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Determination of chickenadulteration in beef and mutton by colloidal gold
immunochromatography
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ABSTRACT: Objective To establish a method for the rapid detection of adulterated chicken in beef and mutton by
colloidal gold immunochromatography. Methods Colloidal gold solution was prepared by trisodium citrate, and
microporous reagent with gold labeled antibody was prepared by vacuum drying. Chicken IgY was conjugated on the
detection line (T) of nitrocellulose (NC) membrane, and rabbit anti sheep antibody was conjugated on the quality
control line (C) of nitrocellulose (NC) membrane. Absorbent paper and sample pad were attached to nitrocellulose
membrane in turn, and then cut and assembled into test strips.The sample was treated with phosphate, added into the
microspores of gold labeled antibody, then detected by test strips. The color signal of T/C line was detected by
colloidal gold analyzer. Results The limitof detection of this method was 3%, with good repeatability and
specificity. The other animal tissues did not interfere with it, and the detection time was only 15 min. Conclusion
The method is simple, sensitive and specific, and can be used for on-site rapid screening and detection of chicken

adulteration in beef and mutton.
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1 MR5ERZE

1.1 MRS

S RS S S FAR N T 45 R T 38 1gY . 2EhL
X IgY Pk, RICEHUA . "AERRHAUCL 4H0). Al
12 1 (bovine serum albumin,BSA)(3E[E Sigma 2\H]);
EFREFE Z BE(NC %) . FESLEY . WoKk4E. PS i HR( M4
FRAE IR R AR, BRI (F BSA IR ECh
0.1%~0.5% . HEMEAY BT L4 B0 2%~4% . pH 7.2 1
0.02 mol/L BEMRELZZ i) (L3 H i) o
1.2 UFE5E%

2000SBL H,FK-(3£ [F Setra A F]); SBCT 1 S1HiEHE
TR (TR 25 WAL R A PR Fl); TGL16C & 2%
R LS R S B R A R A F); LGI-50C ZRT#HL
AL PUFABL=AER T A R D), XYZ3050 R4 ik &
%53 [ BioDot 2 7); CT 300 H5 Yl AL 4 hn = Rt
BAWRAH); GT-710 KRS HT ALt B A A
[(FZ/NEINE
1.3 LWHE
1.3.1 IR ey &

FABZE 8 F AR Bt i B0k 1% A SRR 2
0.01%, B 100 mL & FHEIEM P mMAE S, FRsmiE
FEEFE T INA 1.5 mL 1%FPBRR —4h, dksehibimA 2

W B AnHE L, AHEEIREHEE TRENE L
K, 4 °CIRAT-
1.3.2 &Rk ey &

W iEE R, FH 0.2 mol/L K,COs IE MUK 42 1) pH
VIR 7.2, #e 25 pg Fod/mL WA 4 1 R B v ) e e
AEPINY IgY Pik, HEPEEST 30 min; #E 10 min JFIA
10%BSA, i A WE H 1%, #H 10 min; 4 °CF
12000 r/min 5.0 40 min, 3k b, TO0EH &2 sk
W2, FRBUROIIR IR G R T 1/10 1952 15 22 ok it
TEHE, 4 °CIRTF .

LA RN 50 uL ARFUER, BARH TR,
EVR BHEE H-50 °CH4M T, Wik 3 h, B2 T4 15 h, B
AT, 1550 TA SR fFLiRn, & E5R7E.
133 R EM %%

£ PS AR B0 NC B FH 0.01 mol/L. pH 7.4
TR 2% WrROKE XS 1gY FR RS 1 mg/mL, $HZETE 0.9 ul/em K H:
8T NC BRI (T £k); A 0.01 mol/L. pH 7.4 H)#k
1% 25 5% v WK R BT SE PR AR B 200 pg/mL, 4k e
0.9 pL/em K HABE T NC M B4R (C £R). K aitr )
NC JEE T 37 °C Nl BUF MR G K 4R FIRE L3,
ST YIS, VIS0 3.98 mm, $EAERRH 18
BHR B TR AN, TN, %3, 4 °CIRIF.

