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Real Time Fluorescence Quantitative PCR Method for Rapid Detection Salmonella in Vegetables
GUO Qiang, GANG Jie", WU Xiao—song
(College of Life Science, Dalian Nationalities University , Dalian 116600, Liaoning, China)
Abstract: For the rapid detection of Salmonella in vegetables, a kind of Real Time PCR method had been es—
tablished. The invA gene was screened as stable Salmonella—specific gene. The minimum test concentration of
Real Time PCR detection for Salmonella was 18 cfu/mL by linear relationship between the Cycles (Cq) and
colony count logarithm. 60 samples were detected of 10 kinds of vegetables from Dalian Development Zone by

the Real Time PCR method.The results showed that there were 5 samples to determine Salmonella in the 60 sam—
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ples ,so the detection rate was 8.33 %. Experiments showed that the fluorescent quantitative PCR detection

method was simple and easy and efficient specific advantages, such as rapid and quantitative analysis, can be

used for rapid detection of Salmonella in vegetables.
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Kol ik . R FEYTTIRE (Salmonella ty -
phimurium, ATCC 14028), 13EVHT TR E (Salmonella
typhi, CMCC (B)50071), & B @15 2€ 10 '] Q1A
(Salmonella paratyphoid B, CMCC(B) 50094 ),

FAR A (NB) [ AR S0k R 10 g, 2F A
5 g, FAAEN(NaCl)5 g, 2518 7K 1 000 mL, Bifg 15 g,
T pH7.2,121 ‘CKIA 30 min ZE45H

FAR A (NB )W AAR: F 0k . R 10 g, 2R A
5 g, @ALAN (NaCl)5 g, Z& 187K 1 000 mL, J& 5 pH7.2,
121 CK i 30 min ZE45

XEREGE AR . SO AERE (Staphylococcus au—
reus, ATCC 6538), FAIZANNIHE 1E 22 i 1T (Listeria
monocytogenes, ATCC 19115), KW 4 K (Es—
cherichia coli, ATCC 8739), KRy R 0157:H7
(Escherichia coli 0157:H7, NCTC 12900 ) , Ji# 54 [C
i (Shigella dysentery, CMCC(B) 51105), B FE 2F f kT
Wi (Bacillus cereus, CMCC(B) 63301).
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Table1 Primer sequence and Product of PCR
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hilA JE[H  hilA-F 5'-CTGCCGCAGTGTTAAGGATA-3 490
hilA-R 5-CTGTCGCCTTAATCGCATGT-3

hns JE[H hns-1 5-TACCAAAGCTAAACGCGCAGCT-3 152

hns-2 5’-TGATCAGGAAATCTTCCAGTTGC-3"
hut JEK hut-1
hut-2  5-ATGTTGTCCTGCCCCTGGTAAGAGA-3”
invA JEH invA-1  5-GTGAAATTATCGCCACGTTCGGGCAA-3" 284
invA-2 5“TCATCGCACCGTCAAAGGAACC-3"
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Real Time PCR LW A 2 1) DNA #H PR ER i
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Real Time PCR JZ {4 % (DRO75S) B K i% A4
NI R R R BAUEE A 20 wL WK R MightA

5-ACTGGCGTTATCCCTTTCTCTGCTG-3" 495
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mp for Real Time (SYBR plus)(ZX) 10pL, PCR Forward
Primer(10 wmol/L) PCR Reverse Primer(10 wmol/L) 4% 1
pL (ZAEHREE 0.2 wmol/L) , DNA AR 2 pl., ddH,0 Jil
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1. VDT T G (Salmonella typhimurium , ATCC 14028) ;2. fiF€10 1 TIGIE (Salmonella typhi, CMCC(B)50071) ;3. LI REIFED TG A
(Salmonella paratyphoid B, CMCC(B) 50094 ) ;4. éﬁ@%%f*(&aphﬂococcus aureus , ATCC 6538) ;5. FARZ AN 14 A= 22 Wi K5 18] (Listeria
monocytogenes, ATCC 19115);6. K35 I (Escherichia coli, ATCC 8739) ;7. KWy [CH 0157 :H7(Escherichia coli 0157 :H7, NCTC
12900) ; 8. I 281 [C I ( Shigella dysentery, CMCC(B) 51105 ) ;9. $5FEZEHIFF B ( Bacillus cereus, CMCC(B) 63301) 510. KR HE4IK .
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Fig.1 Initial Real Time PCR test results of specific primers genes

