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Qualitative and Quantitative Determination of Sheep-Derived Ingredients in Adulterated Meat Products

QIAN Junping, GUO Liang*, HAI Xiao, GUO Yuansheng, YA Mei

Abstract: Authentication of meat products through the source identification of DNA is an important technical means for fight
against meat adulteration. In this study, we developed a 7TagMan-based real-time fluorescence polymerase chain reaction
(RT-PCR) assay for qualitative and quantitative determination of sheep-derived ingredients in adulterated meat and meat
products. Sheep-specific primers and probes were designed according to the Chinese National Standard (GB/T 25165-2010).
The specificity of the PCR assay was evaluated by using it to detect DNA from 12 different animal species. Diluted sheep
DNA solutions were utilized as templates to test the sensitivity of this method. Finally, its applicability and potential for
quantitative determination were tested in processed meat products. The results showed high specificity for sheep rather than
other animals, the ability to detect 0.1% sheep meat when mixed with pork, high sensitivity (10 pg of ovine DNA), and wide
applicability to qualitatively and quantitatively identify sheep-derived ingredients in adulterated processed meat products.
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DOI:10.7506/rlyj1001-8123-201812008

4y TS251.5 SCHRbR SRS A SCERS: 1001-8123 (2018) 12-0042-06
Elpe W

R, S8R, g, A PR R R TR R o 1 R E AU [D]. PSR, 2018, 32(12): 42-47. DOIL:10.7506/
rlyj1001-8123-201812008.  http://www.rlyj.pub

QIAN Junping, GUO Liang, HAI Xiao, et al. Qualitative and quantitative determination of sheep-derived ingredients in
adulterated meat products[J]. Meat Research, 2018, 32(12): 42-47. DOI:10.7506/rlyj1001-8123-201812008.  http://www.rlyj.pub

026000, China)

VA 1l i A N I A 1) S LA R 23, A i R
BEEAR. B BoKEY. gERAT MR (B
EWMEITR) FERYR, XEE RN AR E
RN ARFOGROUL 20  F JE i, O 4% A2 i i sl A
P9 A 5 S L B R R PR R T S

WekE H . 2018-08-13

B RIE TR 24, B B REERRE R
R T HE BN, AR, fRREE H i K &
ANV BB, PRI RSO AE B AR AR I I AR IR
AU P BB R T AR — SR i A R P
R AR A S B R s i AL, R R, RS

HEEH: NEEERX&EFREEPCHE (NJZY18370; NIZY18369)

HoEFEEN BET (1964—) , 5, BIEEE, AR, BRI RORE S EA S E TR . E-mail: 1150188774@qq.com

HEEEE T R (1986—) , T, BEORRR, WA, W07 AR A TRREAR I R GRS A S A A )
GRS AL BN E . BE-mail: herdman86@163.com



<o

FEAXTRREFHRBPRK
CHINA MEAT RESEARCH CENTER

BEST

MEAT RESEARCH

2018, Vol. 32, No. 12 43

gLl

A B G Y MY SR . X BeiE R IR
IR VE B VRAT NS N SRR . BB aE . AP
GIMLAI R B SR O 5 5 = A T BRI . shi
Y5 B3 A B A RE 68 S0 Eodk el 8, B T RRORYTH B
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F IR AR T B i e ok s et e
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TR M IR, AR R AR AR IS, e IR AT HY
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HET, UCADNAJYREA I PCREE A AR 45k i i B Oy 45 531
M ERBA, o, SCi}9¢%PCR (real-time PCR,
RT-PCR) FARDMEAER . sfkrm . m RBUE S mili &
SRR S RO I AR A S . RT-PCREAAS FH 5% 6 ekt
(SYBR Greent{EvaGreen) *"mi#£4; (TugMan) P,
TR BN E R A 3G 7 AT SE I, SEEL H AR
DNARAR (1) 7€ A1 E EA I AH EE LS 6 Gu kel ke I
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FIARES, T A SN T A it o =E I8 15 B 23 1Y TagMan
RT-PCRAG I T5 %, FFAERRER FEAL 1] FHDNARS %
WOABR, PPN ERR IR, 57w EhniEdh 4, IR

WA E AN AE T, FRAE B F xR & B il A
I R ARE DL e 5 i 2 £ o PR A et o R P R AT T
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HESEHEAE S
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i PRIRE SR AR E LA 2R, TR SRR AN 43 2 0o A% v ik e 52
X559, —20 CLRAF.

