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Survey of duck, chicken and pork component in lamb or beef slices sold in Beijing
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Abstract; Objective To develop a real-time PCR method for detection of duck, chicken and pork in raw meat products
and to investigate the component in lamb and beef slices sold in Beijing. Methods Specific primers and probes were
synthesized and real-time PCR method was developed. The specificity and sensitivity was tested by artificially spiked duck,
chicken and pork into other meat. 86 samples of lamb or beef slices were collected from Beijing markets and the detection
of duck, chicken and pork was carried out. Results The real-time PCR in this study showed good specificity for duck,
chicken and pork. No cross-reaction was observed with other meat within Ct 30. The detection limit was 0. 1% of duck,
chicken or pork DNA in meat mixtures. 30 of total 86 lamb or beef slices samples were positive for duck, chicken or pork
in this study. The adulteration rate of lamb slices was higher than that of beef slices, and samples collected from farmer’ s
markets was significantly higher than supermarkets and restaurants samples. Conclusion The method developed in this

study was specific for the detection of duck, chicken or pork mixed in raw lamb or beef products. The results of the study

showed that some lamb or beef slices were mixed with duck, chicken or pork in Beijing.
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Table 1 ~ Sample information
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1Q5 #E6E # PCR AL (3£ Bio-Rad) /N i 4 15
DAL S AN T (32 [ Thermo Fisher) .

LY/ 40 L/ 2 23 56 X 41 DNA 42 BGR #) & [ K
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Table 2 Primers and probes

WFh EIR/EZ:S B H 5 i Bt /bp
LETIY 5'-CCCGGCCACACAAATCCTCACAG-3'

i REIE 5" -TGTGTTGGCTACTGAGGAGAAA-3' 85
BWEF 5'FAM-CCTACTGGCTATGCACTACACCGCAGAC-TAMRA3’
st/ 1LY 5'- CGCCGACAAAGCAACCCTCACAC-3’

14 TWETI 5-GGTTGCGAGGGCGGTAATGAT-3’ 73
e 5'FAM-CTTCGCCTTCCACTTTATCCTGCCATTC-TAMRA 3’
ARZIE 5'-CGACAACCCAACCCTTACC-3’

Xt THEEIY 5'-CCAAGGAAGGTGAGGTGGATGATA-3" 90
e 5'FAM-ACACTTCCTCCTCCCCTTTGCAATCGC-TAMRA3’
519 5'-CGCCTCCTCGGAGACCCAGATAAC -3’

4 RZIE 5'- CGAAGAAGTATCACTCGGGTTTG -3’ 81
e 5" FAM- CCAGCCAATCCACTCAACACACCC-TAMRA 3’
S FP:5'- CAGCCCTCGCCATAGTTCAC -3

* TESI RP:5'- CGAAGGGTGGAAGGGAATTTTATCTG -3’ 99
EF Pro;5'FAM- CTTCCTCCACGAAACAGGATCCAACA-TAMRA 3’
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Figure 1  Specificity of the duck ingredients
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Figure 2 Specificity of the chicken ingredients

1100f -
1000+ -
900+
800+
7001
600
500+
X 400+
300}
200+
100457.72

G%*’;"ﬁ T hi»/ - ) —
-100 | | | i i i -
0 5 10 15 20 25 30 35 40

Cycle

P3G A R A 0 4 R S

Figure 3  Specificity of the pig ingredients
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Figure 4  Sensitivity of single duck ingredients
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Figure 5  Sensitivity of single chicken ingredients
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Figure 6  Sensitivity of single pig ingredients
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Table 3 Ct value of single duck,chicken and pig ingredients test
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Figure 8 Sensitivity of chicken ingredients

in meat mixtures
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Figure 9  Sensitivity of pig ingredients in meat mixtures
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Table 4  Ct value of duck, chicken and pig ingredients

in meat mixtures

2

10? 10! 10° 107" 107 107 107* 10°°

% 16.82 19.97 23.19 26.43 29.41 32.70 35.86 38.02
o 16.14 19.19 22.14 25.19 28.14 31.25 34.09 36.26
¥ 16.52 20.06 23.10 26.21 29.36 32.33 35.46 38.03

DNA & i /ng

L%y . o o
10 10 10

1 21.26 24.27 26. 66

bl 20. 81 23.41 27.28

% 20. 49 23.30 27.04

it >0.1% (0.1 ng) B, FoAlh 3 21 21 DNA X5 35 |
% DNA K (4 Co B 52w A K, PRI A A6 TR
PR ZRAE i B, O At PR 28 2 20 DNA X0 X% %% DNA
{1 A D AS 3 B T o

