR P IR LR
TR ot AL IE B 28, S BBUR A MR T R,
UEIE G B R AR E LTI pA s, Hd
DM AR e Bk — S T IMABUKRE,
(E7 I AR vy, A BRI DB, B R S8 Al 2k 4 oK
UKL (LR 1 BR ) T8 4 2 1H1 1 i 8 A7 280 b Al 2 /K B
S BRIREY)  AEREAER RE 10 ¥ gl , SEIK R
RSO W 1 A B R AR AR A Bk SR T
WM 22 53, WD 0 Sl S R R N RETE REEK .
SPERE IR TR 5 e E DU B M TR RGBSR T, e 5+
RO A BAR AT (R R AR B T Ry
Yo ERE PR R VG B, BR T 76 R 2R 2 T A& T
SEPETIAR  WFFEN 53 AR 1 1 FoRE 5 — 6 Zh RE AL 5L
YURAPRHES G FH AR R s K A BOwR T . X%
W LR T R BB R B T N 8 SR £ D
XK RIBATE 0157 . H7 Y ER80CR, 455 LT
RACH ST, I RETR AT 7K o T4 1) % i i
JE s, WAL TT 3K 100% ., Huang 251 FE 1B
WAITED Fe O, BETEANAMLT73 8 T IKFIORE R Y
RIGFFGE DTRG0 (3 2 BRI 55 8 FhAH A
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concentration

amine-functionalized magnetic particle  loop-mediated

SRR 3k 88.5%~99. 1%, {E—E pH &M TF,
A 1 PR AT %) 2 G TR RS 57017 670 FL Ay ) 0 e o
HL PR FH B AR K IR B T i A i U R Bk
DB IO R G SR AT PO bR 10, 7E Gk R T B i
A AT AR AT LR T, X6 7K B 5E v 1) 200 7 A
RORTE  RAETRT A

IKIRGE AT B RS R Ak, R ME
(77 BT B ARAN R AT . AR 40 B B AR
B 0 FH ARG I 30 B 2 AT K B R
R B, B R B T R R AR AR AR AR I A S
CANRET L 2 R BRI R oK . AR, —HEIR
[l 45 (adenosine triphosphate , ATP ) % 77 %100 ¥
AR FEPF " AR ik
WL ks ik P R A B S B B K
FR A TR ARSI ATP A6 5 ik REORE R 4R R R
Pl (HZ i BGE SR E Y s , B
b T X EAR R ARRE, O R TSR TR R, i
A FH T /K b 20 B8 S B A I 5 75 X0 A TR 1Y
M2 L BRIREE R S 9 9Ok, BT —E MR, &
30 1 DU P R BE— UM A 3 O 1 i PR 4 e 4
Bt ns L 2= (5 B W s i), 2 G, (H iz
ATE H HAABESE B PO AR, ARk, 27l
A WA SRR RO 45 5 A FH Tk 2 TR A A
XL L AR GEAS DN 7 B PR | R A TR
AR 52 Rk R B A AR MR A R R
A 2SN ( polymerase chain reaction, PCR) I
WA FER Y ( loop-mediated isothermal amplifi-
cation, LAMP ) S %R Y e HoAR WA 2 HI Tk h 41
PRI, PCR BRI H A5 40 5 i R B, 2
PCR B2V B 5¢ A28 M OB K SE A ) 2R
H PCR RIS , i 2R T HL UK A5 T 20 I 4 3 7
Yy, ANGE A L PRI, LAMP f8 8% 75 15 1 4% 1
TR RS Y H AR R LT W
AR IR B 1 (A UTVE 7E RO T i A Bt B 6
FIUS (U SYBR Green I) 5543 J&8 55 135 78 7 ( 045
SR FRILZEME ) T T LAMP 7R
PRI, AZTR LK | 5O BE I S 5 2Ll AR
AR, NI A I PR A 5 PR IR UL A R B 1
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UTTE A M X485 S FI W A ERS . ] LAMP
PHERTIMAT SRR REEMES SRS T
FER FIBEAE 52 LAMP 9738 7™y iy W] A0 Ak A i
B AR AR W EASE R R LS Mn® — R, )
R, 1] LAMP SR A & Hoim A Min™ VK f) 45 2 2
2 BEAE RN AT B AR AR = BRI ( deoxy-
ribonucleoside triphosphate , ANTP ) #7 tH K & 1) ££ B
TRAR 2 GG B R R Fr i & Mn™ | IEBS A B4 R
(S EDE e SES PR =N R R R S ETT]
FAPEIR 22 A AR 10 LAMP [z 3 JG 75 $AE B 43 0
R 5 AR IR S | 45 35 1) 4 s 7 ] S B 4 mT
PRACKSI | 5 38 A FE 2 0 A

