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Application of film chip for detection of animal-derived components in meat
products
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ABSTRACT: Objective To investigate the application of film chip technology for detection of animal-derived
components in meat and its products, and to verify the accuracy and feasibility of the technology. Methods
Animal-derived components in meat products were detected by using film chip, the sensitivity and limit of detection
(LOD) for components of Sus scrofa domestica, Bos mutus, Equus asinus and Ovis aries were tested in samples, and
the detection results of actual samples by film chip were compared with those by the national standards. Results
The technique had good specificity for detection of animal-derived components. The sensitivities of the technology
was 0.1 ng and the LODs were 0.1% (w:w) for the 4 kinds of animal-derived components. The technology was
applicable to a wide range of samples. The test results of the actual samples by film chip were in accordance with
those by national standard of fluorescence PCR method. Conclusion This technique can be used as a rapid
screening method, which provides theoretical basis for adulteration detection and identification of animal-derived
components in meat products.
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M, SR, BEE AN 22 RBERR, RN T H
HEEMER, BENABA . REBRAENA, SHTH
T REBERAGERE W, XAEET AT T
HREL, MHRHENRA G ZHL, B HERAQY
— S R A () RV A KU, L2 L s
PG %

H T2 A ZF0F 25 B%5E =X i (polymerase  chain
reaction, PCR)Z5 Jy 1 X A1 2 B ol fib 004 7 sl Pk B 4346
M HIARAE . X LEAR (T S R A WE N N B . B A
5 Z R P 1 B R (loop-mediated isothermal amplification,
LAMP) ¥ ig E1 75 5 (southern 2232 FlE T43 T 2438 1Y A
O AR SR i, X PR 2 R LA St R T O A R
R 5 R RS DU 45 SARME S W, 25 5 s B PH 1 AR
FIMEZE R, HR TREBBRARZEAFENZ, ERAA R
Fhfh 2, SEFIF R PCR Jy b AR (i & 1
B R Y, AT g 7 — ol R o O PR 2 B L S
SRR T

JEETES B AR 2 — il 5 B L i R T 4 2R il JE
SMRTIEEFIS R EAR . A T A BB IE 7 5 R T
[ 78 FERS PR AT A 2 Bl Je AR I, SR e vh & 5K
EFRREE EAMYFE, MR BRSPS R AR,
TG A, AT A AR AT B G 45 5. Ballin 251
JEE T R R A R BRI g g R, AR R
B, JERE ik, 5 PCR 7k, POttt PCR L ZH
Tl Jy e RUE FIFRA R ER, R TR FE
R R REEHREENERE. BT ERThaiiEtkls g2,
By PCR $iARAFAERERT | RS R BRAES, il
PCR A5G0 7 BORTT LA RUAR TR AR EA
HERG . PO ol R S, E A BN R,
FERA B, B BR NSRS, ARz i
T TP B0 BRI | S DRUAGI A5 Ak 22 B e T 4Rk

ARG FI PRSP B AR T 3 b A D R 2 T LA
ST B IR A T A, IR R I GEAR My 1 X
PRSI AEATIAIE, M A T b R 288 B L 45 (s
AL R

2 MHEREE

2.1 MR5IR

W2 Pl &h DNA $2BGAF 6. Premix Ex Taq™
(Probe qPCR)(FEA:W) I AR(CK % )A FRA R, B R sh i
PR A R IR ) £ (B3 MultiplexPCR a4 & K s & 4
FAR A & (NN =R AR A BR A D, 26 &
PCR 31¥ %4t Lk T AW TR (IR B B W4 A,
HEAR AT (PG B R e 03 A B )

TR BT EREE AR DA L TP PR RO B A PR Y BH
FEAS f DO AR = AR PR A BR A ml 4L, AR TR

%845
A R S A T SR T (AR 1)
F1 HEHRAEER
Table 1 Information list of test samples
H5 B 24 B A P R R
PZ FRPESE A B A =4
PM FRPERE A A i 1) 4 =)
PL PR3 1A T =14
PY PR fif Py L =4
Sz-1 0| i 1 i
SZ-2 0| PRI piehis)
SM-1 FEF AT T
SM-2 FE AT T
SL-1 U] A T
SL-2 L] A T
SY-1 FH Bk T
SY-2 FIA A piehis)
22 X =%

S 2232 A MFS-8(PU 1A = A A= MR A BR A
7); PCR {¥ C1000Touch, #JtE R PCR {X CFX96™
Touch(3E [ Bio-rad AYRHEH AR, HEd 7Rz DAL
Sorvall ST16R(E [# Thermo Fisher Scientific 5 [R/AF]); #
R 25 1 22 1Y ScanDrop100(f& [El Analytik Jena AG 43 #{%
a2 Fl)
23 B &
2.3.1 DNA RIREGRE M Z

BURZERE S 10 g 224, REIRS)E, % 10 mg
BER . Bk PISERESNEE S mg RS . TR E 1.5 mL &
LDET, ZFRBCERS B2 R L & i SEE 4 DNA
PR AUl 45 .