TransStart Probe qPCR SuperMix T 1t it & X444
HAGIWAA; 5IAERE b BB EMH AR
PR FE e
12 5%

5418R Centrifuge=i# & X E - 0HL  f#[E Eppendorf
/v Nanodrop 2000c#Z iR Al (X Z[E Thermo
Fisher/A ®); 7300 PlusSZif % PCRY 41X 3£ [H ABI
2
1.3 J5ik
1.3.1  SI¥mERet

RAEGB/T 25165—2010, ZHCILHE BV EYHIAR
BIRA TG REIARE . 51 S55E PR TR

£1  5Re TS

Table1 Primer and probe sequences used in this study
5 PIRIR B izl
K5 5'-ACACAACTTCTACCACAACCC-3'
Hisl 5'-AAACAATGAGGGTAACGAGGG-3'

% 5'- (FAM) -ACACCGAAACAAAATACTCCTTGAGAAACA- (TAMRA) -3’

7E: FAM. 6-f23E75 6% (6-carboxy flouorescein) ; TAMRA. J4H 3
P+ (tetramethylrhodamine) -

132 DNA#ZH

I10~20 mg P i FE 5t s R BEAT B0F S, A1
M 8k dk = F R (cetyltrimethylammonium
bromide, CTAB) yEP#2H{HDNA, iffiidNanodrop 2000c
WL 0 BT O s F TR FE s 1 BRARR BE 22100 ng/ul
Feti, RAFT—20C.
133 RPBiR RS R

Bk & (20 uL) : TransStart Probe qPCR
SuperMix 10 uL. Z5I#AA 5190%51 uL. 41 puL. B
BDNA 1 pL, #h/KZE20 pL.

KB gAE: 94 °C. 1 min, 1 MEH; 94 C. 5,
60 ‘C. 31s, 45 MEF.,
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199.9% [FIIRAFE M o 43 HITEE8 FPIRAFE S FIDNA,  Xf
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135  REER
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100 ng/pL) , FL8 MEAEE, JFRIKRE 5124100, 10,
1. 0.1, 0.01, 0.001, 0.000 1, 0.000 01 ng/uL. LA
TR R (1) 2 AT SR DN A N R AR 33 /T RT-PCR % 7
R 48 CHE A 56 77 5% 1 AN [R] R FE v B = A T 1A DN A [
I RABE
14 Hmabi

FIFHRT-PCRY 44 (ABI 7300 Plus) Z#7 iAk%f 4
2 AT Y i 2 RO CHE 1 20 A7

2 ZR5HH

2.1 RYRIE R AR A S

= /
= 1of
w05 STILES
= 0.0 ==
K
1 1 1 1 1 1 1 I 1 )
04 8 12 16 20 24 28 32 36 40

{EZR '

B 1 12 P g P R B A D B 2%

Fig.1  Amplification curves of sheep-derived ingredients in 12 raw meats
AP 2 P B A I B 51 AN IR A X SR A R

WL R, KRS RS SR PR R A
. Y. TSP AINS Y DN A #E 4T TugMan RT-PCRY™

B . mEIAER2ATRD, EREERIFE S (5 NERFE
mh, RENFER3 ASFAT) IR Y AL, S ANER
FESRICHE 2> %y (18.5940.26) « (17.7740.06) .
(16.94+0.04) . (18.38+£0.61) 1 (16.99+0.19) ,
HoAd 11 FhEh it AL B DNAY AR I Ay 1 i 2% . DL
SR, AH AT T S IR A S A 1 G A AR
B EAEREMER R, WA T ERREASE.

