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Identification of porcin, duck and sheep-derived materials in mutton and its products by LAMP assay
LI Xiang-li, LIU Yao, TAN Gui-liang, ZHANG Huang, CAO Wei-wei
(Department of Biomedicine, Zhongshan Torch Polytechnic, Guangdong Zhongshan 528436, China)

Abstract: Objective

and sheep-derived materials in meat products (lamb chops, lamb meat roll, lamb shashlik ). Methods

Loop-mediated isothermal amplification (LAMP) method was developed to detect porcin, duck
A set of four
specific primers (F3, B3, FIP, BIP) and two loop primers ( FLP and BLP) were designed, respectively. Optimization
reaction was confirmed, and two different measurement platforms were compared. 29 samples of meat products were
collected from local markets and the detection of porcin, duck and sheep-derived materials was carried out. Results The
optimized condition was 0.2 pmol/L each of F3 and B3, 1. 6 pmol/L each of FIP and BIP, 0. 8 pmol/L each of FLP and
BLP, 1 mol/L betaine, 6 mmol/L Mg**, 1.6 mmol/L dNTP. The limit of detection was up to 0.5% animal-derived
materials in meat products under the platform of real time fluorescence and nake-eye inspection with SYBR Green 1. The
current results of LAMP obtained on the two measurement platforms were in good accordance. With the LAMP assay, meat
products were successfully screened for porcin, duck and sheep-derived materials. Conclusion This method is a highly
specific and sensitive detection system, and could be a very useful tool for animal components detection.

Key words: Loop-mediated isothermal amplification; animal-derived materials;

meat products; adulteration;

identification; DNA extraction; food safety; mutton
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TACTTGTAATTATAATTACAGGGATTAGGATAAATAACCT

F2
9380 TCTACAAACCTATTAGGCCTTCTACCCCACICATITACAC
AGATGTITGGATAATCCGGAAGATGGGGTGAGTAAATGTG

9420 CTAANTACACAACTATCAATAAATCTAGGCATGGCTATTCC
GTTGATGTGTIGATAGTTAT. T
FLP
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- Fle
Blc BLP
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9 5 4 0 CCACACCACTAATCCCAATGCT. AATTATIGAAACCAT
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9580 TAGCCTCTTTATTCAACCAATAGCCCTOGCCGTAC
ATCGGAGAAATAAGTTGGTTATCGGGAGC!

GACTG
GOQATGCTGAC
B3

1 FIRIERSY LAMP 51 953
Figure 1  Primer design of sheep-derived ingredients for LAMP
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F 1 AGIRE AR IR B LAMP 5190t
Table 1 LAMP primers used for detection of porcin,duck,

sheep-derived ingredients

Yo ElkZ) SIFFI(5'3)

P-F3 GCCTAATCTTGCAAGTCCTAA
P-B3 GGCTGTTGCTATAACGGTAA
P-FIP ACGTCTCGACAGATGTGTGTAA-GGCCTGTTCTT

AGCAATACA
i P-BIP CGCTACCTACATGCAAACGGA-ATCCGTAGTATA
GACCTCGG
P-FLP GCTGTTGTTGTGTCTGATGTG
P-BLP TTGCCTATTCATCCACGTAGG
D-F3 ACACAGCCATCCTCCTAG
D-B3 TAGGAAGGTGGATCCGATG
D-FIP GTTAGGGCGTGGATGGCAT-CTCAGGCGTAACT
. GTCAC
" D-BIP AGGATTCTACTTCACCGCCCTA-TGTCGGCGATT
GAGAATG
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D-BLP AGCAATAGAGTACCATGAAGCC
S-F3 CACCAAAGGACAAACATGAAC
S-B3 GTTGGCTGTCAGTCGTAC
S-FIP CCTGTAATTACAGCCCCTGCTCCCCACTCATTT-
. ACACCAACT
* S-BIP AACTAAAGCATCACTCGCCCATGCATTGGGAT-
TAGTGGTGT

S-FLP GGGAATAGCCATGCCTAGATT
S-BLP TCCTACCACAAGGAACGC
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Figure 2 LAMP reaction
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Figure 3 Specificity analysis of sheep-derived ingredients
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Figure 4  Specificity analysis of porcin-derived ingredients
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Figure 5 Specificity analysis of duck-derived ingredients
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Figure 6 Sensitivity analysis of sheep-derived ingredients
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Figure 7 Sensitivity analysis of porcin-derived ingredients
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Figure 8 Sensitivity analysis of duck-derived ingredients
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