PR ity o 2 R B 530 R 0 PCR E S A6 T 7 16 Y A 7

RSN —533—

RBHARE 5k
PRI s+ 2 R It R0 POR e S ASI 5 i2k B 5

AR A, ek, R E
(THAL R EYRERAHAR BEXTHUFTELALRE (AR L ARERNEEEZREEHR),
e AN 450003)

 E BN ATHAHNSTFARERSEATEHL S, KA LRAHKF PCROIPCR) H A 2T 4 1 49 & 54
Cyth AR itATE EAMN, RELAFENHET T AR SR FFRBRERS PCRGE TN %, Fik ARAFER
AR AR A KA R G IR, R I RA AR S R R 2 A 5 4 AR
H,EZTREXRFTPCRAZ, R A—CTECRALSFAMETS DNA &% DNA 425 DNA #H N2 9
ZAWEWHEMEAER FADNASEAPEMATL R DNABENH(OEASF AR T RGRILIAKX M .=
0.020 9C+0. 676, f A E 4y dPCR F ik xIMEM W HEERETHN SR ETF N EETRMNMAE ZFRREFLAL
— 5, BN Ry A TR B AT ARG 10 4 AR A AR S AR R AT At A /a8 R 5l g e N
FZ (%) HmBp A AN R LA EFEEFREGEETHRERS>HB, N BIFSHERRFSARENL,
G EAFETEANFRERSG LN, EBEAD R PUE R L E T EGRE, kB E TR/
HHAHE KRR,

KPR RIS AT PCR; WA & BN K; 234k

HE 5 ES:RI55 XHEFRIRAS A X E 45 :1004-8456(2024)05-0533-08

DOI:10. 13590/j. cjfh. 2024. 05. 004

Quantitative detection methods of bovine-derived ingredients in meat product by chip digital PCR
DENG Yingchun, GUO Xuguang, SU Lixia, TAO Jian
(He’nan Food and Salt Industry Inspection Technology Research InstituteKey Laboratory of Food Safety
Quick Testing and Smart Supervision Technology for State Market Regulation, He’ nan
Zhengzhou 450003, China)

Abstract: Objective In order to accurately quantify the proportion of bovine-derived ingredients in meat products, the
Mitochondrial Cyth gene of bovine for quantitatively detection of bovine ingredients by the digital PCR (Dpcr) technology
was developed in this paper. Methods This duplex dignal PCR was developed and optimized by designing bovine-derived
specific, duck-derived specific, porcine-derived specific and animal-derived universal primers and probes according to
standards. Results  Good linear relationships between the raw beef meat weight and DNA content and between the DNA
content and DNA copy number. By using the dPCR method, we found good linear relationships between the raw meat
weight and DNA content and between the bovine -derived DNA content and DNA copy number. Using the DNA content as
an intermediate value, we established the following formulae for calculating the weight of the original raw beef meat from

the specific DNA copy number: M, =0.020 9C+0. 676. The mixed samples of known bovine quality were tested, and the

beef
results showed that the method can accurately quantify bovine-derive dingredients, which has litter interference by foreign
species. Using this method to test 10 samples of the bovine-derived products on the market, by using the ratio of universal
and specific amplified copy number, it could determine whether other animal-derived components were present in the beef
meat product. it was found that the content of some samples was not up to standard. Conclusion This method can realize
the quantitative detection of bovine origin components, which can be used as a basis to distinguish intentional addition

from unintentional pollution and provide a strong technical guarantee for law enforcement and supervision departments.
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Table 1  Sequences of primers and probes

EltiEs I E S (5'—3") P4 R B/ /bp
FP: CTCCTCGGAGACCCAGATAAC
F RP: AGAAGTATCACTCGGGTTTG 79

Probe: VIC - CCAGCCAATCCACTCAACACACCC -NFQ

FP: CGACAAAGCAACCCTCACAC
i RP: TGCGAGGGCGGTAATGAT 71
Probe: TAMRA - CTTCGCCTTCCACTTTATCCTGCCATTC-NFQ

FP: GGCCACACAAATCCTCACAG
s RP: TGTGTTGGCTACTGAGGAGAAA 85
Probe: FAM - CCTACTGGCTATGCACTACACCGCAGAC-NFQ

FP: CCTGAGAAACGGATACCA

18S rRNA

RP: CGTGTCAGGATTGGGTAAT 65

Probe: FAM - TGCGCGCCTGCTGCCTTCCT-NFQ
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2.3 AR T 5 DR B 0 S i
2.3.1 WHEESDNAFEINLR

