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ABSTRACT: Objective

animal-derived components in food by real-time fluorescence quantitative polymerase chain reaction (qPCR).

To establish a method for determination of single-copy nuclear gene targets of

Methods qPCR primers and Tagman probes were designed to target the specific nuclear genes of common
animal-derived components in food to verify and confirm the specificity and sensitivity of the method. The
applicability and stability of simulated and actual commercially available animal-derived food detection methods
were adopted, and the gPCR detection values were compared and analyzed with those of mitochondrial cytoplasmic
gene target detection. Results The qPCR primer probe for single-copy nuclear gene targets had good specificity,
with a minimum limit of detection of 0.1 ng/uL. DNA mass concentration, nuclear genes could accurately identify the
minimum adulteration component content of 0.1% (mass ratio). The cycle threshold (Ct) value of the nuclear genes
amplification reactions were all greater than that of the cytoplasmic target gene, and the amplification reactions of
cytoplasmic genes could recognize a lower adulteration content of 0.01% (mass ratio). In the testing of simulated and
actual commercially available samples, the nuclear gene qPCR reaction could accurately and effectively detect
animal-derived samples mixed with different source components, and it was not easy to detect chicken essence
ingredients and other source contamination components from the production line. Conclusion The research results
of this paper show that the qPCR amplification system established based on single-copy nuclear gene targets has
strong specificity and high sensitivity for the detection of common animal-derived components in food. Compared
with the amplification results of mitochondria genes, the nuclear genes’ detection method is less affected by the
substitution of ingredients and the cross-contamination on the production line, and can quickly and accurately detect
animal-derived component in food, which make it conducive to market supervision and risk assessment.
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Table 1 Nuclear gene primer probe sequences of animal-derived components in common foods

E4i A (5'—3") HO LA
4:-F GCACCCAGCACAATGAAGAT
4R CGCGATGATCTGGAGAGAGA ACTB?®!
4P FAM-CCCAGCCGTAGCCGGACGGT-BHQ!
% F AGTGGCTGACACACGGGACA
F-R GTGGTCCATGTGGGTCCATGTTTAGC RPA11?”
By FAM-TGTCGCCTAAGCCAGCCTTGTGCGTGTG-BHQ1
¥-F CTCGGAGTGTGTATCCCGTAG
#-R AGCCGTGTTCCTTGCACTCTCTGCAT ACTBBY
P FAM-TAGGTCTGACGTGACTCCCCGACCTG-BHQI
3 -F GCAACAGGAACTGGCTGAGTG
T _R AATTACTGTTCCTCTTGTGTCAGAAA RPA11?!
5 -p FAM-AGTCAGCAGCTCCAACGCATGCTG-BHQI
X3-F CAGAACCACACTCAACCTGTCTGA
-R TCGGGGAAATGTCTTACTGCAAG RPA11?!
Xt5-P FAM-CTCCTAGCAGCCTGTGCCAAGGCCA-BHQ1
oF CTGTCCTGATGGAAGAGAACTTGG
R GGTGGTGCTGCAAATTCCACTTTA LOC1068356441"
op FAM-CTGCAGATGGTTCTGCTTTAGTGAAGCTGG-TAMRA
o F TGAGCCGAGCTGCGCTGA
H-R TCCCGACGGCTCAGCGAGA OBSCNE!
o,_p FAM-GGAGAGCGGGAAGCCGGGCT-TAMRA
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Fig.l Specificity experiment of nuclear gene target primer probe
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Fig.2 Detection sensitivity of nuclear gene geophysical prospecting for different DNA concentrations
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Table 2 Limits of detection of nuclear gene primers and probes for samples adulterated with different mixing ratios
‘ C182H) GILE R CI0HB)
B %
N C N C N C
10.00 27 20 31 19 27 19
5.00 28 20 31 18 28 20
1.00 29 22 33 20 31 22
0.50 30 24 35 21 31 22
0.10 32 26 37 24 35 26
0.01 35 30 39 27 - 30
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Table 3 qPCR results of simulated animal-derived samples

WRHERLS (Y
Bl
oy % % t i 1 & y:

C N C N C N C N C N C N C N
M1 17 26 / / / / / / 17 26 / / / /
M2 20 28 / / / / / / 16 27 / / / /
M3 17 26 / / 18 27 / / / / / / / /
M4 17 25 / / / / 20 27 / / / / / /
M5 20 28 / / 19 28 / / 17 28 / / / /
M6 / / 27 33 / / / / 19 30 / / / /
M7 / / / / 19 27 / / 19 30 / / / /
M8 / / / / / / / / / / 26 31 23 30
M9 17 24 / / / / 37 / / / / / / /
M10 23 32 / / 18 26 37 / / / / / / /

T /3R BTG o

TR
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Table 4 qPCR test results of animal-derived foods available on the market
TR R A TR M EL(CY)
%L 4 ES 1 i i o, B
il C N C N C N C N C N C N C N
S1 16 26 / / / / / /
H S2 17 33 / / / / / /
il S3 15 24 / / 39 36 39 31 - / / / /
il S4 16 24 / / 35 34 - 35 - / / / /
S5 21 31 / / 35 37 36 - / / / /
S6 / / / / 17 28 36 38 36 - - - 16 28
#®
% S7 18 26 / / 33 33 37 37 - / / / /
= S8 / / 23 29 31 32 37 12 23 / / / /
I Y / / 38 - 15 25 / / /
S10 / / / / 33 34 - 21 30 / / / /
S11 / / / / 25 29 33 - 38 - / / / /
anE S12 / / / / 39 - 18 22 / / / /
i S13 / / / / 30 38 22 24 33 - / / / /
S14 / / / / 39 - 18 24 / / / /
S15 36 - 20 23 / / / / / / / / / /
S16 37 - 21 28 / / / / / / / / / /
féj S17 28 32 37 - / / / / / / / / / /
o S18 32 - 21 27 / / / / / / / / / /
S19 30 - 22 27 / / / / / / / / / /
S20 23 27 28 33 / / / / / / / / / /

3 WiRE5ER
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