AR, VDT B 7E 2 A 1] 7K 44 v g Az i
)2 HOR DA T NS T8 N 2 B AT
W, ARBPTIEG , — s 1B % T
ARG AR MR R 3 VDT TR BT Re s
PRI, fi e A, PE4GE , BRAR TP T R T30
St 28 AZBINETE i L4 Ek 9 000 T BIVD B
W5 15,5 JT BT WS YL py K f e e B 1)
TG, A T TR BA BRI BRI 2
PR TR K PR BE A7 A7 ) K R 5 th 2 i 2 Y
feREizAt ., RAFEVDT TR a s WA YD T T I 75 5
Z— R AT FERE LAK FREE o i) BR A FE V0 T T R
RGN/ IMAFR KA h R A5 FEVD 1] T 2 e 1k
PRAN AR & A2 -LAMP RT A AL PR Aar i 5 2k | DB SR K
PREE TR T P R AT R T B — s e
REHF,
1 RIS Rt Ay
1.1 Bk

B3 ZE Y0 ') T8 ( SM2019XDO019 ) | K 7 #F
(E. coli ATCC 25922) . 7= < 3 B #2 1 ( ATCC
13124) 25 i 25 it 7 ( KW2019ZY006 ) 4 23 {5 5. i
# (TL2019GY080) . 77 57+ 28 X AT 14 ( ATCC 12453) |
RN E B (ATCC 25931) | BRUIRE 1 #F B8 ( ATCC
29544 ) AR AS AR B ( PZ2018XPDO02) | il Af 25 440
FFIE (CMCC63301 ) , A B Ak 25 ok F LR TR A 1X
PRI TR FE il v
1.2 FERKHA

BILBMREER (EAR N 2 wm) W [ A4 YR
FA PR F) ;Bst DNA Polymerase Large Fragment (7
10xbuffer Fl1 Mg™ ) We) [ B 5 i ME VR A D RHEE A A7

BRZY 7] s NTP (10 pwmol/L) 1 F 5 H BRAEHEA (b
50) A R  MnClL, W B WA= 1RO BR2S 75
558 4 K I [1 SIGMA-ALDRICH 2 7] ; Na,HPO,
KH, PO, HCI Fl NaOH #4014 [ 4 = ( K ) fb2# i3
A BRZ T NaCl g 7 I A TR0y A RS 7 5
BN AEFRBRE A AR OR A R 5TE
A

RUUIFEYD TR LAMP 73 519 5 5 25 BH 4
AIWTSE, AR 1 s, 1 AR TAEY) TR ( L
it ) B AT PR W45 1

&1 WFED TR LAMP 51955
Tab.1 LAMP Primer Sequence of Salmonella typhimurium

519

o J¥F1(5'-3")

