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(EHZAXERGHESTREROMEARETEFL £8 201101)

BE: LPCRENEAEFTEN T -FATHEMTENGERE, DIERYTIERE PCR 42
ERE P HRIGRIAN. 0 BerT IR 15 HRIEW TV HESTT PCR AR, Z5 BRI
HUMKEABRET HEE] 5 ined BESH 374bp RN E, FRECEETEY I KEN
W RREY IR — & 513bp PR B . REBREET, % PCR BRERAMEELY ]
FGHEE DNA AR R B R S 0 12, Rig/pd., IS RS B8 20 Rh, M Brke @ik £t
ATRES AP RENRMIAGEE TS REERIEY S ofu / 25nl., FALRAE
BRI 80 SR EAE G, IEXM TR A LI RUSHERERE, SRR,
E@IA: PR, PCREN, PiTRHE
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Application of Internal Amplification Control in the PCR Detection Method
for Food-borne Salmonella’

LU Bin  SHI Xian-Ming" "

{ Dept. of Food Science & Technology and Food Safety Center,
Shanghai JiaoTong University, Shanghai 201101 )

Abstract; An internal amplification control, which could be co-amplified with the invd target gene of Salmonells
in the PCR system, was constructed in order 1:- indicate possible PCR inhibitors derived from food samples. Spe-
cificity of this PCR system was tested with 9 Salmonella strains and 15 non-Safmonella strains, and the results
showed that there was a 374 bp amplicon resulted from all Selmonetl strains, while only a 513 bp TAC amplicen
appeared after the amplification for all non-Saimonelle strains. The detection sensitivity of this PCR system was
12, B fg/pL for purified target ONA, and the detection limit for artificially inoculated milks was 8 cfu 725g if they
were enriched for b tn buffered peptone waler. Selmonella m B0 samples of seriously contaminated milks was de-
tected by the PCR method developed in this study, and the experiments demonstrated that i could successfully e-
liminate false-negative results
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FrERERRESRBRNTE, ETROMBHENSLA (PCR) AN FEAH. 5,
P, S EMRATITREHR,

IAFRAIN SRR, WITIRE PCR Bl e —RFE, AREEAE
BEFEAREE NI 5, Sl 5O 5= B R 7R e A M 7 ) R PCR R,
iR R MBI . B4k PCR BB AR SRS, TREAREERNF
HIRBRAHAIXT PCR BB . B —2 IR INRRIZE PCR BBk R BB R
fRBAYER P I8 AR (internal amplification control, 1AC) RLEM™, HEEAMEE
SLH) PCR 8 kb, AMBAA AMSEMLIN A, AMRESEN -FATHEN
IAC FrBoR BRI AL, MRS PCR BN,

1 ME57E

1.1 &k
AR TP EREERMAE YRR, HANEIREREEK, WXL,
F1 HERPCRENER

WHAH =24 WS PCR By W45 R
HERF TR Salmonella paratphi A 1 +
HEAWIIERE ASL 119 Sadmonella choleraesuis AS1. 1190 1 +
fh 2PV EC B CMCCS0098 Salmonella typhi CMCCS0098 1 +
RIS Salmonella typhi 2 +
B b TR Salmonella enteritidis 2 "
BTN Salmonells typhimurium 1 +
F{a T #T1RE Salmonella aberdeen 1 +
B ¥ M LA ATCC17802 Vibrio parahaemolyticus ATCC17802 1 -
B F R Listeria monocytogenes 2 -
HHWILE Shigella 1 _
PN o] Escherichia coli 3 -
2 HEHBERE ATCCO538 Staphylococcus avreans ATCCE538 1 _
SHOHHRE Staphylococcus awreaus 2 -
RN iEr Ry S i ] Yersinia enterocolitica 1 -
SEkFE Pseudomonas aeruginosa 1 -
BAE Vibrio mimiewus 1 -
RICHETE Shigeila flexneri 1 -
KEFH 0157: HY Escherichia coli 0157: H7 1 -
i+ AHESER, - PSR
1.2 5|¥M&m

