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Chip Preparation and Application Research with Real-time PCR for Rapid
Identification of Mutton Adulteration

LI Tingting, ZHANG Guilan, WANG Zhiying, CHEN Ailiang "
Institute of Quality Standard and Testing Technology for Agro-products, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract: In order to establish a rapid chip-based method to identify adulterated mutton, the primers for different animal-sourced
components and the reagents required for amplification were freeze-dried and immobilized on blank chip reaction cells
beforehand, which could be used in fluorescent quantitative PCR for rapid detection of mutton adulteration. And the performance
of prepared chip was evaluated by detection test for simulated adulterated samples, which were made by adding pork, chicken,
duck and rat meat into mutton. Compared with ABI7500 fluorescent qPCR, the detection method using rapid chip-based
fluorescent qPCR could accurately detect five animal-sourced components, and it had high accuracy and availability. In addition,
the time required for PCR amplification of this method was shorter, and it could be easily performed, meeting the requirement for
quick detection of mutton adulteration. The preparation of the chip and the establishment of the rapid detection method would
effectively simplify the detection process of mutton adulteration and shorten the detection time. Additionally, this method cost
lower, and the instruments were easy to carry, which made field testing possible. The research result could provide a strong

guarantee for meat safety supervision in China.

Key words: meat product; adulteration; identification; fluorogenic quantitative PCR ( real-time PCR) ; chip
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EAlf

ARk S A A RHE PO E it PCR BORAY A
EWSERNEL 1 &Sl KA Rl Kt R VST
ZHINYEEE = PCR A7k, Hod—Fel i
ARG HO0E & PCR FLARMES & 09 =8 A= P4
AR ALGE RO BB R & iE AL R 5
( micro-electro-mechanical system, MEMS) $ AR | i
VRIS T8 55 2 (8] 45 1 S WO #3245 4
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1 #MR5FE

1.1 #R5iF

FSEA FG A X R E 3 G AR B
5y, BUA b E O R B iR IS A

T H IR ( dimethyl sulfoxide , DMSO) 4 Ifil
18 85 H ( bovine serum albumin, BSA) i HopH 55
P10 B AU HERT S AR D BR A BR A ]

1.2 SEIR{UER

7500 L %E it PCR X (€[ ABI 2 F] ) 5
AriaDNA- 1018 # A feS 7 52 i 9% & PCR Y
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AT (€ [E Thermo Scientific /A F] ) 3 ¥
PR IRAL (AR IR 2 e S B AX AR AT PR 7)) 55424
BLHL(FEE Eppendorf 23] ) 3 MS 3 i e (12
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(At A v A YRR BR S R 5 TIANamp
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P T IRPFRICEP JE S S | BLA
% 20 mg, FH T 5 I | 4 5 Pk S 56 r AR Al
PR BEANE B At (R 1) 405 FREBCAN [F LA
HAHATIR G M I BEERIB AL T (R R R
20 mg) , BNBELHBIH 0~80% .
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Table 1 Simulated samples used in this study.
KA B A (%) I
* i P L 55 (%)

1 100 - - - - 0
2 50 50 - - - 50
3 33.3 333 333 - - 67
4 25 25 25 25 - 75
5 20 20 20 20 20 80
TE =" FOR R A F I,

1.4 DNA B EUR 44l

i 1R TIANamp Genomic DNA Kit 1t FH 5 2 B
il &GP RE S Y L R 4 DNA, SR I 4 ot
JCEETEXT PRI DNA #EA 7V FE S afi BE A, H:
W 10 ~ 20 ng/ WL, Ho 2l B 4 5 ( Asgo” Asgo A
1.8~1.9, Ay /Ay >2.0) , R AT F FJ5 42 PCR
5

1.5 S|¥4FRMHEIN

5T BT 51 0 b s A TAEIH AR A R
AR, BRI 2, O T 51 R sk
TE ABI7500 {45 20 S AE I8 FE IR XS I8 1S 5
55 BRUE B A 1 R SR S R S Rl PR Y Ik R 4l
DNA #4793, B AR (20 pl) :2xPCR Mix
10 pL, 10 mol/L 1E [ 51414 0.4 pL, Btk 2
L, Fl 4% FH TG B 2 8 7oK AR 55 5 B FR I . 95°C 5
min;95°C 3 s, 60°C 32 s, 3 40 I~ F#F; 72°C 2
min, WINEMEINL, @1 C H (B
DA 5 BRI E 1) BE I T 28 1 A 34
BO) Sk FNWr 51 9 (045 S0, C <35 AP 1, C,
=35 JICR .
1.6 AKX PCR
1.6.1 SR e & AU B 5
T4 5x6 FEF, B0 s AL 3 VR T [ 1 — Xt 5
Yy ( 3% 3) K BT il oml o I AR & (20 pL) -
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Table 2 Primers used in this study.