F3  ACCTTCCTCAGCCTTGAC

B3 ACTGACTTGCTATCTGCTATC

FIP  GGAGGACAAGATCTTTATGTGCAAT-AAGCCTCCGCTAATTTGATG
BIP  TTACGTCTGTCGATGTCCGT-ACCGAAAGATAAAACCTCCAG

1.3 FENU:H

MyCycler TM Thermal Cycler( 32 [E BIO-RAD 72y
F)) s H 7122 ( Easyinno A #5240 %) ; VORTEX 3 JiE
WIRG A (TEE KA AR ; B0 ML ( Thermo Fisher
N T TR ZE IR R (B R A R A H
G154DWS) ; HLAAVE IR 53 T8 (i IR BRAN 28 15
AR A, DHG-9146A) ; JY600E HiykAX (Jb 5t
HAEFE R A BR /A 7], DHS-320 acid meter ) ; PHS-
320 B REZ TIREIR BE 1+ ( BUAR T 22 7 A RH R BR 2
) 5 PR A AAE R BE IR A (U BRI BT A A
FRAH], DHP-9082 #4) s #ik% 35 F248 (M B TR
AR ,2D-88)
2 WKEHE
2.1 HEEF

FEORAER B FE VD TR S IR VA A L 10 L 14
WEFT T IR E SR RA R SR [ 37 CHRG 5% 18
h B IRANE ; PRI 10 Wl BRI 2 25 ml OB & 7
WSR3 37 CHRGHEFE 24 h 5% H
2.2 KPRGEDTEEREUIKESE

IKFERAE G , X F & A B TR I PR B K RE (I
WK GAOK ) R WA E 7k, K G
DR & 3774190 B B £ P U -9/ € = N Y =S
TEPEZR T, 105 K FEH A 0.1 mol/L NaOH &Y
0. 1 mol/L HCI ¥ WA 157K A pH (HZE 7.0, X T
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B ETEYI K EE CANA RS K Alig ok 45 ), T B3
TCRE AT 32 10 K A NaOH 5 HCL 18 5 7K B
pH HZE 7.0,

JKHE pH P55, AITCHHAE ] 1 mL /KA Ao
A 10 pL 28 TG T 5 R £ 2% vh W ( phosphate  buffer
solution, PBS) ( J5 CH AR Z R , PBS Jii & ¥k i
128 50 mmol/L, pH fH°4 7. 0) Pk 5 1Y 22 5 1 2k
(10 mg/mL) , ¥ T 25 CHGH I PP H 60 min,
MG W2 230058 L3S W, FHJCTA PBS BRI A
R REER 1 K, BEVE 3 B 5 58 IS WOT A 100
pL B oK E R TR AL R
2.3 RGEDITE LAMP TR
2.3.1 4REUHEE DNA

100 WL HARAT VD 1) TR A0 1 BR A2 U T ik K
WA 15 min, 75 3] AL FEV T H DNA B, B
A 8 -20 CARAAER
2.3.2  LAMP AJ#RALAG

LAMP ¥ 38 {K % . 10xBuffer 2.5 wL, Mg** ( 100
mmol/L) 1.5 pL,dNTP (10 mmol/L) 3.5 pL,MnCl,
(12.5 mmol/L) 1 pL, 5% F3/B3(5 pmol/L) 1x2
wL, 514 FIP/BIP (40 wmol/L) 1x2 pL, 45 #4¢ %
(2.5 mmol/L) 1 pL,DNA it 4 pL,BstDNA &
it 1 L, F KB 4K 40 2 BR R & 24 pl, LAMP
PB4 .95 C % 10 min, 57 BIEUH K2 0 45 vk
JIA 1 pL Bst DNA R4 0,60 CHFH 1 h,80 CIR
F§ 5 min kN o BERYHG 7] B K B 2lK
& DNA BEARAE A BT R
2.4 SEHHEBRAKFRGEDTEEHERK

JKHFE pH AR [ 52 i 22 B BR X 7K v B3 58
VDT TR Y B SR RICR , AW 53K X 3 pH R (1] 3
171
2.4.1 BHEITE

ABIFGE R T ML TR 5 11502 R v i LA 7€
WITRHATIHE, DAICHEAE 5 12 K T A I
1 mL 8% 200 wL Fe5MR AT MIRER, A CK T ILA
WELZ 15 mL E LI HIE] 45 °C 224 I8 32 B
ER T Tyl 1))ice 2 || N = B i 1 e R
5] o RTINS, FH 55— 1 L R AR 5 R B AR 1%
FeHAE R A ANTIR 37 CIFHE 24 h I, e PR TETE 5L
1 30~300 ML f 73148
2.4.2 pH Hifk

