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Rapid detection of Lactobacillus fermentum by PCR-DHPLC
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ABSTRACT Rapid detection of Lactobacillus fermentum was established by using polymer-
ase chain reaction (PCR) and denaturing high-performance liquid chromatography (DHPLC).
The primers were designed and the PCR system was optimized with the elongation factor (EF-
Tu) of L. fermentum as the target gene. Twenty-six strains including L. gasseri were tested
with specific detection. The sensitivity of various diluted standard strains were determined. The
results indicated that the PCR-DHPLC method was specific and sensitive with a detection limit
of 100 CFU/ml.
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ANER SN 41 DNA /B 4li4k 38 5] & (TIANGEN) ; DNA 46k 5] i i % & ( TIANGEN) ; PCR master mix
(TTIANGEN) ; Z i (3% 4l ) H Honeywell A 5], PCR {Y (Eppendorf AG22331, &[5 ) ; 25 4 15 0K AH 6 3%
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Table 1  Strains used in this study

¥ T PR e [:EiRes R A
Number Strain Source Registration No. Number of strain
1 Bacillus stearothermophilus V&G B 2 A AT B4 CGMCC 1.1923 1
2 Lactobacillus gasseri MG FL R AT B CGMCC 1.2743 1
3 Bacillus coagulans — HE4% 2E M CGMCC 1.2009 1
4 Lactobacillus fermentam R EEFL IR AT CGMCC 1. 1880 1
5 Xanthomonas maltophilia I 2 ZF W A T ATCC 51331 1
6 Hemolytic streptococcus %5 I 5% BR 4 ATCC 32210 1
7 Pseudomonas aeraginosa 4% Mk ATCC 27853 1
8 Serratia lique facien ALY T [CH ATCC 27592 1
9 Escherichia coli  KIp& %A ATCC 25922 1
10 Clostridium per fringenes PR IR T ATCC 64609 1
11 Enterobacter amnigenus W A i KT R ATCC 51816 1
12 Listeria monocytogenes — FFZ 38 Az 2= 17 4% 14 ATCC 15313 1
13 Morganella morganii & [C B M3 14 ATCC 25829 1
14 Serratia odorifera I HEIKE ATCC 33077 1
15 Sphingobacterium multivorum % &8 A BT H ATCC 35656 1
16 Citrobacter freundii 3 [RAT G RAT B ATCC 8090 1
17 Enterococcus faecalis — ZENpER ATCC 29212 1
18 Proteus vulgaris BT Ry A ATCC 49132 1
19 Shigella sonnei PGB ATCC 25931 1
20 Proteus nirabilis 2 TSI ATCC 25933 1
21 Listeria grayi & RZEW A H ATCC 25401 1
22 Lactobacillus lactis ENE R ATCC 11454 1
23 Listeria seeligeri 3 G W 45 ATCC 35967 1
24 Listeria innocua TG E R Wk i ATCC 33090 1
25 Listeria welshimeri Ja B R W 4 ATCC 35897 1
26 Enterobacter aerogenes  P='S JpFF ATCC 13048 1
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FAG G R IR 07 o I A 3R 3R 1 iy 26 RS BRIk . 0S5 B RR IO 20 B 85 3R 1 ml, >R 40 7 6 A
20 DNA $2 50K %] & (TIANamp Bacteria DNA Kit) #2415 DNA £ 42 F —20 C& .
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PCR SR 20 pl KR &5 AT B e A S AR & 2R - 2 X PCR Master 10 pl, 5[4 (10 pmol/L) £
1 pl i DNA 2 plfin ddH, O %2 20 pl, fefE RN 454 WA #: 94 °C 5 min, 94 °C 30 5,58 C 60 5,72 C
60 5,40 NEH ;72 °C 5 min Z5H SN 34 CLRAF N )
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LO% BB LK 5 V/em, EAERE . PCR 724 5 ul.