RAESCHER (8] Martr, WITRFEBAFERY invd 22 DNA FHIRRIEHRE,
B v HE invd BN RIEREERIFES, Wit T WP TRES R BWRS Y. B
HF K. sval, 5° -GCTCTTTCGTCTGGCATTA-3’; svaR, 5° -CGGCAATAGCGT-
CACCTT-3",

1.3 FHNRNEE
BEEE—BS ind RERBERM. EE T TEE stn B # DNA 55, iF
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it T — X W5 4 sink, 5° - TGGGCATCCTGACTGACCAG-3’ # sinR, 5° -
CGACGAACCAGCGAAACAAA-Z’ , 8 PCR ¥ 119 5 —EX 476bp M=%, SR HABARE
K DNA YGRS (RARMR) HXBRY E-Y Rk, &HARERE pMD 18-T
(KREES) B, BRAEBXEITE. RAESEEFRFEDL T, A SDS BAMk
HEFLTPRIER DNA, RJ5, EWNRGIY sink #l sinR 1957 K i & & B 5]
Y sval. fl svaR, TERL—XJ#) 40bp K5 1¥. HEF, HEXAKGIY3EE DNA i85
{E8%)513bp W IAC FE™ . BG4k IAC A BRI, SHCH (6] kit
FHENR,
1.4 HREHEE

aREnE2, FTEELAME DENERTSE.
1.5 #1KEMISHRE DNA B

M BPW i BB EFL T REAN AR, HA S0mL BPW Hi{kiERE D, &
37°C 53 6h, B 1ol BEHIIA 1. SmL B0 %, 12, 000r/min §5.0> 5min, FE£ L iEH
fi, MEXHEKBREEE, A 480pl S HEHEE (10pg/mL) # TE 22rfi&, 37°CKIE
1h, FEMA 10% & SDS 53ul, 1% 4 NaCl 87 uL. B 1% [ CTAB 69uL., 68C/K¥ 15min,
ARy [OTHMIRHM DNA J5, RIS, IMAEKEME S PCR BT DNA .
1.6 ATSHHEMNHE

HMESLVTIRELET 6h a2 A, AAMBAKIE 105 R2FIHE, HR 1ml
WRER 107 MEBRETAITE, HEY I REAMGSEFNEREKE. FR4HLEHEER
B, B6r25ml, 45IMA 107, 107, 10°, 10°4 T HRBEMEEILW IKEHER
% 1mL, RERBPITREMRZEREFNITESHERNEZEE.
1.7 AISHHRNEEHEEARTLITEE DNA BRI

¥ k4 i AT BRERS (25mL) FNP) 225ml BPW dikE &4, 7E37C
MK (150r/min) PI%E, 3 HorBIERE 8h 11 12h JFEEH 1 K. B0 B
lmL, HA L SoL B.LEW, 3,000r/ min B.0 10min, AEHRFPHPHEMER. B
K, 7E 12,000/ min B0 Smin, WHEWITRERGE, BE FERE, BEEGEK
AHFEFEE, BOKRE3I K. REMA 1000l KEBAK, EHAKBPE 10min, A
AP S, SCE-20C 8 30min, 7 37TCHEENS, 12, 000r/min B.[» 5min,
L 7E# % PCR #itl DNA 258 .
1.8 PCR ¥ i

25uL R AR Z A 10 x PCR Z0hif 2. 5uL, 25mmol/L ) Mg®* 1.5pL, 2. 5Smmol/L
i ANTP 1L, 10umol/L 3184 1ul., R SpL, & IAC HEHEW Lul, 2.50/pl i
TagDNA 58 (RAMA) 0.3pL, PCR {EHREH: 7€ 94CH AN 3min, HEEHLE3S
MER, BMEFOBRFEIE94CANE0s, 56CIR A 30s, T2CHEM 30s, {FHEHRG
7E 72°C 314 10min, FFA 1. 5% BiHg Bt Bc s SRR S5 3

2 R

2.1 HEHREERPTIIRELSESFE DNA ERAE
ik TAC HBCAyb| TR E S5 3R 00 .8 DNA, £ DU-800 24y Y91t (Beck-
man Coulter) &, HEEHA 11. 4ng/ul 1 64. Ong/pL, WIEXE (6] HHITHE
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AR LIS B 1wl TAC F Bri9ds M ¥k 2.2 x 10",