A3 S A [R) ER B 14 50 mmol/ L AR TR VAT
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(50 mmol/L. Na,HPO, #1 50 mmol/L. KH,PO, ), H
HCI 1 NaOH ¥ iZ % W pH {H 53 7 %2 3.0.5.0,
7.0.9.0 1 11.0,

K 2.1 /AN R FEVD T TR TR 3 0 A R
pH BERRER AL 10 F54% LuAi B, B 200 wL AS[A] pH |
AN (R B B 1 TR W FH S I B V% Tl 3+ 8, IRl
3200 WL ANA] pH AN [A) A7 R B B B, I 1) Herpr
JA 10 L FAH R pH B2 £8 %5 9 (50 mmol/L) ¥
WG AR (10 mg/mL) , & T 25 CHIRGIHE
1 h, W H I REYE Sy B 5 W, AR, pH B R ARV
WRVEWE 1R, 5 LIS, A 1 mL AH R pH A9 B 2
B EEE , I T EOA T, B Ee et
WEERAEANIR] pH AF N XF /K Hr R FE VD T B 0 8 4
2.4.3 WHE Ak

K 2.1 /N o B ZE VD T O PBS 10
RERE LURRE . A3 SIHL 200 WL A [A)RR B BE 1Y TR, O
JIA 10 wL HI PBS PR 5 2 Z: 52k (10 mg/mL)
BT 25 CHRGHFA T 5 H 5.30,60 min Fl
180 min, [R]AFHL 200 L BRTE 25 °C k37 55 3740 Hh
I A ) B TRD VS X R 0 5 1 43 2 5 10
W, PBS PR 1K, A 1 mL PBS E &5, HF
ML VE AR, X R B o B AL 57
JETTHEL, 5 5205 B I T X 5 SRR 52
2.5 FikigeE®
2.5.1 TR

EEN 7L R I I 7 R RS U |
B RIARE TR AT 9 PBS 10 f54% L # B, B 1 mL
AN [ o 1) TR T L ATV T80k 1R

HRETHE S S 4 i B il & A 4 Fhan s 4 SR
Ivi) s 8 140 VI 5 TR AR RV o Ik B 430 J2: 10°
10*.10° 10> CFU/mL) , LA X &5 43 K AT B 3G B i
Nz i 25 il B R TR A T TR (R R R D 107
CFU/mL) , [n] & A5 A 5 V0 T TR O AS [R) v B TR &
B (1 mL) FP2R 31 A 10 pL ] PBS PR A0 & 5L
WEER (10 mg/mL) 3208 2.2 2.3 /N9 5 i 40 1 1)
LR HLAL A I
2.5.2 REUE

(1) LAMP 9" 3% R %5

B RAOGFEVD T T8 R K5 72 WA PBS 10 545 1L
His e TRk PSP ML B 7 3850 45 SR BBOAS [) e i 24
B DNA #2182, 3 /N1 E4T LAMP 985 Fnkal
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(2) EIERE TR B HE-LAMP 95 53 s 4%

B BT ZEVD 1T R K = WO PBS 10 545 1
i R, FH T 0L 7 300 1150 AN ) o 3 P R 1
mL, >R 2.2 2. 3 /NI HE T A 1) B AR A
2.5.3 HESE

350 PBS A E. coli J2 R IEMEMH 25
NI T S &N NS I | 7 R R N okl
Bl Uit B AT BT P 2 e B TS 2R B 1) R 15
TR, HSAE HARA R W . R 2.2.2.3 /N5 Hh i
TR TR B AR RGN 72, %o AR B RN B TR
2.6 kB
2.6.1 ANTHHKEE