1 4001
1200}
1.000|
i 800
E’g 600
& 400
20

5 10 15 20 25
Cycle

30 35 40

7 IR PR T RS R A A Y R
Figure 7  Sensitivity of duck ingredients in meat mixtures
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3.3% ;6 (A FESR RS B AR IE—F A2,

3 itig

FE ST PCR 7 L A 58 v, 6 1 BH P A
T CoHIEA 7625 — b, 0T 58 N 5l 5 R
P A () B A R AR RIS 5 H At A 2 1Y 58 U
37 S5 FUE AR E . Kesmen 257 g5 TIRA A
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Table 5 Test results of beef slices samples Table 6 Test results of lamb slices samples
o 9 +
T A B - %&{DI'J%)?E i TR B g %mtﬂlﬂéuxg o
1 + - - - 38 + - - -
2 + - - - 39 + - - -
3 + - - - 40 + - - -
- 4 + - - - 41 + - - -
L 5 + - - - 42 + + - +
6 + - - - A 43 + - - -
7 + - - - 44 + - - -
8 + - - - 45 - + - -
9 + - - - 46 + - - -
10 + - - - 47 + - - -
11 + + - - 48 - + - -
RN Y 12 - + - + 49 - + - -
13 - + - - 50 + - - -
14 - + - - 51 - + - -
15 - + - - 52 + - - -
16 + + - + 53 - + - -
17 + - - + 54 - + - -
18 + - - - KA 55 - + - +
19 + - - - 56 - + - +
20 + - - - 57 - + - -
21 + - - - 58 - + B B
22 + - - - 59 + + - -
23 + - - - 60 - + - -
24 - - - - 61 - - - -
25 + - - - 62 - + B B
. 26 + - - - 63 + - - +
27 + - - - 64 + - - +
28 + - - + 65 + - - -
29 + - - - 66 + - - -
30 - + - - 67 + - - -
31 + - - - 68 + - - -
32 + - - - 69 + + - +
33 + - - - 70 + - - +
34 + - - - 71 + - - -
35 - + - - 72 + - + -
36 + - - - 73 + - B B
37 + - - - 74 + - - -
- I
Te + & BRI B, — S A Hh A 0k 2 75 + - - -
X% (3782 £0.41) ) 7657 I R B L T A 1 s » o T
S5 WA 1R R 5 DNA fE Cr 33.01 45 58 LB, 78 " - - -
F T AE B ABAG I r 3 Fob 52 SR 2 {6 0 A 2 i LK 79 ¥ - - -
T B L BR S HT B 2o A G 2 5 A P 1 52 o D -
SURSE IR, PRLH o AN [ ) 5 | A A 28 T LAl 82 + - - -
AFE Ce fE o AT 52 0 P A ity b 8 X8 PR 83 * - - -
SRR Ik, 5 P A 2K 5 SR, 45 . T
7 T 5 | PR R 2R 0 B A S B 1 4 (4 08 £ C 86 P _

36 ZeAT Y HE L LL Ce 30 PR FHE RS IR A A
bR R A Y BRETIA ] 0. 1% , RIS 8 ARy 26
DNA 551K 0. 1% i BR AT A I i o ol 78 75 3% 19 F
T B A B [R] 0 b 1) B 4 20 41 DNA 5 i 77
1522 53, BV ) — Py Ff AN [R) A A 1) DNA 55 i o 77 7
Ze 5, A BT T XHR A P P S TS A o3 f) AG

Vo kA RIS, — Sk A S
RAUZLL DNA it 2 DUEL i U3 B 4G R g0
A REA IR AL SRR A T B AR rh O AT B O TR
AW

JSE BT 7 0 LBt A S SO T 10 A B
T3 LA B 17 G2 A BEAT B SR B £ 271, 86 {73 B
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RT R EERILE PR I 485 SRAREAE S — B 5 R HE R, R B B R G
Table 7 Test results summary @éﬁ%*ﬁ 3‘%%{3 PP I A A E
- [SRIE-ES
FEERAFR ORBE M e B

