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Establishment of loop-mediated isothermal amplification method for
detection of milk allergen in foods
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ABSTRACT: Objective The loop-mediated isothermal amplification (LAMP) detection method was
established for milk allergen testing and compared with the real-time PCR detection methods. Methods
The cyt-b gene of bovine was used to design LAMP primers and then establish reaction system. The spe-
cificity and sensitivity of LAMP were compared with real-time PCR detection method. Results The
specificity of LAMP method was tested by 9 different milk and goat milk products. The results showed
that the LAMP method was highly specific to milk. No cross-reaction was founded. The detection limit of
LAMP reached 0.5% in base-material addition test which was consistent with the real-time PCR method.
Through 69 practical food samples testing, the LAMP results were consistent with real-time PCR results.
Conclusion The LAMP detection method of milk allergen established in this study is simple, economi-
cal and reliable, which can effectively reduce the detection time and apply to the detection of milk aller-
gen with good application prospects.
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2.1.1 #Hdb
(
)
2.1.2 KA
(5 mol/L, Sigma ), ANTP(10

mmol/L, ( ) ),
MgSO04(50 mmol/L, ), Bst
DNA (8 U/uL, NEB ), 10>
ThermoPol (1> ThermoPol 0.1 %
TritonX-100 10 mmol/L(NH,4),SO, 10 mmol/L KCl
20 mmol/L Tris-HCI, NEB ),

( ), TagMan Gene
Expression Master Mix(2><, Life), CTAB

100 mmol/L Tris-HCl (pH 8.0), 20 mmol/L
Na,EDTA, 1.4 mol/L NaCl, 20 g/L CTAB; CTAB

: 5 g/L CTAB, 40 mmol/L NaCl; TE (1>,
«C ) ); (
); K(20 mg/mL,
); 10><PBS
NaCl 80 g, NaHPO,><12H,0 29 g, KC1 2 g, KH,PO, 2
g, 900 mL R
1L, s 1:10 ; DL
2,000 DNA Marker( TakaRa)
213 E
LAMP ( QIAGEN );
PCR 7900( Life); (
Bio-Rad ); ( Eppendorf );
(10 100 200 1000 pL, Eppendorf)
22 FHik
2.2.1 DNA #9423
DNA e
Scaravelli " , CTAB s
35mL 50 mL
, 4 °C, 10000 g 15 min, ,
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mL PBS , , 4 °C, 10000 g 15 min, ),
, ( )b : LAMP
: 1.5 mL CTAB 10 - DNA,
pL 20 mg/mL K , 2 2% ,
mL , 60 C a
12000 g 10 min, 2 mL ,b
; 750 puL , 12000 2.2.3 real-time PCR 7 i
g 15 min, 2 mL : real-time PCR : cyt-b ,
2 CTAB , lh Primer Express 3.0
12000 g 15 min, ; 350 puL 1.2 P1(5'-CCTATACTTTCTCCTCATCCT
mol/L NaCl , 350 pL AGTGCTAAT-3") P2(5'- CCTGTCTTCATT
, , 12000 g 10 min; TTAGTAATTTGTTTTCG-3") P(5'-FAM-CCAAC
1.5 mL 0.8 GGCCGGCAC-TAMRA-3")
,—20C 1 h, 12000 g 10 min, ; real-time PCR : 25 uL
70% 2~3 , 12000 ¢ 10 2xTagMan Gene Expression Master Mix 12.5 uL;
min, , s 50 uL TE P1 P2
DNA, =20 °C o 0.4 pmol/L P 0.2 umol/L; DNA 3 uL;
222 LAMP 7% : 95 C 10 min;
LAMP 95 C 15 's; 60 C 1 min; 40 ,  DEPC
b [ll-13](Cyt_b )
(NCBI NC_006853.1) 2.2.4 LAMP ¥ 5% = 4 o i i)

PrimerExplorer 4.0 :
F3(5'-GACAACTAGCATCTGTCCTA-3")
B3(5-CAGCTTTGGGGGTTGATG-3")
FIP(5'-GATGTACTACAAAGACCTG
TCTTCATTTCTCCTCATCCTAGTGC-3")
BIP(5'-TACTGGTCTTGTAAACCAGAGAAGGT
GCAGTTTCTTCCTTGAGTC-3")
LB(5-TTGTGCCGGCCGTTGGT-3")

LAMP 25 uL,
: MgSO, dNTPs (betaine)
Bst DNA 1xThermoPol buffer
DNA ; , 63 C 60 min
: Mg®* dNTPs  betaine
, Mg2+ 0
2 4 6 8 10mmol/L, dNTPs 0 12 14
1.6 1.8 2.0 2.2 mmol/L 02 04
0.6 0.8 1.0 1.2mol/L, LAMP , 63T
60 min, s
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2 uL 0.4 uL
0.8 pg/L 2%~3% ,
150 V, 20~30 min ,
LAMP ,

225 MK
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200
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betaine , Mg** 4 8
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1 Mgt LAMP

Fig. 1 Effect of Mg concentrations on the LAMP reaction
M: 2000 bp marker; 1: 0 mmol/L; 2: 2 mmol/L; 3: 4 mmol/L;
4: 6 mmol/L; 5: 8 mmol/L; 6: 10 mmol/L; NC:

M 1 2 3 4 5 6 7 NC

o e

2 dNTPs

LAMP

Fig. 2 Effect of dNTPs concentrations on the LAMP reaction
M: 2000 bp marker; 1: 0 mmol/L; 2: 1.2 mmol/L; 3: 1.4 mmol/L;
4: 1.6 mmol/L; 5: 1.8 mmol/L; 6: 2.0 mmol/L; 7: 2.2 mmol/L;

NC:

A B _ B _ B _ B
- " v w »

3 LAMP
Fig. 3  Effect of betaine concentrations on the LAMP reac-
tion

M: 2000 bp marker; 1: 0.2 mol/L; 2: 0.4 mol/L; 3: 0.6 mol/L; 4: 0.8
mol/L; 5: 1.0 mol/L; 6: 1.2 mol/L; NC:

, , 63 C 60 min
3.2 HNFFRHE
LAMP  real-time PCR
9
, 1 LAMP
, real-time
PCR LAMP 4 A, real-time
PCR 4B

£ 1 LAMP 5 real-time PCR #4554
Table 1 The detection specificity of LAMP and real-time

PCR
LAMP real-time PCR
1 + +
2 + +
3 + +
4 + +
5 + +
6 + +
7 - -
8 - -
9 - -
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