45 B R 2R R BT LA 5~50 mg B 2R ALY
Jo e 5 TN A ) DNA 5 5 2 (6] A W] A 2k 6
F:y=5.0213x-2. 160, Hrp x fARF AR FTE/mg;
y FRE IS DNA it/ (ng/pl) 25 R WA 4,
2.3.2 DNA&&ESH I CR

45 5L B R R B EEAE 0. 006 9~0. 051 2 ng/plL
70 BN 55 0 DB At A R PR AR DG S B =953 8. 8x—
11.792, Horpr o AR T INBEAR DNA S5 /107 ng;y
CF A4S DNA $2 U1 %%/ (conc. cp/ML) LM AER
BT 5 mg B, DNA &5 DNA # DU (6] G
W I AR 2 56 3R L WOKE 1% 7 1 1 B BR A E h 5 mg,
gER L S,
2.3.3 WHFTE S B A A X E

R4 25 PR i 5 AT R DNA 75 2 [ 4 £k
K FR I y=5.021 3x-2. 160, L & DNA &5 fr il &2



PR ] it v A G 438 R B0 PCR JE et K i PSR —537—
VIC: Target 2 1:10 VIC: Target 2 1:1000
N 30k
o 25k 25k
g g
8 20k 3 20k
[ 0
8 5
2 15k g 15k
9) - g .
S 10k
> 10k a £
sk 1 5k S s
0
0 Sk 10k 15k 20k 0 5k 10k 15k 20k
Micro chamber Micro chamber
VIC: Target 2 1310000 VIC: Target 2 13100 000
16k - ol
14k
14k o N
3 l\“ LI “7: Tags cenrtewd
§ s % 12k ",. ?‘Wl‘(\‘&'-.#‘.&f-\;"‘;K"'\ \';,:}
2 10k gioc  EEETRONETNT RN
§ 8k mg 8k .-, Y as. S8 Y .
= 6k g 6k .
S 4k > 4k
2k 2k &
DRSNS 5
0 0
0 5k 10k 15k 20k 0 Sk 10k 15k 20k
Micro chamber Micro chamber
&2 ANTF] DNA i B B2 R XSUE 505 PCR 5 DL = &
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Table 2 Results of quantification of samples with known concentration

REMWIEFEEY A 4R i /mg 2R T /mg AR I DU/ (cone.ep/ ) 2 [RE A DN (B /mg 72 kR U0 AH R A 22 / %

i 45 5 66.95 5.30 6.0
i 40 10 105.87 9.35 -6.5
b1 35 15 167.84 15.80 5.3
% 30 20 203.54 19.51 -2.5
i 25 25 251.32 25.87 2.1
i 20 30 311.17 30.70 23
W 15 35 361.23 35.91 2.6
i 10 40 392.98 39.21 -2.0
i 5 45 455.26 45.69 1.5
X 25 25 260.75 25.46 1.8
e 25 25 260.23 25.40 1.6
1 25 25 253.38 24.69 -1.2
= 25 25 263.49 25.74 3.0
o 25 25 251.76 24.52 -1.9
FE 1O 5 30 20 179.29 16.99 -15.1
FE208 15) 40 10 74.81 6.12 -38.8
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Table 3 Results of quantification of samples from local supermarket
SRl A B K A
FE EELH AR A BB U U (conccp/ul) “185 rRNA#% I &«biufFI*]u K67 P 45 DAL R R
B/ (conc.ep/pl)  ditk/% X B e/ %
1 R K oy & 130.26 455.58 23.77 28.6 LRSI AN
2 LS R K A H 140.20 461.76 25.84 30.4 2 ) B T
3 FRI3 K R RE 416.24 438.66 83.26 94.9 A 1R S B A
4 fB4%1 Kt kil KK 488.72 498.71 98.33 98.0 4= 1A
5 A2 Kb K AK 280.40 492.42 55.00 56.9 &
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