DUE T G SE 7 SR oK B80T 8 BLAROK R RE i R
FHAFEREERAR-LAMP BT A0 ALAS I 7 3646 0, 52
FIBAPELE FE |, K HOI A [F) e BE R AT FE VT B
PRIV, 86 0 B3 S U0 1 B Ik B3 AN ) P N T ASEAELK
FE, SR 2.2.2. 3 /NI H B 1) 46 ARG 32
IKEEHEAT ARG
2.6.2 SEBRAKEE

SR A AR T B 15 DX R 9 3t T SOOI 6 47K
FE B K RERAER S 500 mL, K 2.2.2.3 /N
H A B 118 SRR 7 v X KA A T A
3 #£REIT
3.1 BEEHMK
3.1.1 pHflfk

pH SZMA S LR R X 7K i BRAG ZE VD T 1 1 & 2
B, TEANE pH S50 R, 2 HE G Bk % 7K i B 98
VI TER PG L% 2 Fras, 24 pH {H M 3.0,
5.0.9.0 F1 11. 0 B, AN ie K A Bt i 270,
BRGNS R FEVD T TR AR AR SR A%, 2 pH
HR 7.0 B AR ACR e . B FEVDT TR A 45
SR 41470 GBI REER A SR 5 9.6, 2
pH fE>4. 14 I 4G T HLAT, 24 pH {H<9. 6 I &
RERRAT IE HL T, DRI, 24 4. 14 <pH (B <9. 6 B, #7 1F
P 14) S A T L3 Ao L W AR A 0 LAy 1 R
ESUAME: e e S U B R & S = I AW e
—3, pH AR 5.0 B, AR BOCR Fe =i R 10. 76%
pH {E K 7. 0 B, AR AF fe i vl 35 100% , 24 pH
RZETFE 2 9. 0 BF IHARACE TR R 22. 73% , il 4h
SAUERA , pH {H>A 7. 0 B, & FE 0 2R X B JE U0 T T h
AR B AE:  #E3 100%

R 2 K[ pH EAF T SRR IR A7 %€
UhITTE A [T
Tab.2 Recovery Rate of Salmonella typhimurium in Water
Samples Captured by Amine-Functionalized Magnetic

Particles under Different pH Value Conditions

ER3-81% EENCN-S Y

Hifl pH i e e Cies
(CFU-mL™") (CFU-mL™")
3.0 >1 000 291 -
754 28 3.71%
103 10 9.71%
5.0 >1 000 426 -
381 41 10.76%
52 1 1.92%
7.0 >1 000 851 -
318 299 94. 03%
37 38 100%
9.0 >1 000 217 -
94 10 10. 64%
2 5 22.73%
11.0 328 0 -
127 0 -
26 0 -

3.1.2 WEfifl

sk NI EIRERSS- AR =R 2787 S0 Ne R TE S U Wi
HERRUR, RT3 0 % 5 T AR E WA (5,
30.60.,180 min) T, %k i B % 7K b AN [ e B2 Bl A
FEVDT TR 0 T SRR AR ISR 3 PR,
F 3 AT E A SRR K P RGBT
Tab.3 Recovery Rate of Salmonella typhimurium in Water

Samples Captured by Amine-Functionalized Magnetic
Particles under Different Concentration Time

T AR A/ HE B -2 —
min (CFU-mL™") (CFU-mL™")

5 363 77 21.21%

60 15 25.00%

7 1 14.29%

30 250 83 33.20%

16 8 50. 00%

7 5 71. 40%

60 505 499 98.81%

34 29 85.29%

8 7 87.50%

180 521 418 80. 23%

66 43 65. 15%

7 4 57.14%
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H 2R 3 AT, S E B E A 5 min B, 3 SH6 R
RN 20 TH B ORI IR, 60 min I 3 F BEAE
B 20 TR AR A e, U R Y KR T A TR VR B R
505 CFU/mL B, 35 %] T 98. 81% , H AT Wi A H B A%
BRI 85% , B B 4RI R] A9 RE K, B 2E 7
I THR Y & SR RCR A B, R, I e B 1 & LT
[E]°4 60 min,