1.3.4 #HmasE 5

FRELC(3.040.05) ¢ SR AFMFEA, A 6 mL
0.02 mol/L BMRELZE Mk, FRAMRA]; i T 4000 r/min 25
L 5 min, B FIFRH 0.02 mol/L BERREEZE MR WEAT 1:4 7
e B R R AR AR TR

R IR I 200 pL RRIUFEASTE T 1.3.2 fril %
ML, g2 H e o S AL iRFIE S, SRS
3 min Ji7, WHURAIWE 90 uL T B T 1.3.3 Al 451034t
FOmBEFL; WA ST IR, R 10 min, KIS
SIFTCRIN T/C ZeRBI A5, T/C=1, FIBIM:(-); T/C
<0.8, FIAFHTE(+); 0.8 < T/C <1, FI LR,

1.3.5 KA G  HE ALK

(LA PR S 56

B 100 g A4 . SFRREALS 9 fy, FEFHH AR HIIA
0. 039, 0.78, 1.56. 3.13, 6.25, 12.5, 25, 50 g WA, 5J
HARSY, IR PB I U 43 3114 0% .0.39%.0.78% . 1.56%
3.13%. 6.25%. 12.5%. 25%. 50%, FHAACEHE TR, #
THER W T/C < 0.8 Wi/ NMBZRHEE, RIS IRACL T BE s
FI) Y R A t R

QEE MR

AW, RS 10, RSB ISHE
WREE R 3%, FIRAUAET TR, B R ER 6 1R, il
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2 GER5HH

2.1 HUHPRSCIE
3 1 AR 4RSRREA T/C <0.8, NN 4id
P SERREAS T/C > 1, WBATE; fE4RA L SERTIBA9 A, Bl

HBZREIEIN, T/C (EEFFIL, HEBIIREN 1.56%
i T/C < 0.8, {H 1.56%KY T/C #:U1F 0.8, HERIAIRE TG
ALtk ANRFEATTREZH TN T/C > 0.8 B, PR 1 ks
BI85 B S R iR ), A4 PR B T+ — AN B B vk
(3.13%), [FlBs R T orfESE, Skt 3%,
22 EEMIE

H12¢ 2 AT LAE e xR —FEARF A 6 Yk, HIE 4
B—5, RRAYE . BB, AT T/C AR S R B
¥y <10%, UEBHEE BT

Fz1 KWUHRXIEE
Table 1 Test results of limit of detection

FEAR G5 T/C gL ARG T/C {8 EEES

X5 4-01 0.027 + X -02 0.043 +

4203 1.900 - ¥ 2-2 1.625 -

H2-03+4 4 -02(0%) 1.826 - 2 2-24%% 4-02(0%) 1.704 -

4203438 -02(0.39%) 1.526 - - 2-2+7814-02(0.39%) 1372 -

4--03+3 4] -02(0.78%) 1.213 - 2F 2-24%5 14-02(0.78%) 1.166 -

4203438 -02(1.56%) 0.794 + ¥ 2-2+1814-02(1.56%) 0.779 +

4-03+38 P1-02(3.13%) 0.464 + F 2-2+787-02(3.13%) 0.454 +

4-03+38 1-02(6.25%) 0.242 + F 2-2+184-02(6.25%) 0.117 +

4--03+39 14 -02(12.5%) 0.089 + F 2-2+7817-02(12.5%) 0.109 +

- 03+3 4 -02(25%) 0.038 + 2 2-2435 14-02(25%) 0.073 +

- -03+3 4 -02(50%) 0.023 + 2 2-2438 14-02(50%) 0.036 +

BRI, + R BTSSR
*2 ESMHIRG
Table 2 Test results of repeatability

ARG 5 T/C {8 4 FEAR G5 T/C {4 g
403 1.712 - 22 1.762 -
403 1.756 - 22 1.779 -
403 1.703 - 22 1.846 -
403 1.730 - 22 1.814 -
403 1.652 - 22 1.870 -
403 1.747 - 22 1.866 -
5 5 FHU % 2.19 / 5 5 FEU % 2.49 /
42.03+JR01(3%) 0.359 + £ 2-2+JR01(3%) 0.393 +
4--03+JR01(3%) 0.337 + 2 2-2+JR01(3%) 0.374 +
4--03+JR01(3%) 0.315 + 2 2-2+JR01(3%) 0.344 +
42.03+JR01(3%) 0.362 + £ 2-2+JR01(3%) 0.347 +
4--03+JR01(3%) 0.352 + 2 2-2+JR01(3%) 0.376 +
4--03+JR01(3%) 0.335 + 2 2-2+JR01(3%) 0.354 +
5 5 FEU% 5.18 / 5 5 ZHU % 5.31 /

T R IAPESE R, 20 B A5 R
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FARACEAGI 6 RIS, 4 FHEPN . S R4 3 Fl
MG 8 R AN 2 R NFEAS, S5 RKBL, R INAEAT R
PR (T/C<0.026), “EA(T/C>1.734), £ H(T/C>1.874), B8
N (T/C>1.299) . %4 (T/C>1.763) A P (T/C > 1.770)FEA
BIRBIrE R 3), viWlalatscmrl ik ichy, Hashma s
X HIET o