DNA e B Al B o - o A R B 0 e AL, %4
HUH) DNA FEAS e BE S B2 HEA T E
232 JE R MW TR

FI £ & PCR(multiplex PCR)LAKEPZH DNA Ktk
HATZE PCR ¥4, JHixE B2 EEE 4 DNA 150
FEMERYE, A AR N2 3L E 4 DNA VR AYE RS, R
PRECES AR s USRS, DS EE) PCR M3 {A & | B
38 RN HEA T A o

B R F ol e sc i AR 8 Gt Auss . TG, B
MRS R F LT, LGk H B2 A e
FIRETE TSR B, BN . ARl O
HIRE LA ERER ISR PCR = Hy b B AR BeAiaR o mie
FR S R B R B AR T RS A SE FIER, T PCR 7
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IS SR A SV S B u SR D VA Y D R N P N
FR A DERR T, M ] B 5575 il PCR 74 o2 15
A H IR B, FUERE AL R TR A R DR Y

S A S 2 AR UL A ITHL, B, 25
K A 2 AT B I B A S8 B B 8l 2% S2 AR TR IR 2R 58
A, K AR LG oL, e, EE . 2
LIRS

P 1 R ARG A 2R, Al KR G (1 BE P25 SR A
HAWORR T A, F 9 AR AR H B R B

0|0 | O
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(1) REHERLE R W L HES; 2) A S ABEE A A ISR 2
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B L NBLL BB SR
1 B A
Fig. 1 Detection of film chip

233 FiERAVEBAM R

Tk RBEERI: 43 BIBOE R PZ . FE4 A PM., 9]
PL. £ PY BHYERE M FEF 4] DNA B4R, 2 DNA &
J&, HEHBIRBAR] PCR SVAAR, HEVIAR ha
0.1 ng % 1 ng /) H 45 DNA £t} ffifiZ=E PCR 15,
HEFTIREE A 84438

o L BRASI: AT P AR, A B4R, 'R
FERIRARE S, IREBEG, HARR IR L 6535k
0.1%. 1%K& 10%(w:w), ZJ5fHZE PCR ¥i)5, #1T
[Emi = B
234 AFfEGIEGE

SR E AR5 B PCR G A SZ. 4E4F
W SM. DA SL FISEIA SY FESUEITIIE, 519 AR5 I
2,

3 HER5SH

3.1 HWUHR. REEWIE

AWFFERIE T 0.1 ng Ml 1 ng i DNA ¥ B 19 R 0%,
PAEABA G R 0.1% . 1%F1 10% K H BR (& 3) SLHe4%5
REW, ZH R REIE N 0.1 ng, KiHRRM 0.1%.

R RS2 5T T e e B PCR KGNS 45 K 8 4%
il S S EE LAY, FET TR 1 pg~100 ng A4
R, BRI EREE R 10 ng, WAWEFE
FR S R AR B ROy 0.1 ng, BERAZHE AN R BUEAL
THtE R PCR E4iK

Fz2 WEFRSIMRERHER

Table 2 Information of primers and probes in standards

H Ay LN

FIYIFAN(5-37)