£2 GOTEHRRRET HER

Table2 Specific amplification with the primers and probes

i B Dy e Aol Ao CHE

1 553.6 125.3 12530  18.59+0.26

2 523.6 124.5 12450  17.77+0.06

£ 3 839.9 126.6 126.60  16.94+0.04

4 729.6 123.1 123.10  18.3840.61

5 678.8 125.6 125.60  16.99+0.19
g 5743 118.8 1.78 0.00
Less 1697.1 108.3 1.91 0.00
KA 2034.1 105.9 1.89 0.00
b4 7103 121.5 1.77 0.00
5 22926 127.9 1.79 0.00
s 1219.0 115.6 1.94 0.00
i 1270.7 122.5 1.87 0.00
) 924.7 117.7 1.91 0.00
e 875.2 116.3 1.74 0.00
Bty 968.9 1112 1.87 0.00
A 13329 102.5 1.80 0.00

22 IREFEE PR R %2
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Fig.2  Amplification curves of sheep-derived ingredients in meat mixtures

#3 RoaBSbhERERSBEEER

Table3 Identification of sheep-derived ingredients in meat mixtures
FAEE% A 5 % Ctft

0.1 99.9 28.8840.15

1.0 99.0 25.80£0.64

10.0 90.0 18.94+0.14
30.0 70.0 16.36+0.19
70.0 30.0 14.61+0.22
90.0 10.0 15.26 £0.50
99.0 1.0 14.04+0.06
99.9 0.1 14.34£0.14

2/ R30 &n, 8 FhiR & FF M1y Bl gt A 4
ST AL, FRASENIRIKIREFELCUE N
(28.884+0.15) . VL Egi Ui, WRAFEMIFA X FE
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Fig.3  RT-PCR amplification curves with diluted ovine DNA as templates

%4 FADNARERMBRTHRT-PCRY LR

Table4 RT-PCR amplification results with diluted ovine
DNA as templates
DNAJF K 2/ CHi
(ng/uL) SPATERER ] CPATSRER2 CPATSRER3 CPMME bRl
100 16.944 16.978 16.891 16.94+0.04
10 23.432 20.100 22.165 21.90+1.37
1 25.227 25.738 25.206 25.39+0.25
0.1 28.662 29.087 27.138 28.2940.84
0.01 33.345 33.538 33.444 33.44+0.08
0.001 0.000 0.000 0.000 0.00
0.000 1 0.000 0.000 0.000 0.00
0.000 01 0.000 0.000 0.000 0.00
I3 FIRATT Sl 24 5 DN AR T &k FEF R 22

0.01 ng/ul. (E110 pg FJEDNA/uL) B}, RT-PCRH I #7Y
P, CHEN (33.44+0.08) , x ADNAJREIKFEH
WHL yRNCHE . 242E AIDNAR G BE520.001 ng/uLif,
R AR LR, CtfE80.00. PS5 UL, F4F
F 1 S P AR AT B R I R 5 1£0.01 ng/uL, EJRT-PCR
S REAT ELRSE 110 pgFJEDNA.
24 CEPRMER 0w A

XF 2 PSR JEDNA 8 AN 456 5 7 B AR 32 47 RT-PCR
IS0 o A9 B 3PS 4y B A R bR A i BT AR
y=—3.939x+48.826 (R’=0.990 8) , xYDNAJH EIKZ
XIH yNCHE . R ARAE LR, I8 3R ) o 2
J8 53 () CHE V5 S URDN ARSUAR ot 8 B2 o i I el 7 %
FR YR RS AR I 1) 51 RER A AN AT DA DAY o v 1
VRV R AT E PRI, T HR & e B A IRE
2.5 I R SR R B E BRI

HIE4AFIERS T 51, 2 ME T CRERIRE A3 A
17) IR RIS Gl 4, CHA AN (26.01£0.21)
(241511260 , HARMTASGIHTCY iz, Ct
{EL341750.00.