3.2 FiktgeEEE
3.2.1 FHikE:

AW HEEE T KA R A E A AR B AR 2
PRI &A% B AG ZE VD 1 Bl A A I = A T, 4l
R KIGATI B S S i W fE s T, %
G HR FE 0 TP 40 B A AE I, 2 75 52 T Bl A €7
TR A AT ARSI

HRYE KA BB 25 25 i o A B 98 7D
IV ML P PR TR 4 SR AN ]V 52 0 400 TR A
RA, H e B 4y 10° .10 (107 (10° CFU/mL 1Y
RATEW, HF TS %5, TR
mE 1 PR, IR A RER AR R FE T T TR A
AN TE e BE AR (B W A 107 ~ 10° CFU/ml)
LAMP Kl Z5 R 0 P 1 b 1~4 5) CHIRG
VR P ASFEAE B FEUD 1) BB, A T 45 21 Ry BR Pk
(BT 555, DL Egs Rulil, & L w2k 4E-
LAMP AT ARG AS I 773 %6 7K BR A FE 00 11 T B ARG
TEA ARV EEAE B A5 2 B A E R 2 AR 8 FT AR 1Y, 6
S5 RASZ AR H B0 & 1520

W 1~4 50 3 MR 1 HARE IR S W, SR
WK 10° 10 10° [10° CFU/mL;5 524 3 F T 3L 89
TRA R, BN WL 10° CFU/mLL;6 5 N B XHE

B1 FTHikesd
Fig. 1 Result of Interference Experiment

3.2.2 REE

(1)LAMP ¥4 R f

B BUTFEVD T TR 10 f505 R B, DEH B
VEHECH 30 ~300 19V ILBEAT 14, 25 R R e 7
W& BN 170 CFU/mL, 2 BUAS [6] v B 40 B 1Y)
DNA,LAMP 4" #8425 L&l 2 froR , 4 240 B v B AR
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T 17 CFU/mL B (2 1 1~8 5) ,LAMP ¥ 145 2
VRIS Ry R A S5 R R BHME R B 1.7
CFU/mL B ([ 2 1 9 %) 458 I, ix LAMP
IR ZRZXT A FEV T TR B R B 17 CFU/mL,

T 1~9 5 LAMP ™8 10 B A% TE VD 1 B BE ARG 1. 7x10°
1.7x107 1. 7x10° | 1. 7x10° | 1. 7x10* | 1. 7x10* | 1. 7% 10* |17,
1.7 CFU/mL; 10 5 A BAYEXT IE

B2 LAMP REYBEZERE
Fig.2  Sensitivity Result of LAMP

(2) A SLREIR = 5 -LAMP ¥ 3 R g%

W A FEVD T T I 10 F54% HeHe B, XA R
TR P8 A BRIV A T S 0 PR o - LAMP W] (LA AG
H L FIE MR B R -LAMP 34 XK i R A FE V1]
R ORI RO, W& TR R TR R 7
FEBEAN TR R T5 BN 239 CFU/mL, AN [A) ¥k BE 41
IR IR W - LAMP 9 38 A I i 45 R an &l 3
R, BRI RAR T 2.39 CFU/mL B (& 3 H 1~
95, LAMP " 1§ J5 S W i 44 728 Sl R 4, i B AR

T :1~9 %5 LAMP ¥ 3 By Z L REBRAH AT 09 BT FE VD 1T TR vk B
MU 2.39% 108 2.39x 107 ,2.39%x10%,2.39x 10° , 2. 39 x 10*
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Fig. 3 Sensitivity Result of Amine-Functionalized

Magnetic Particle Concentration-LAMP Reaction
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Fig. 4  Specificity Result of Amine-Functionalized
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