R EmiB Modern Food Science and Technology 2020, Vol.36, No.7

RixsRBREMNEEERN & MEPRELEZ5%HE

BEME, =RA, FEE, BERE, THE, SN
(1 AR SLIALFERE, A5 M 510520) (2. )" ARG E = RGBSR F A TRAE), &M 510440)
(3. e RIEKFRBFER, RSN 510642)

THEE: EI T APk & SARMKE 5 S AedT A R ORI G 6 BARE LI EAT T k. RA RS A AREAT R B Z L
PR, FRR T RS I BT ATt i & pH AL, AFEORE. A T ROBURIKE. Fids C K54 1gG RE. Afamard
I R AT IS R AL R0, S B R B R AR A R AT R A, 25 R AN 7 kA IR 0.07 ng/mL, £ 1456 0.08~0.94
ng/mL, #RERIH AL (cut-off{5) % 10.0 ng/mL. FEHFAHRIF, HEbZ., RERE. FREZ AL MR SR F )
F10%. #£45FiEs, Ha. 6 & frd TR0 MGREY, HBECEA 73.50%~114.17%2Z18, Fastirfin £ F 15%, LRy
UPLC-MS MS ix—#., #Z7 &EA A#. 4K MR, PapF4HE, FFER TRKZ & afolf b RO LRGN ik b &,

KEEIR: RELE, RS LIEEN,; L2/, &; &

YERES: 1673-9078(2020)07-313-320 DOI: 10.13982/j. mfst.1673-9078.2020.7.0304

Development of a Colloidal Gold Immunochromatographic Assay for the

Quantitative Determination of Phenobarbital Residues in Fish and Shrimp

HUANG Jia-jia', LI Yan-jie!, LIANG Zhi-li*, YANG Hui-qing® LEI Hong-tao®, XU Zhen-lin®
(1.Guangdong Food and Drug Vocational College, Guangzhou 510520, China)
(2.Guangdong Test Center for Green Labelling Co.,Ltd, Guangzhou 510440, China)
(3.College of Food Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: In this study, a colloidal gold immunochromatography assay for the quantitative determination of phenobarbital residue in fish
and shrimp was developed. Anti-phenobarbital monoclonal was labelled with colloidal gold nanoparticles as tracers. The assay conditions,
including pH value of labelling, concentrations of antibody for labeling, concentration of the coating antigen (T line) and the goat-anti-mouse
IgG (C line), as well as the sample pretreatment were optimized. By using a colloidal gold strip reader, the assay was able to achieve quantitative
determination of phenobarbital. Under the optimal condition, the assay showed a limit of detection and detection range were 0.07 ng/mL and
0.08~0.94 ng/mL, respectively. The cut-off value by naked eyes was 10.0 ng/mL. The cross-reaction rates with barbital, pentobarbital and
amobarbital were less than 10%, indicating a good specificity of the proposed assay. Recovery test was done by using tilapia, grass carp, perch
and shrimp sample and the recoveries ranged from 73.50% to 114.17% with RSDs below 15%. The results had a good agreement with those of
UPLC-MS/MS. In conclusion, the proposed assay was accurate, sensitive, convenient and rapid. It can be suitable for rapid screening of
phenobarbital residues in aquatic products of fish and shrimp.
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Fig.1 Schematic diagram of Colloidal gold
immunochromatography strip
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Fig.2 Properties of colloidal gold nanoparticles
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Fig.3 Optimization of colloidal gold labeling conditions
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Fig.6 Test of negative sample matrix and spiked samples
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Fig.7 Standard curve of the GICA of Phenobarbital
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IRVHZME (cut-off fH) N 10.0 ng/mL, REEETH
I CARE A2 2 L2 B A Sk bk e A PSSR
0. 0.05. 0.1. 0.2, 0.4. 0.8. 1.6, 3.2 ng/mL #Jl
PRl s B R i 4k d 2% T/C 1, @i origin 9.0
A LRHIHZ (& 7)), Frs g i iRy 0.07 ng/mL,
ZEVEVE R (ICy~1Cg) A 0.08~0.94 ng/mL, 1Cso 4 0.28
ng/mL.

252 4

R RNREE
Table 1 The detection of the cross-reactivity (n=3)

Hth ICs/(ng/mL) R R KL E/%
&, bb-% Phenobarbital 0.28 100
E.0-% Barbital 15.34 1.83
JRB.Fb-% Pentobarbital 10.27 2.73
/% Bpb-% Amobarbital 5.70 491
4P K ER Primidone >1000 <0.01

R 2 R

¥ 1242 PR, AEH Origin 9.0 5, 143
L LG22 1Cso FIZE YR MR 1 Fivne AT7
FE KIS RS, HHE =R AN Z958
SR BERNT 10%, T4 R AT
253  FEIRARSLAN

UPLC-MS/MS #6112 Tian 2079, Sebr
FE AR L LG 22 2 S PR 10.0 ng/g,  BRIHAGEEUIN
PR EE N 5.0 ng/g F1 8.0 ng/g FIAFEShE AT 71k Eust o B
rnFEERIRSE 5 3E T UPLC-MS/MS Wll5E, #ikk it
AT AR 4 G2 2 AT 5 FE Al o

WNER 2 FoR, WM G ATV ARSI (i s i [
WCHAE 73.50%~114.17%2 18], RSD<15%. 5.0 ng/g FH
8.0 ng/g ik B 5 UPLC-MS/MS F&ill 3 A—5, #*
HH BT ST (R R 4 e S R AT AN T VA HERA AT 58, PR,
FHF /K= i PR B L 2 A R A

PREISAE ISR

Table 2 Recoveries of spiked samples (n=3)

GICA UPLC-MS/MS

o g /(ng/g)

i/ (ng/g) EE/%  RSD/% #mlli/(nglg)  ERE/%  RSD%

0.20 0.200.02 97.83 8.18 -
0.40 0.36+0.03 89.75 9.42 -

bl 0.80 0.78+0.07 97.13 8.06 -
5.00 3.68+0.20 73.50 5.56 4.90+0.11 98.00 2.15
8.00 7.22+0.73 90.21 10.14 7.65+0.32 95.62 4.15
0.20 0.19+0.03 95.33 14.00 -
0.40 0.34+0.04 84.17 10.92 -

b 0.80 0.7120.1 88.42 13.86 -
5.00 4.88+0.26 97.50 543 5.70+0.45 113.97 7.83
8.00 6.40+0.13 80.00 2.07 8.48+1.03 106.00 12.18
0.20 0.21+0.02 104.67 11.84 -
0.40 0.34+0.05 85.42 13.39 -

i 0.80 0.66+0.03 82.33 451 -
5.00 5.33+£0.42 106.67 7.93 5.19+0.09 103.77 1.74
8.00 6.77+0.96 84.58 14.22 7.29+0.29 91.07 4.04
0.20 0.19+0.03 92.50 13.79 -
0.40 0.46+0.04 114.17 8.63 -

¥F 0.80 0.67£0.07 83.46 10.56 -
5.00 4.38+0.52 87.67 12.02 4.5740.59 91.48 12.98
8.00 6.40+073 80.00 11.38 7.65+0.61 95.58 8.03

i a AT EEIR.
3 g S A T ENTEEIE,, RRTER RS 0.07

ARSI ST [ AR E B ALK PR L
JR A < G B AT T30 AR b T A B AR AT AL
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