5|#¥) F: TCTGCCCTATCAACTTTCGATGGTA

¥ ATP 8 JL A

5141 R:AATTTGCGCGCCTGCTGCCTTCCTT

% P:FAM-CCGTTTCTCAGGCTCCCTCTCCGGAATCGAACC-TAMRA

5|#) F: TCTGCCCTATCAACTTTCGATGGTA

FE4 Cytb FE[H

5|41 R:AATTTGCGCGCCTGCTGCCTTCCTT

% P:FAM-CCGTTTCTCAGGCTCCCTCTCCGGAATCGAAC-TAMRA

5|4 F:AATAGCTCTAGCCGTACGGCTAACT

i ATP 6 JE A

5% R:CAGGATAATGAATGTAATAAGGGCTG

4T P:FAM-TGCCGGACATCTTCTAATCCACCTT-ECLIPSE

5% F:AGAAACATGAAACATCTGGA
519 R:ATATGGAATTGCTGAAAGAAG

. Cytb H£H

11 2FE4R4E P:ROX-TCCTGCTCGCAACAATGGC-MGB

4265 P-HEX-TCCTATTTGCGACAATAGC-TAMRA

5|#) F: TCTGCCCTATCAACTTTCGATGGTA

EAZAY) 18S RNA H:[H

5% R:AATTTGCGCGCCTGCTGCCTTCCTT

% P:FAM-CAACGCATTCATTGACCTTCCAGCTCCAT-TAMRA
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Table 3 Sensitivity and limit of detection (LOD) verification results
RIGELER ot FRZE R B A LB, wiw)
FEfbgR5 SR
0.1 ng
Ty F o
Pz SR H IR LS
Y
M | § i@ PR A VP
(. ..5... ..3.....1
PL YR R P R 1y
PY IR 2 U
=4 HERENER
Table 4 Results of sample testing
DNA i il & [ GARE T IR B UE 2 SR (Ce i)
FE 5 i 5 B i g A
WP (ng/ul)  RATIO(Aa60/A2s0) K FEAR UM e X ES/ Y
SZ-1 55 1.831 K HH R VR 1Ay 24.54 >40 >40 >40
Sz-2 132 1.810 oAk 3w 19.33 >40 >40 >40
SM-1 63.3 1.902 KBRS >40 2291 >40 >40
SM-2 198 1.800 KBRS >40 15.18 >40 >40
SL-1 70.8 1.754 kit IR 26.47 >40 23.52 >40




oM VA, A BT FIF A e o S R A3 I A 5 3483
k4
DNA Sl FE R T i B UE S5 L (Ce fE)
GRTE s B RS E :
W (ng/uL)  RATIO(Aa0/A2s0) IR YRR i L TE
SL-2 375 1.880 { K P IarE sy >40 >40 28.92 >40
SY-1 121 1.833 bt HRBERRS >40 >40 >40 19.40
SY-2 83 1.942 .&mé KISy >40 >40 >40 20.42
‘@ !

Lépez-Andreo 2% 5 PCR 5 kK60 144
AL 2R DR ELIRIS (R PR 2R AG H B, 25 SRR, e R AL HE A
ai R, EOGE B PCR X A IS0 H R 1%, Bai 21
FEAE AT AAL L RS ARAF ST 11 BRSO B A P A
B, %F3F 25 PCR B AT AL L RS R 2k oA HH BR F
T MM, SREW, Z T EXNBURE Salmonella
thompson KPR 0.4 CFU/g(mL), iM% FZE% PCR
%38 PCR AN HOR R A6 HBR l 10°~10° CFU/g(mL)
U517 yun 2SI ) FH S -l ARG DA 0 6 TR R
SRR . 2t B PCR &%38 PCR A H FREAT T3k
o, PR A RFEM, U R BAR XS 2 A JE D A
PR ARG I A6 L PRI BE IR B 0.1%, MiZetE® PCR Al
PCR 7E 5455 B s WA S BRACN 1%, SAHFIE Y4,
FAHEENE, 6B BEE R H2 AR WA i BRAR T2 1
PCR }¢ %3 PCR.
3.2 EPRMEEARGN R ERE R ARIESS R

HORE T HEREA 8 4it, HAPFRFREA . fE2RR . B
R R RIREASS 2 b, #5208 B IR 5 4G ) 11 7 3
PIIEE ARSI, SR B AR ESO G B PCR Jyikilb T
IS UE(FR 4)0

ARYHIFGE P, BRES R AGH I J i xet 8 T A ik A A
45 55 [ bR e 5 9 e it PCR LRSS R —8. T g
— AR SL-1 5 HARR AR BN AAE, AR A, 52
BRASI S A B 3% 2 Fhsh ik gy

I PCR 53530 PCR M, R B0 J e Sk 4 v,
DRI 2 PCR R AT A T 4G o AR AEASHIN 20 40y 44 1k
orBE, BRI BN E 2R, O PCR NG S EIET R,
ME AT FE BRAT (A DN 75 5K o T R 38 PCR 256 RS
AR, FTRASEL 2 FhECAR AL T AN, RIS DU A e ik
PG v ) R R S RS PORI ] PCR 454

TG RERE  BOR XS 6 Fhah I rE s dEAT 1A, Jemt
FEARRW, JEPRUE I R B0 S TR PCR 558
PCR, X 5AWIFEMISE RAHEENIE . ARSI A EE A | TR
BEPY . YT PARASER R RRE A RE S AT ARSI,
SUROY 7 NI S e SN A | S ik 7/ 17 S 9 L e E ) B Ul
G, ARG TIZITEXT SR RO i S8, iz
TESEBRASIN A FHBEE T S

4 &

ABEFEH TR R B X | FEE L 9 R
Lo A AT 1 Sy IR A I, IR P b Ty vk
XPZE R T IR, SCIRA RN, AR E T 3h
PRPE R ARIN, RAERE JAS: th BRI BE IR B PO E & PCR A6
W KOE o B AR . e . B, AT R s O
7%, R RIS B EC by B Sl A U 1 268 5 R (A D
P BEEOAR R
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