PR B G , 0 HA BEE X HE B ik A
ali/K7E 26 TEIRZ 5 IO EI S, UL R
TR AT R TOE YR 5 WUEE DNA 45 & R R 5+
PE, BI BB YR S8 5 BrA it DNA 501254, 7

B R AR R Y B P 5 e GG I 4
ARG — T R 2 AT IS B o3 b0 e i 26 HEBR o
I PR e 2R (  FE A S0, VT TR (1 5~3 55)
WA 3 2 800 LA I, 76 IR~ Al B 42 ok R R Ak
KEHAEK (4 5~10 5 ) B IE(E = (400~1 500),
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W2 RTINS S .
2.2 Real Time PCR il ER A5 28 VD 1] FQ A B4 H BR

NB WA K5 35 5L 37 CIH R 80 r/min 4§ 3% WA K 75
FUGIEVP T TECHE 8 h, B 1 mL BB R A% LU BE T BTk
TE NB [EMARR SR A B4 2040, 37 CIEEET IR 24 h %1
FRITEEG B 1 mL B REER BRI DNA B DNA
BEHOREC AR, LLinvA 51405 BoE N HARIE 2R
FH 1.2.1 Bt AR, 25 F e 2 FE 3 iR

SEAC AR 10° BRI N 20 cfumlL,
Real Time PCR Y Cq 558 /R WA E 5 Cq 0
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y = —2.86x + 29.876
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Fig.2 The experimental results of detection limit of Salmonella

typhimurium by Real Time PCR techniqu

ey 4 Cq fH ;0 ITEIBIREE IR SRRl
WRIE A 18 cfu/mL, K ER: A 90 %.
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Fig.3 The standard curve of Real Time PCR

2.3 Wi [ Real Time PCR A 77 ik 4 i 5 % S8 b v
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REGIE iR IFSE Real Time PCR #5305 1 F1 5544
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Table 2 The detection results of Salmonella on samples by Real Time PCR technology
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A C FEVT T IGIA
e 28.14 29.97 272 27.83 25.65 26.51 +(C)
KA 27.91 - 30.12 27.91 20.5 27.05 +(C)
3 30.4 2751 26.96 25.23 21.18 27.77 +(B,C)
e 31.15 27.39 - 27.39 28.52 30.13 -
T 28.19 - - 28.02 28.49 28.88 -
R - 29.21 28.02 22.15 27.41 - +(B)
UN=F - - 27.51 30.05 - 293 -
UNEP - 28.83 27.05 27.35 27.83 26.51
PER T - 31.29 - - - 31.2 -
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Fig.4 The test results of samples by Real Time PCR
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R 25 5 o, 60 A3 FE S 5 AR FE S il AR e VD
FTECH K 0 8.33 %, il ad T4 A5 Y K B
FVDT A R i 500k 4 S B 0 A2 36 cfu/g
3¢ 501 cfu/g FIEL I 1R 52T 37 1 AE 3¢ 30 cfu/g . K&
1 905 cfu/g FIFF3E 1 096 cfulg, H17E 2 AT, —&BkE
it A ZE ARG Pk 0, H 356 23 B T 45, SYBR 12
PG XUEE DNA ()25 A AR Re S M A7 A — o 1
22 I Cq {7 26 LU MR 45 A T35, 1%
B 45 ST UL Real Time PCR J7 ¥ 6 I 5 1A ) {0
BT T A R AT

3 it

FI %6 5E i PCR(Real Time PCR) 4% AR &7 70
I EG B R ORG I Jr  , £8 10 YRR SR 50 AT ATER in—
VA FERURUR T TR AR S D] A SR HTVD T T G
DNA $EBGRARE G TR, (5 Bh VD ] EC B B Rk
JE (R0 ek 85 SR 20 W bR o 1N £, iR AT A X e, 25 T
BHHAS L Cq (H 5 RVEB LB R T8, |
Caq 45 FL bR i 1 £6 AT 1, Real Time PCR XH V0[] R T
K B I A 18 efu/mlL, BRI E S Cq (2
] 5 AP 2k o6 2, 4R PE R EL(R) A 0.996, K H
W% R 90 %.
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FHEE , Real Time PCR K 75 125 PRI G5 XA & U4 B Al
XF PCR P28y ek s /D ke, sl ad A ik
TS RI ] 5 4 BT, RS 532 M ] SR B, 25 SR
TR HE 2] FH gt v 1] IR P A PR A I
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