PR 25V o A ) 5 AT ER B, A TR
JEDNA B BE W RE S WO B, #EAT I A& (R

F) ff)TagMan RT-PCRY 15556 . E4BRI A1, M HEHR
DNA G &K EMBEZ0.1 ng/uLif, RT-PCRAT H H L 7Y
Tz, Ctiil (34.7440.21) . DL ESERBW, ¥
FiSEVE SRR EN S T TR CERT) ks R
% 0.1 ng/uL, BIRT-PCRJ S AT LAKE H10.1 ng2E AT
SKUEDNA .

A
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Fig.4  Amplification curves and sensitivity of detection of sheep-derived

ingredients in processed meat products

£S5 N FAMTAKRPERERSENHRT-PCRY- LR

Table 5 RT-PCR amplification results of sheep-derived ingredients in
11 processed meat products
L AL G KR Ctf
SEERT (EMO * 26.014+0.21
SEFERT (FHR) * 24.15+1.26
W 7 Y A T 9 0.00
B KR b 0.00
S K2 ¥ 0.00
IR 2 K R 1 # 0.00
IRLZ KR 2 b 0.00
P A A 4 0.00
EHEMERT 4 0.00
R+ e 0.00
AR ips 0.00

XF 2 AR IR DNA 8 /N 5 A B A AR 3E 4T RT-PCR
PR SREG . 15 300 A SRR RS e AR R AR
‘{ﬁﬂﬂéﬁéﬁﬁj‘jy:—4 011x+54.464 (R*=0.9953) . F|H
PRl 2k, @A RS CRERTD TR R M R4
1 CHA (22.84\ 26.41, 29.99) iIH HDNARBIHR )5 &
WIEHNT5.9, 9.8, 1.3 ng/ul, THELEE S RIE 5 ERE
(100, 10+ 1ng/pl) fRZER/DN. LR UE, 17k

AR IS P R e, AT T 0 P ) R
E"Ji{)ﬁﬁﬁiﬁj\ﬁ'ﬂﬁ@ﬁﬂﬁiﬁ{ﬂh
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B, IRAFER ALK R BT, FEHA T
AL R AFER TP S B N0 DI RN .. ER RN
Befih bR T REUERN, SRR, MO ET DU
10 pgffI=FEIEDNA. 1Tt 5 ¥5A# F TugMan RT-PCR, #H
EbH P CR 7 B HE 7 5 1 B . A ) 255 3 B v [ A 34
RT-PCRU] AR % 6 {5 5 X PCR= ) 47 SE B I 4%,
BAEERRNEE . S TWHEREER T, PR
JE s R AR 45 21 52 5 b o 28 5 fEy=—3.939x+48.826
(R=0.990 8) , i 251k o (& AR INIE /1, KRB
W RA EIEYEDNAE BN AE /1. S5, XWInTH
fild (AT R AT 2E IR S i =, 45
FW, AT DU SRIE T 0 A ) DN A REAT 58 &
LioRill8

N i I PORE SN P b T E SRS bt & ke S8 9 st il £
REE ST FIDNAE SR 26 kg g, 25K, F
P B R R R A . HETID TP R
(IDNAfELE PRSI, 2ECH BDNABR R D, 55 R
TS A LG EE NG . 7R A M 2R o @ h R B, F
PRI 2E T IDNAE & 2RI EA MR . DA 25 i,
SR R34S I £ SR AR R e R i 2 R TR R SR
AT B K ZE ST o AT A AT 54 22 4 i 420 4k
DAL 7 310 U6 8 T B2 T 2 5 B RS 1 51 P AR %
AT DL I T peff 2 JRDNA, I HA R 7 5 B4 AR v
2k (R=0.976) B9, Zesz 00 % A0 2 D51 B R
FARKRBUZIE10 pg/ul, AR SO & 1R T2
PR RS R ) 5| AN TT DAAS: HE 85 pg I £ JHDNA,
B AR ASHIF 7T 5 VAR W0 2 R B4 B R U R R R F
1 pg, (HAXS TENPEIERIN O 2, SO TR
U513 BA YR PEDNA ) BRI g
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