AR 5194 5 FIYFHI(5'—3") it 27 3CHik
F1 5'-ACACAACTTCTACCACAACCC-3’
9 "
ARER b R1 5'-AAACAATGAGGGTAACGAGGG-3' FUER [22]
F2 5'-CCATCCAACATCTCAGCATGAAA-3’
é N
HEER b R2 5'-GCCCCTCAGAATGATATTTGTCCTCA-3’ HIREH [23]
o F3 5'-TTATTCCTRTGCTCYGGCCT-3’ .
NADH 286 R3 5'-CGTAYGATTGGGAGRATGGCTG-3' HEEH [24]
165 tRNA F4 5'"-TTGTTTTGTGATTAGGTGGGTG-3' L 1251
R4 5'-CGACCAAATTTATAACGTG-3'
F5 5'-GACCAATGATATGAAAAACCATCGTTGT-3'
é £5 N
AMER b R5 5'-GGAATAATAGTAATATAAATACACCTAGGAGGTC-3’ RURIEN [26]
®3 BHH5IMHAE(5%6)
Table 3 The positions of primers in the chip (5x6).

151 5 2 5] %351 5 4 51 %551 5 6 5]
FIRIES D) FIRIES 1) FINET W) FIRVET W) FINET ) FIRIES )
WS RRERI® RS MRS RN RS
XGPS W XIS KEIENES P KGIRNES |9 RIS XEUEES 1B
S PES | ) MG LS | ) S PS4 S PES [ ) ek MG PES | )
RIS 19 RIRTES 19 R TES [ RIRTES 19 LR TES |9 RIRTES 9

2xPCR Mix 10 pL, 10 mol/LiE  JZ [ 51 ¥ % 0.4
pL, TR TC A 2 B F KA 57, IR 5 L
0.5 g/mL DMSO .1.65~1.95 mg {475 BSA .0.6~
1.2 mg WKHIF VB b 5 20 pl AR RFEFTIR
B0 BEEEC 2 pL ISR MmN 5 bR
HTHIEATER T (-40°C, %% 2 h) , B T 4C
#

1.6.2 AKX PCRRE ¥ 2 pL BB
1.2.3.4.5 BYZEFZH DNA 43 5056 0 306 F 0 4
1.2.3.4 55NN, 55 6 51 B XT i, B
ANEATATR, SR J5 FH 640 WL 49K i 1A 7
i, DA 28 &, IO 2 e BB R A R 5
PRAEAD TR W, ROW T :95°C 5 min;95°C
35,60°C 32 5,3t 40 MEFF;72°C 2 min, HIE
it 22

1.7 ABI7500 K} E= PCR

£ ABI7500 43 F 43 50 FH=E U8 56 U5 G I
X SR B e SR S [ X 5 AP R
FESL 0 38 41 DNA JE 4797 34, /= B R & (20

pL) :2xPCR Mix 10 pL,10 mol/L iF Sz [6 51814
0.4 WL, Bz 2 WL, BIAAAFUHKAN SR K2

Fefy 5 A2 PCR M,
2 HBRE5HM

2.1 S|¥HREXE

5| 1) R S sl P D 3 A R ARG T AR
) SR | ASBIF G I P 2 1 A 2 0 R RS I XS
U85 BIRME LT 1R S5 10T 5 i i 2 R 41
DNA JEA74 48 S50 1 iR,

LSRRG 0 (1A R TR S
PEATY MG B T U8 DNA LY 1 H BT Y
A AR I o B A LA RS AR 35 JC 1S .
TR R 1 — 2 L4, BB SRR 5 1 0 Y
RS PERLr . FEUE SR SRS BRI S
L5 —35, R 5 X5 W Sk, ol T s 2k
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Fig.1 The specificity of primers.
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R4 BUNFABEEREYE C E(Lumex)

Table 4 The C, values of simulated adulterated mutton

samples ( Lumex) .

i

X Hig

1 25.940
2 26.360
3 28.520
4 29.240
5 29.960
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K, B IE AriaDNA-10 {5 208 H SE 2%
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x5, PG ILE 3,
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AU ABI75004% 2% 57~ 1 il 2674, Al A, MG,
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Fig.2 The fluorescent amplification curves of the different samples by Lumex.
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Table 5 The C, values of simulated adulterated mutton

samples ( ABI7500) .

e
L
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¥ X g B

1

2
3
4
5
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Fig.3 The fluorescent amplification curves of the different samples by ABI7500.
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