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3% 4E : PS-DVB & C18 DNASep 4 (4. 6 mm X 50 mm BB 3 pm) s 1R 50 °C s i gh Al - 8 vh i A
Ve A5, 500 PR VE R B MRy 55. 5005 T 1 0. 9 ml/min; K &5 - SEG AL I 2% OB : 150 W Xenon 4T 5
KRG T8 15 nms RGPS 58 15. 3 nm Al R U FEP A 350 nm B 2 )5 BREER PCR 4 5 pl.
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PREUAE 37 “CH53% 24 h B REFLIRFTF B 75 . BV T 3 ml 0. 85 % 48 B ER /K v, 10 435 456 13 s 86 1 W i 47 1
M50, T A2 PR B Y (E, A H B B R R 7.6 X 10°CFU/ml, #i Bl Hoyk o0 1.0 X 10° CFU/ml,
K AR S PRIk A DNA L #2 B 2]/ DNA B 10 4586 B i BE it 17 PCR-DHPLC &0, 31K 1Ak B
TR 10 5 R A 1. 0X10°,1.0X10°,1. 0X10" .1. 0X10* ,1. 0 X102 . 1. 0X 10" .1. 0 X 10°
CFU/ml, M\ 1 By R S A 28 1) R A8
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W1 REEFLERFF# Lactobacillus fermentam CGMCC 1. 1880 ;2 ; Hy & 2= My 4% B
Listeria seeligeri ATCC 35967;3: % B8 A B Proteus nirabilis ATCC 25933 ;
4 MR FLBR AT Lactobacillus gasseri CGMCC 1., 27435 . W 2 2F ¥ M B Xan-
thomonas maltophilia ATCC 51331; 6 Bk 1 A Z= Wi 45 & Listeria monocyto-
genes ATCC 153137, P2 K J MR Clostridium per fringenes ATCC 6460938
BESS H A Bacillus coagulans CGMCC 1. 20093 9 ¢ M #F 7 Pseudomonas
aeraginosa ATCC 278533 10 Fg 4§ i 2F M0 #F 7 Bacillus stearothermophilus
CGMCC 1.1923; 11 3 MM BEBR T Hemolytic streptococcus ATCC 32210312 3%
W ER# Enterococcus faecalis ATCC 29212313 =X AT # Enterobacter aero-
genes ATCC 13048;14 . kb 55 K@ Serratia lique facien ATCC 27592;515: K
% ¥ 75 W Escherichia coli ATCC 25922316 30 4= g ¥F 4 Enterobacter amnigenus
ATCC 51816317 BECEEM E Morganella morganii ATCC 25829; 18 K Wb &
K& Serratia odorifera ATCC 33077;19: Z B # A W 8 Sphingobacterium
multivorum ATCC 356565 20 38 [C #7 &5F BR AT B Citrobacter freundii ATCC
8090;21 : 3 A5, i Proteus vulgaris ATCC 49132522 [C 3% % W Shigella
sonnei ATCC 25931323 A% R 2 W ¥ B Listeria grayi ATCC 25401524 3L B2 7.
M- Lactobacillus lactis ATCC 1145425, L E R HE B Listeria innocua ATCC
33090;26: B G M BT 45 5 Listeria welshimeri ATCC35897
F1 o R EEFLIR AT W 4 57 M 9230 1) PCR-DHPLC W i 04[] 33%
Fig. 1 DHPLC map of specific test for Lactobacillus fermentum

FEIRE1. 6 RAGUE KIS " J7 U5 45 44 B 2 7 B il 46 A9 M DNA 347 PCR-DHPLC A9, IR BT 13 9 PCR
PR IEAT M G P DK G AT XS (BT 2 P 3) o G SRR WY, PCR 455 BTG S5 e vt Uk A i T A 1 vk

1:Marker;2:1.0X10% CFU/ml;3:1. 0X10° CFU/ml;
4:1.0X10* CFU/ml;5:1.0X10° CFU/ml;6:1. 0X10% CFU/ml;

o

1:1.0X10% CFU/ml;2:1. 0X10°CFU/ml;

3:1.0X10*CFU/ml;4:1. 0X10°CFU/ml;

5:1. 0X10°CFU/ml;6:1. 0X10'CFU/ml;
7:1.0X10°CFU/ml

7:1.0X10' CFU/ml;8:1.0X10° CFU/ml
B2 R BEFLER AT R MUE Ty PCR 4521
Fig.2 The map of PCR amplification for sensitivity test of EF-Tu gene

Bl 3 R EEFLERFT TS R MR 5059 PCR-DHPLC g e o [l %
Fig. 3 The map of DHPLC for sensitivity test of EF-Tu gene
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