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Abstract: In order to make up for the shortcomings of traditional culture method such as long time-consuming and cumbersome on-site
detection steps, an insulated isothermal PCR (iiPCR) rapid detection method for Salmonella in food was established. Specific primers and
probes were designed according to the invA gene of Salmonella; bacterial DNA was quickly extracted by the water bath method; the amount of
primers, probes and templates was also optimized. Then, a method for rapid detection of Salmonella based on iiPCR was established. The
specificity, sensitivity and stability of the established method were evaluated. At the same time, the established method was compared with the
traditional PCR method and the traditional culture method for detecting Salmonella contamination in actual food samples. The established iiPCR
detection method had good specificity, high sensitivity, and no cross-reaction with other bacteria. The lowest detection limit could reach 75
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CFU/mL. The established iiPCR method could detect Salmonella contaminated in actual food samples within 6 hours, while the same detection

effect was achieved by traditional PCR methods at least 12 hours. The accuracy of iiPCR method was verified by the traditional culture method.

The established iiPCR method for detecting Salmonella contaminated in food is suitable for field detection, more quickly and simpler.

Key words: Salmonella; invA gene; insulated isothermal PCR; rapid detection

YPITIRE (Salmonella) & — g 22 [ FARIR
e, JEATER, R WK EIEERIEE. 51885
R B R, YT T IR B IS AL O R 31263 7F
YOI BRI — ™ B 1 T B AT N AR R PR SR 1A
TENK B m & b A b T IR MR & i st
VDT R BRI 5 R AR REAT BCILSE . 155 Al B
RE&, Bl ZFENLASE RN E L] e IR I
i, DHOL RN R BERER . RIREFFEA 1600
FID T TR G, Hrh 2160 58T, HaAHRiE,
AN T TR TR TS By 51 S B4 h 2 I N 2800 15 1 At
Cl, JEeEsk, V2o BHvkmILl T A RNy,
WA IR R T BRI Rk, A TR
PRl ORI AR B

X b T R B AT RS U P v 1) P Jak
A MTFB. BT, WITIRE R % 2G4
ROTTE I TE TS INE ML
SRS R TR AR . AR gk D T R K s GB
4789.4-2016 (£ i 224 [H AR E B i A Y A Benb
ITRERLR) YRObriE i, KD BN, 1
W TR AR DU TS 58 i A, A
TEFERTK, BEEBIEEAP, ek, 5011
TEFHRE PO AR5, 2R HpHI B
Bl E IR G 2 R B AS I A W PO EE LD T T IR, B
FE I LE B ELISA TR H T F 0 AN R BE IR 4
FLIDT TR B P i EAG I . Ligk" ) 9% EDNAzyme !
T PRGBSI RE S MY O AP Ik
&, SKIUE S TBOKE DT IR S . BRI LT ik
PO, (HAAE—EBIE, Wb %o HIRRE
PEECE BAE, AL S ERR e MEAS T T FI
ks, FFHX SRR . SRR
MR Z BRG] R HAR  (Isothermal Multiple
Self-matching-initiated Amplification, IMSA), 3.
BT TIRE FIIMSAYE, d&&H TR TIRE
Poditaill. ML S, 5 FHEYFBAR R
REPFER. PSR, C&T 2N TMED
Rt B E RTAEE SR ] R 58 T IR
AT TR AR = . PRl BT IR R R &
T Bz adier W R TR AR A b

THR R4 CPCREAR (Insulated isothermal PCR,
iiPCR) &MU I 4 AR A A I AR, T

286

Rayleigh-Benard F% it JEEE, it s 8 Jes B A R
£ ) N 2 Ve Sl W M NS R 187 R NS Yo okl
(I TR I (8], 7S NEE P A R e T P o
JZ, MIMHRGEPCRY T 75 i S & AR B
FAE20024F, HKrishnan Y VikiE, 454POCKIT™
ROVFRAREIRAIA, ARV BRI, RS
—BEERE, NI, REER, JrEPE, ik
FISA PCE AT E

AT A AR IE PCRELA R SCHR 32 225 H T4
PO et ! s AT e
BERREEUS . BAT ISR A, AR A0
R P Z A B SR R TR D o ARSI 1
H )2 FE TR R 48 :UPCREL A 3 57— PR POs As I v
IR 78, N T SEbR & e mal, bl
K E I PRI T & B R 5%

1 MR5ERE

1.1 Bk

AHEFEHT I ENVD T TG B HO812, FAMEZ= MRy 14
ATCC19115. & HOHIEFRE ATCC6538. KIHHFHE
ATCC25922. WEFEZEAIFFEE ATCC11778 ¥JHHASLE:
BT

12 FERFASH

AT R 5 b SRR A BV (SCH . AR PR B iR
(BS). ZZppEAMK (BPW). EE A G KSR
(TSAD. 1% EHFRRER UR B BRI, T S At
AHBR/AA]; Premix Ex Taq (Probe qPCR)+ TB Green
Premix Ex TaqIl . %4k}, GELVIEW %AV THE
(Ki#E) AR H]; 50 bp DNA Ladder. Tag PCR Master
Mix (2x, blue dye), AL EREENEAEDHARG RA A
FALEN, RETBORI ARG RA A G-10 HBKE
NEFEEEL, Biowest AF]; Tris-HCl. EDTA, Jbntfd
BIRRH AR TR A .
POCKIT™ /N RERIZIR /T R-tube (48) ,
JE 1 1A R A R AR CFX96 e &
PCR {X. VerSaDoc2000 % f815 %4t, [ Bio-Rad
PR/ PCR X, TSNENENO031445 J:[K (EED
HIRAT]; Galanz WDS00B ZUfis b, IRt ik 244t



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.9

B A A IR TUE AT SC-15 B EIR A,
TP Z MBS A BR 22 7] Eppendorf 5804R %

AUREOAL, Eppendorf A H]; DYY-6C HLUKAL, Akt
AN

=1 inABRMES IR ERER
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Table 2 The sample collection information
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Fig.1 The primer and probe verification for Salmonella
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Fig.3 The stability and sensitivity test evaluation for Salmonella
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Fig.4 Sensitivity test by traditional PCR and real-time
fluorescence quantitative PCR for Salmonella

M 4A: 1~10 REHHH: 7.5x10° CFU/ML. 7.5x10
CFU/mL. 7.5x10° CFU/mL. 7.5x10° CFU/mL. 7.5x10* CFU/mL.
7.5x10° CFU/mL. 7.5x10*CFU/mL. 7.5x10' CFU/mL. 7.5x10°
CFU/mL. 7.5x10" CFU/mL; M: 50bp DNA Ladder; N ki
AT R 4B: 1-10: 7.5%10° CFU/mL. 7.5x10” CFU/mL. 7.5%10°
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Fig.5 Exploring the pre-enrichment and cultivation time for

actual samples detection
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Fig.6 The iiPCR detection results for food samples at 5 h
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Table 3 The comparison of three detection methods
Hm5  iPCR#*H M4 PCRE R4k
15 -

25 -
35 -
4% -
5% -
65 -
75 -
8% -
95 -
105 -
115 + + +
12 5 + + +
135 -
14 5 -

E P ERTAE AEN; coRkTRAE,

1 2 3 4 5 6 7 8 9 10 11 M N
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7 Bt 8 h SRR PR B4R GUiTIRED

Fig.7 Food sample detection results of traditional PCR by

8 h pre-enrichment culture (Salmonella)
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Fig.8 The traditional culture method validation (a) and PCR
identification results (b)
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Fig.9 The comparison flow chart of iiPCR and other detection methods
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