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Rapid detection of Bifidobacterium spp. by loop-mediated isother mal
amplification
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ABSTRACT: Objective To develop a specific and rapid method for detection of Bifidobacterium spp. by
loop-mediated isothermal amplification (LAMP). Methods Specific DNA fraction of 16S rDNA gene of
Bifidobacterium spp. was targeted for primer design of LAMP. Bifidobacterium spp. was confirmed by the
changes of color or turbidity of reactions specifically. Results Five strains of Bifidobacterium spp. and 19
strains of non-Bifidobacterium spp. were tested respectively in 60 min. The specificity and exclusivity of the
method were 100%. The detection limit of DNA from Bifidobacterium spp. was 16.1£8.2 pg/uL, and the
detection limit of thallus from Bifidobacterium spp. was 0.1 CFU/mL. Conclusion As a complementary
method of national standard, the LAMP can be used to test Bifidobacterium spp. in foods, health foods and
pharmaceutical products.
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Tablel List of LAMP primersdesigned for detection of Bifidobacterium spp.

(bp) () GC (%) (5-3%)
F3 20 59.14 0.50 CGGCTACCTTGTTACGACTT
B3 19 59.65 0.58 CAGTTCGGATCGCAGTCTG
FIP 38 / / AAGTGGGCAGCACCCGAAG-AGTCCCAATCACGAGCCTC
o BIP 38 / / AACGCATTCACCGCGACGT-CAACTCGACTGCGTGAAGG
LF 19 60.97 0.63 GGGATGGAGCCGTCTAAGG
LB 21 60.02 0.48 TGCTGATTCGCGATTACTAGC
F3 19 60.31 0.58 CCAGCATCCACCGTTTACG
B3 17 59.24 0.65 TGCGGTAGGGGAGACTG
7 FIP 38 / / TGACGCTGAGGAGCGAAAGC-GCGTGGACTACCAGGGTA
BIP 40 / / AGAGACCTGCCTTCGCCATTG-CCGGTGTAACGGTGGAATG
F3 19 60.26 0.58 GCGTGGACTACCAGGGTAT
B3 18 60.73 0.61 GGGCGTAAAGGGCTCGTA
FIP 39 / / AGAACACCAATGGCGAAGGCA-CACGCTTTCGCTCCTCAG
o3l BIP 39 / / CCAGTCTCCCCTACCGCACT-CCGGTGTGAAAGTCCATCG
LF 18 60.60 0.61 TCTGGGCCGTTACTGACG
LB 17 61.27 0.65 GCGCGGATCCACCGTTA
F3 19 60.29 0.53 TGAGTTTTAGCCTTGCGGC
B3 20 60.61 0.55 CGGTGTAACGGTGGAATGTG
D73 FIP 42 / / CCGTAAACGGTGGATGCTGGAT-GGATGCTTAACGCGTTAGCT
BIP 39 / / CTGTTCGCTCCCCACGCTTT-GGGAAGAACACCAATGGCG
(Loopamp) , DNA ladder maker DL2000,
LAMP 2x 100 250 500 750 1000 2000bp DNA
12.5 uL, Bst DNA 1 uL, FIP
BIP 1 pi( 40 pmol), F3 B3 232 LAMP 5|4 0Hik
1 pl( 5 pmol), LoopF 5 19
LoopB 1 pL( 20 pmol), DNA DNA, 16S
2 uL, 25 uL rDNA 4 LAMP
63 C 90 min LA-500 DNA
LAMP ,
, ) , LAMP
, 2% 233 R4 DNA #n) R 805
E-GEL E-GEL iBase (CICC 6068) DNA,
20 min, Quantity one Hellma Tray Cell
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Fig. 1

Real-time turbidity of LAMP tests using primer ID 31
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Fig. 1 Real-time turbidity of LAMP tests using primer ID 31
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Fig. 2 Agarose gel electrophoretogram of LAMP reactant
using primer ID 31 )
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Fig. 3 The relational graph of log;(DNA and Ct valve using primers ID 31 for LAMP tests
A: LAMP ;B: LAMP
A:Results of all dilution levels by LAMP; B:Results of dilution levels by LAMP in linear range
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Table3 Sensitivity test results of DNA from Bifidobacterium longum by LAMP
DNA 10" 10° 10° 10* 10° 10° 107
DNA (1.61£0.28)  (1.61+0.82) (1.6120.82) (1.61£0.82)  (1.61£0.82)  (1.610.82) (1.6120.82)
7 3 s 4 3 3 ) 1.61+0.82
(fg/uL) x10 x10 x10 x10 x10 x10 x10
10(‘%;1331% 7.240.12 6.2+0.12 5.240.12 4.2+0.12 3.240.12 2.2+0.12 1.24+0.12 0.24+0.12
Ct(min) 32.4+0.52 35.9+0.27 38.5+0.33 44.5+0.71 59.9+0.36 86.9+2.12 >90 >90
F 4 KREHFELAMP N EERHERXBLER
Table4 Resultsof sensitivity test of colonies from Bifidobacterium longum by LAMP
10" 107 10° 10* 107 10° 107 10*
(1.0£0.18)  (1.0£0.18)  (1.0£0.18)  (1.0£0.18)  (1.0£0.18)  (1.0+0.18) (1.0£0.18)
(CFU/mL) x10° x10° x10* x10° x10? x10" 1.00.18 x107!
Log;o(CFU/mL) 5.99+0.11 4.99+0.11 3.99+0.11 2.99+0.11 1.99+0.11 0.99+0.11 0.01£0.11  -1.010.11
Ct(min) 26.3+0.64 28.6+0.28 29.6+0.57 31.9+0.52 32+0.71 35.3£1.20 39.9+0.42 41.6+0.43
(12£0.11)  (1.2£0.11)  (12+0.11)  (12£0.11)  (12+0.11)  (1.2£0.11)  (1.2%0.11)
(CFU/mL) X107 x10° x10° x10° x10° x10? x10" 1.220.11
log(CFU/mL) 7.07+0.06 6.07+0.06 5.07+0.06 4.07+0.06 3.07+0.06 2.07+0.06* 1.07+£0.06*  0.07+0.06*
Ct(min) 22.5+0.36 24.3+0.28 26.8+0.19 29.5+0.27 29.2+0.71 29.3£0.92 3274092 34.3£1.20




866

7
8.00
~ 600 Y=-0.427X+16.539 LAMP
£ 400 #=0.9551
% 2.00
=~ + A
2 000 ' 4 & %
= 0o 25 30 3. 40 45
' Ct(min) 16S rDNA
(4 16S rDNA
ID 31 LAMP log1o(CFU/mL) V4 V6
Ct LAMP ,
Fig. 4 The relational graph of log;o((CFU/mL) and Ct valve
using primers ID 31 for LAMP tests 16StDNA >
34 TWEHMRLAMP i 48 h
8 , 5 48 h, 48 h, 144 h ,
2 1 5 lh
b 3 b
, 5 LAMP DNA ,
LAMP , Ct ,
40, , PCR (3-51,
3 Ct 60, s s
LAMP 5, ,
#=5 MEHSRPVUEFEHBHEN LAMP ENLER
Table5 Test results of Bifidobacterium spp. from purchased productsusing LAMP
LAMP
Ct(min)
1 34.9
( )
2 1 34.6
3 34.7
4 300 343
5 29.3
6 1 60
7 «C ) 60
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