5/ 1K /% 3
WO ey PR/ LS

H 8 0 0 [ 1] EURL. Detection of horse DNA using real-time PCR[ EB/OL].
- K AT 7 5 71.4 [2013-02-18]. http://eurl. craw. eu/img/ page/sops/Protocol %
A 22 5 22.7 20for% 20detection% 200f% 20horse% 20DNA% 20using%
it 37 10 27.0 20real-time% 20PCR. pdf.
Al 10 2 20.0 [ 2] Amending Regulation. ( EC) No 152/2009 as regards the
EW i;i;fﬁt}] ;51 lz 2(5) 2 methods of analysis for the determination of constituents of animal
T 29 20 108 origin for the official control of feed [ J]. Official Journal of the
B 18 2 1.1 European Union,2013:33-43.
N P 2 7 77 3 (3] oo R A 5 K 0 K 28 o ) 56 B
SR 46 i 2.9 (L 5 25, GB/T 21107—2007 2140 4 (1 2 5 3905
it 86 30 34.9 PR 2 PRI 75k PCR 7k [ ST, db mt: o [ 45 o th iR
jm] B 4 G ] > T s > *t,2007.
" N ﬁ@ﬁfm\ M) RBRAR B 34 9% o O R o G R B
FR AR BARCE DL R E, Ik F) 40.8% R A R LTI B 2. GB/T 211032007 24 T HE 44 e 5L 20 40
H27.0% . BARFIE LA, & 76.7% , H VR W53 S RGN U7 i 96 IS0 PCR D7 ik (S ], db st h
UM Y 36. 7% FIXG A 3.3% . A< 5T R 4E 1 B Bl HERTEE 2007
B EREE, R 77.3% , IR EEIE 23.9% ,## (5] e AL [ 50 bt B A 36 40 58 B )R . SN/T 2727—
R1L 1% . 76 Ertfvh % B 42 50T 4 10 B 1 2 2010 fa A r & R Ik 20 A I 7 7 S U PCR Jr ik [S].

JE5T: H AR o AR, 2007

AT Iy CR IO A 27 i i i o AR O [ 61 B, ZEaRM, Bk B 3™ b Bk v A 50 =5 5 Al o3
Wi A% Y 2/3 Zeda , AT ULAE 2 B IR 5 0% SE SO PCR R 7 i (0 H S (1], % M0 9 558, 2012, 4
BIAOE o e AME R 43 A7 o A2 i e 30, — SE A (7):18-22.

S BT AT R S W RN ) 1 Ce MRS, ATk L7 TR B . XU SRS PCR i A £ A
B 15 ~ 20, 4024 T4 10% L -5 — S B 5 0] 4 57 B X PR AL AT [T]. A BORIE R ,2012(1) :135-138.

[8] FE&E,F&K HEF, % MAELFLANTTEDY
Nz Z% = . ) == ) z_\b.
30, M TR 0. 1% LT o oA i O LR T fE SILI]. RITFAE 2012,26(6) 12023,

N v =1 N
®Efﬁ%§}\j\j%§/\/ﬁ\:ﬂb‘ mé‘é H ﬁq: \E'é [ﬁ 'LH % 5 @ H [ 9] Kesmen Z,Yetiman A E,Sahin F, et al. Detection of chicken and

$ﬁjﬁﬁ%ﬁﬁﬂ I@Z m % J‘j_‘,i% EF' YI{I gé ﬁﬁ{ﬁﬁ/\ o EE R turkey meat in meat mixtures by using real-time PCR assays[J].
SR PCR FERSEXR S, BN T &N & J Agric Food Chem,2012,77(2) :C167-C173.

jEﬁd‘(fR 30 mg) , %ﬁzf‘t%‘ﬁﬁﬁl éfz_@zﬁniﬁ [10] Kesmen Z, Gulluce A, Sahin F, et al. Identification of meat
T . N . species by TagMan-based real-time PCR assay [ J]. Meat Sci,
ey e P 2 T R Bl A A Y
PR K A K 5 e
7 AEXT 2R FE AT 48 RO A i, S 980 PCR T ik

* 1:%]- 4—\ é‘tb ] .
B K BATHEZ AT T uefe = vh 4 PR 1 (0] A8 19 55 ek
A4 R ®(2014)377 &
W s AT,

TR THFHFRZ B A RREARATRREAFEGH =) (BEZIR(2013)36 5 )k &, 2HE, AL
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HB(RHB P FEHRE)(CB2762 —2012) B i5 MR EAFER T RN, 2HARF R, REREH
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