2.2 REETEH )

2.2.1 fith DNA KM R . HIEEALY 1 RE 5 DNA B XK #1170
¥, M 64.0~6. 4ng/pl DNA BB P45 SpL M1 A PCR R RifA &, {#i4 PCR
& (25uL) 73 517% DNA 3. 12.8ng/pL. 1.28ng/pL. 128pg/pL. 12.8pgul,
1. 28pg/ L, 128fg/plL. 12.8fg/pL, 1.28fg/ul, WA 1 fim, &R PCR R
PP TECE DNA B R SUE K 12. 8fg/ul.,

BT RE IAC BRI EA YT KA W A R Y
1 ~8 PCR SR AP 1R DNA RHKIKR 12. 8ng/pl. 1.28ng/pl, 128pg/pl. 12.8pg/pul. 1. 28pg/uL. 128fg/pl.
12.8fg/ul, 1. 28fg/pl, M 100bp ladder marker

AL IAC BB SR A1 T B KRR AR 660 #£ 11/ L, 440 ¥ 01/pL, 220 ¥ 01/ul #I
110 #01/ul., SHIMAT Bk PCR RRIER T, B8 IAC H Bot R S W, X4
IAC A ERRYERANEL %y 660 5 UL 5K 440 5 1B, 459 R GUE (U 128fg/pl; HEHME N
110 $5 016, 0PI DI BEBE5S, EARERBAKS RE M., SFmEY
220 #H0UE, HRBENAN 12,86/l (B 2), 3 PCR KNk R R BB ILERA
o, B, TEARRSEE SR PCR Kk 2 hoR A 220 #5011 TAC FBR,

1 2 3 4 5 6 7 8 9 M

374bp 313bp

B2 W IAC g 220 $5 D1 B 5 L o ) B B8 R0 90 ) % e
1~8 PCR KA B4R DNA 851514 12.8ng/pL. 1.28ng/pl, 128pg/pL, 12.8pg/ul., 1. 28pg/pl. 128fe/pl.
12. 8fg/ul., 1.28fg/pL, 9 BA#EXTHE (dH,0) . M 100bp ladder marker

2.2.2 ATHERMHHEGORMAEE:. ELXELATANEMEELDIIRSE, &
WMEWHRE N 8.3 x 10%cfw/mL, HBHE L6 HE, SHBEA4IBEETARES
- (25mL) A, FEEESHH 8cfu, 80cfu, 8 x10%cfu, 8 x10%clu, R 1.7 WE)S
4T PCR &8, [IEt, DAY TREAEEF 4 DNA HEEEM B, LIGEK N
H. BB 3 LIRS, MEREIEEE 8h M 12h BF, SREFIRERT S B iR
PR RN MM BRET MY BRFIR &, 1A IAC K BRT 84,
RRAE R THARZ sh )G, BRI LANERE RN 8chu/25ml. 94 G 46 3 3)
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B3 ATHREENSITREN SIS 8h 1 12h [5 1 PCR G MESR
| ~4 5 8h R EKICN 8 x 10° ofw/25g, 8 x 107 cfu/25g, 80cfu/25g, Bcfw/25g, 5 ~8 11 12h HEERKE N
8 % 10 cfuw25g. 8 x 107 cfw/25g, 80cfu/25g, Bcfu/25g, 9 FAHERTER, 10 BI¥EXIH, M 100bp ladder marker

2.3 $HRETH

SRHIABIFTE S #9 PCR EMIA R I E 1 P 9 BRE WUTTIREM 15 BRIEVTRA
BASIFEITT AN, RV TR R E 4 DNA HHR S fE Y 18 (s 374bp 1 HARIF
PR, TRLIEY T ICEEEE 4 DNA hiRet RAED 1 513bp @9 IAC B (R
1),
2.4 FEREITH

