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Identification of mutton adulteration by multiplex fluorescent PCR
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ABSTRACT: Objective To establish multiplex fluorescent polymerase chain reaction (PCR) system, and
simultaneously detect pig, horse, cattle and duck meat mixed in mutton. Methods Mutton samples were
mixed with 17%~45% pig, horse, cattle and duck meat. The specific species genes were selected with good
specificity and sensitivity to form random duplex and triplex fluorescent PCR detection system for pig, cattle,
horse and duck. Results The duplex fluorescent PCR system could identify single added component as low as
7% for 100% accuracy. The triplex fluorescent PCR system could identify 8%~15% pig cattle, horse and
5%~10% duck in any combination for 100% accuracy. Conclusion The established multiplex fluorescent
PCR system can detect pig, horse, cattle and duck meat mixed in prepared mutton samples accurately. It can be
further researched to application in market meat and processed meat adulteration detection.
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Tablel Thepreparinginformation of simulated mutton
adulter ation samples

(%)
(%)
YDO1 7 10 — — 17
YDO02 8 — 12 — 20
YDO03 25 — — 20 45
YD04 — 15 10 — 25
YDO5 — 15 — 10 25
YDO06 — — 10 10 20
YDO07 10 15 — — 25
YDO08 10 — 15 — 25
YD09 10 — — 10 20
YDI10 — 12 15 — 27
YDI11 — 10 — 8 18
YDI12 — — 20 10 30
YTO1 10 10 15 — 35
YTO02 8 15 — 5 28
YTO03 10 — 8 8 26
YTO04 — 8 15 10 33
YTO5 15 8 8 — 31
YTO6 10 14 — 6 30
YTO7 15 — 10 7 32
YTO08 — 10 10 6 26
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Table2 Primer and probe sequence information for fluorescence PCR

(5°-3%) (bp)

: AAAGGACTTGGCGGTGCTT
: GTTACGACTTGTCTCTTCGTGCA 411 [9]
: TAGAGGAGCCTGTTCTATAATCGATAAACCCCG

: AAAGGACTTGGCGGTGCTT
: TGGTTTCATAATAACTTTCGCGCT 252 [9]
: TAGAGGAGCCTGTTCTATAATCGATAAACCCCG

: TGTAGCCCTAGCCGTGCGGCTAACC
: TAGGATGATAAACGTAATAAGGGCTG 120 [10]
: CGCCGGACACCTCCTAATACACCTC

: CACGAAGCCCCATTTTCAAT
: TCCGGTGGCGACAAAGA 80 [11]
: CCGACAGCGTCTACGGCTCCACC

[12]
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Table3 The Ct values by duplex fluorescent PCR of simulated mutton adulteration samples

Ct
YDO1 24.86 22.07 — —
YDO02 22.45 — 19.43 —
YDO03 18.11 — — 9.19
YDO04 — 19.36 15.68 —
YDO5 — 20.45 — 13.25
YDO06 — — 15.14 12.22
YDO07 20.43 19.45 — —
YDOS8 21.77 — 17.68 —
YDO09 21.49 — — 12.53
YDI10 — 21.42 18.44 —
YDI11 — 22.78 — 14.29
YDI12 — — 13.57 12.86
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Fig. 2 The duplex fluorescent amplification curves of the samples No YD0O7~YD12
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Table4 TheCt values by triplex fluorescent PCR of ssmulated mutton adulteration samples

3
1357 9111315171921232527293133353739

Ct
YTO1 20.22 17.26 13.47 —
YTO02 22.41 19.15 — 15.77
YTO3 21.39 — 14.56 14.25
YT04 — 15.69 13.42 13.23
YTO5 17.25 15.74 15.18 —
YTO06 21.63 19.49 — 15.53
YTO7 17.78 — 15.77 15.14
YTOS8 — 17.86 15.83 15.61
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