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Visual detection of chicken and duck derived components by loop-mediated
isother mal amplification method

YANG Li-Xia’, QIU Hua-Li, JIANG Cheng, XU Rui-Xin, ZHOU Jin-Sha, QIU Zhi-Peng
(Changsha Institute for Food and Drug Control, Changsha 410013, China)

ABSTRACT: Objective To establish a visual and rapid detection technique for chicken and duck derived
components by loop-mediated isothermal amplification (LAMP). Methods The specific LAMP primers of chicken
and duck were designed according to the specific mitochondrial cytb and COX3 genes, respectively. Target DNA was
amplified and visualized by hydroxyl naphthol blue (HNB) dye within 45 min at an isothermal temperature of 63 ‘C
and the results were determined by the color change of HNB. Meanwhile, thirty samples were detected by LAMP and
PCR. Results The detection limit of the LAMP assay was about 1 pg genomic DNA and had good levels of
specificity. It was found that the LAMP assays allowed the detection of as little as 0.01% chicken or duck derived
components in the meat mixtures. Conclusion The established method provides a useful tool for the rapid and
sensitive detection of meat species, and it has the advantages of simple operation, no need for expensive instruments,
observing the reaction results by the naked eye, high sensitivity and specificity, which is suitable for on-site rapid
detection of meat products for grass-roots supervision departments.
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Tablel Sequencesof primers
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CH-F3 TCAGCAATTCCCTACATTGG
CH-B3 GGTGAGTATGAGAGTTAAGCC

ciplp AGGAGGAAGTGTAAGGCGAAGA-TTTT-CCTA
: GTAGAGTGAGCCTGAG

cH.plp  TCATCCACCTCACCTTCCTACA-TTTT-TTGTCA
) GAGTCGGATGAGA

CH-LB CGAATCAGGCTCAAACAACC
DU-F3 TCTGGGCATTCTTCCACTCA
DU-B3 TCGTCAATGTTAGGGCGTG

DU-FIP TGGGGTTGAGCGGTTTGATGC-TTTT-CTAGTA
) CCAACCCCCGAACT
AACACAGCCATCCTCCTAGCCT-TTTT-TGGCAT

DU-BIP GTTTTCGGTTTCCT

223 LAMP 4-#1

25 uL LAMP F3 B3 0.2
umol/L, FIP  BIP 1.6 pumol/L, LB
0.8 pmol/L, 8 U Bst DNA 0.5 uL 2xLAMP
reaction mixture 12.5 pL. 120 umol/L HNB ~ DNA 100
ng, : 63 C, 45 min,
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Fig. 1 Specificity analysis of visual LAMP of chicken and duck
derived components
A: specificity analysis of chicken derived component, 1: chicken, 2:
duck, 3: porcine, 4: beef, 5: sheep, 6: dog, 7: negative control
B: specificity analysis of duck derived component, 1: duck, 2:
chicken, 3: porcine, 4: beef, 5.sheep, 6:dog, 7:negative control
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Fig. 2 Sensitivity analysis of visual LAMP
A: visual LAMP analysis of chicken derived component; B: visual
LAMP analysis of duck derived component
Tubes 1~7: 100 ng, 10 ng, 1 ng, 100 pg, 10 pg, 1 pg DNA, negative control

A M N 1 2 3 4 5 6
300 bp
200 bp

B M N 1 2 3 4 5 6
300 bp
200 bp

3 PCR
A: , B:

M: DNA marker, N: ; 1~6 100 ng, 10 ng, 1 ng, 100

pg, 10 pg, 1 pg DNA
Fig. 3 Sensitivity analysis of PCR
A: PCR analysis of chicken derived component; B: PCR analysis of
duck derived component
M: DNA marker; N: negative control; lanes 1~6: 100 ng, 10 ng, 1 ng,
100 pg, 10 pg, 1 pg DNA
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Table2 Detection of chicken and duck derived components by LAMP and PCR

LAMP PCR LAMP PCR
15 0 0 4 4
15 0 0 3 3
30 0 0 7 7
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