2.4 PREERAIR

Rk — A B E 2 5 vk A TR M A SE PR N R RE T, X
WATT 23 #t4FER . FREATERATMERS 1
03 BRPERE 5L RTINS NN 2%09 240 ) Bk or ik b T4
W [EF Sz FEE PCR B EAT I b DL G IE i
YAAHIMERTE, BREMSM 3 AER, WHRBIEWNY
M, RSS IR 4. G5 RFRM, IR g E TR st
¢ PCR ikl e 45 SR R 5 — 2, 25 RMEW T 4

R3 FHEFEIBRER
Table 3 Test results of specificity

FEA G JRO1 JRO2 JRO3 JRO4 JRO5 JR06 ¥ o1
T/C {8 0.007 0.026 0.013 0.012 0.010 0.012 1.734
2k + + + + + + -
KEA 4 5 * 02 03 04 4 Jii-01 4 fii-02 401 4-02
T/C {8 2.207 1.937 2.104 1.910 1.915 1.927 1.874
g - - - - - - -
FEAR GRS 403 & 01 5 02 15 03 701 702 Z02(7K)
T/C i 1.963 1.392 1.299 1.381 1.763 1.824 1.961
LhR - - - - - - -
FEA G5 702(%€) 703 Z03(K) 704 Z04(K) 12 4-01 121 14-02
T/C {8 1.826 2.137 2.079 1.872 2.865 1.770 1.896
g - - - - - - -

T R BESE S +37R g RS R

F4 23 MILFRHERINER
Table 4 Test results of 23 batches of actual samples

TR 4 G e JE A 12 S PCR ik
P F i 44 ERST
T/C HuAH HUREEEE S Ctf RGP S

1 HERR * 3.066 - >35 -
2 FHE *A 3.113 - >35 -
3 FRH FIA 3.112 - >35 -
4 B 414 3.389 - >35 -
5 IRVIIE A HA A 3.504 - >35 -
6 74 H 41 3.183 - >35 -
7 R H FR 3.265 - >35 -
8 RE4=A R 4 A 3.293 - >35 -
9 LENN FIA 3.037 - >35 -
10 PR HE 414 3.149 - >35 -
11 PR e 4 414 3.408 - >35 -
12 A0 4 A 3.248 - >35 -
13 R 4 A 0.182 + 23.36 +
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R 4L
.. Iy . It s e IR M SLEF 5L PCR

T/C Al M55 Ctfl RPN SY

14 FH R FH 3.280 - >35 -
15 EERF FH 3.260 - >35 -
16 JLEE A 4R 3.266 - >35 -
17 MR R FH 3.528 - >35 -
18 IR FH 3.482 - >35 -
19 SRR | 3.650 - >35 -
20 A PR H 4 3.247 - >35 -
21 PR HE 4 A 3.116 - >35 -
22 R FETINE A 4R 3.435 - >35 -
23 JEBR 2 HE 4 A 3.324 - >35 -
24 JEL AR B P 24 HE a0 3.242 - >35 -

T SRR IAPESE R, 2y kS

3 5Tt

H HI 56 F BB AIE o0t 7 i I GE, A 3T
e JEUHR (R I S BE R B, U CHEN 281315 iy PR 8
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Fiill; DIURDIEVIC Z50 1238 711 K X8 fy 38 B 4 L ml 1k 2
FE MRS EUR, TR s 2L sh P R+ s A
FKIGR o 27 L sl 43 iR AR 85 11 P ke il
BYUR, A5 Z R KE A EERFE W Em, 1mHH
AR DB R IR B T AR R A T R,
BB FAFF A2 o A 3T 4077 06 S H ) S 38 J2 47y ik,
I e A SRR A P e S 0 i €0 28 b 35 DR ) R S IX Ok
Wits1Y, BN FERY B AR S 50 ZHml At A4
A, HENL T RN PR R L RS R B B s T
TRAE R AL B R TR B X AR B AT DNA $REUL P,
BRVEBBE ST, NF T B A

JE 1A 4 G 3% R AT B ARAE N — B I Fhi R B AR e e
TS RIS P 4 8 € AR T TR FIAG I 6 93 R S i
AU CAEA 2GR . BORE KRR AR T
I AR AE 2B PR 1gY! o HArd 5 i i
E45E, BT RN B A IR AR 4 G e 2 AT A
Ik, FERPBATGRMKR R 3%, BEEEE, 5
Sk, HAbsh Y A2 H I TP, R g b, Ml
FEEIFS 5 AT 15 mine 207 HA Bk . HER . HAE
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