SBAE 80 (R MK ISR E M AL, S 25mL, A 225mL i) BPW BiikE
s 37CHAEE 8h, HEB L 1L 7 {RBIPITKE DNA, R0 IAC, 34T PCR E#, &
RS 77 4500, 3 MM, TR BR DNA J:A 1AC ##1T PCR
B, XA 3 GyBAYERES SR A EEAYE (A BRI AT AT 8 Y) .
B R 2 EH i DNA 5, FRFETRE, BREAEREMS SR IMESR,
XU 3 SRR G P R BUS RIA AR DNA Sl TIRE T, BT
IRk R EEA T K R R BN B SE RS R TR A, A TIRSR NI A HERR R,
2.5 FRREAZIPIIKE PCREMGENER

Ak 6 B GAES , ERRES AR 25g B 25mL, AR 225mLBPW HiK L 5
d, EXEASHTHE, RAEFMABEREN 107K TKEERR 1oL (SHHHH
BB YR 8cfu/25g 3 25mL) , 7E 37°C FHE 8h, AL L7 {21 DNA #17
PCR %, BAHRY LA, RENBIHESRERERNE2 . XIEHALTE

RESSHERR B SRS RO TR, B8 FEXRSKWVIREKN,
%2 AFHIIRERMNHRIBRAISREHEMSR

i HE Rt R FHEE
AL 10 10 0
mEFI 5 5 0
Pe 3] 10 10 0
wE 10 10 0
)N 0
[ipAR ] 0
3 ihig

ASCARAR VDT 1R stn B A— B AR5 DNA JRRITIME T IAC B, HEMEN
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THEIEEBRBHER, 1AC FBREFEH Y ima BEGRBEEEERK (<10%), B
FEALBT AR S TSR &2, HEFSERHT 8RR, 1AC KB F R 5
FEEFH HAREIY sval #l svaR RFF), B IL 1AC BB ] 5808 DNA RBP4, 1ER
Rk F s AR A s R R s fE AT, [ 1% TAC A BT 1874, B R, %
PCR R A PRI e, B R R R E, AT EAE, SEaEHE
Et DNA #47 PCR R .

BT IAC B 5 BAR/FFI7ER— PCR RA, BWS|HRiER, —&F2E ik
S, ME2 TUMES, 75 PCR RSP IAC HBRRENKEEEN, YHF
DNA &8 M 12. 8ng/ uL HKIKFEAKAT, HAR DNA Wi = YE 8k 0, i IAC A B
BN LEHE L (E4, 5, 6 TERKRY WERAMBK IAC KBy %), 52H
45 DNA &8 F 1. 28fg/pL id, EhgtRA IAC KEMT BT, 4%, mE PCR
RWk 7 &40 IAC B B pore IUEOR N, IAC Fr BT M=k &M% | B> PCR
Bl R B RS RR, Eik, REEERERN IAC FBEME PCRENKEREX
EEM, EAMREM PCR GMIAZ , 1AC A Bh 220 #0RE, JLERSRRIE
PER BB (12.8fg/pl), MHWS BEAMBEMRR R SE 10pg/PCR (200fg/
pl) EEFS. WHRRIENRB WU, R8-S MR 4R T LIS B IAC KBS &
BT REHE ST R, o EE R E LS.,

H1P 3 RIS SRAT I, DTS 8h R AT LAA 5] 8cfu/25g (9 R IRAE, X5 & ¥R,
Ferretti J% Syed 25 A BRBEH A ERPHOWITRERIL “TEHE" REF
7o, MEERELER, SEALAVURERARE, - REBEBFAHEE N6 ~
120 WI TR 6 ~ 8h M, B LIES 10%chu/mL L 1, ATLIMERE
PCR i Jy Bk RIKHE (107 ~ 10°ch/mL) MIER, AXHRGERERR, BEKFHT
2 8h, HGHABEREEE 4h, B, MIEEBFRBIE RIS EE 12b AR
SEI.

AR KEREH, 72 PCR KR RRIGE TN 1AC K BR7E RRRR & I R #UE
TSI R T LU FE T 225 & R AR, T L 78 O B bE o A Y B BT LA 08 O HE B B 1,
B T4 PCRGRIAMERE,

& & X &
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