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ABSTRACT: The purpose of this research was to study the feasibility of using the developed lateral flow test strip for
detecting ractopamine residue in pork and feed samples. Test results were recorded qualitatively by naked eye
observation and quantitatively by measuring color intensity of strip images using ImageJ software. The results showed
that the cut-off values of the tests were 3, 6, and 5 ng/mL and the limit of detection values were 0.42, 0.85, and 0.89
ng/mL for solution buffer, pork, and feed samples, respectively. The accuracy and precision of the test results were in
an acceptable range. Ractopamine residue in pork and feed samples were comparatively detected by both the
developed test strips and the commercially available test strips. In addition, the residue in a random group of
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samples was tested by the LC-MS/MS confirmation method. It was found that all test results were in an agreement.
Furthermore, test strips kept in a temperature range of 4 °C - 30 °C were found to be stable for 9 months. These
results indicated that the developed lateral flow test strips were sensitive, accurate and reliable enough to be used
for screening detection or monitoring of ractopamine residue in pork and feed samples.

Keywords: ractopamine; test strip; monoclonal antibody
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asavaredmsuliifudunuauveataunagasu fie Goat anti-mouse 19G (GAM) avadudu 0.5 Tadnsuseliadans
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Figure 1 Typical configuration of a lateral flow test strip
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Figure 2 Operation of a lateral flow test strip
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Figure 3 Ractopamine detection by lateral flow test strip
(A) cut-off of lateral flow test strip in pork extract and feed extract sample (B) Standard curves of ractopamine quantitation by lateral
flow test strip between % optical density of ImageJ analysis and the logarithm of the concentrations of the spiked ractopamine in pork

extract and feed extract sample

MnranmInaannAALlveLaUnagey wuhnsdLERUTnMduageUaranas et dueusAlaN
fufistu Fslien cut-off vesununaaeuiinasoufearsatnnidegns uaremsans annsulanadasansm Wity 6
uay 5 wilunfusediadans muddu Tasfinnsananaranududuressalaniiufidosian dvililiusnguaud a v
Wunagey wazyinswlanausnadunnaaunislusknsy Image) U1u1a519nsINLInIgIuvRILsaslindiee19 (Figure 3)
MnnswnaspIudunsesasataaniiioans uazemsans e R winfu 0.9993 uag 0.9992 muddy Fsdidnegluinnst
fironsulddmiunshnsminasgiu venandannsinsgu mmsammmmwmumawamamﬁﬂimwmuwmm’m
1# (limit of detection, LOD) luansafinanniioans uazeimsans wiiu 042 waz 0.89 uiluniusefiadans awaiu e
finsannisanaswesdi 20% lneTannududselusuns Image)

2. NINAFBUAMATIUNIZVDIYAUAUNATDUKIALANETY

Tagnaaounisiinufisentmvesyauaunaaou nan1smaassuiilenrududuresasinauymoseauazdaym
voaiugaty ArudlAvinandunageuinsnngliianeas udfmsaraiseauymeseauazdaynueatilifiaududugs
AN cut-off 10 win leifisufunaunaaeuiinaaeuseasazaisinnsguLsalaiuiuaudvesununageuaiaaiieny
udugeiu Fauandifuimuaunaaeuiindntuest danusunsfuusalamiuuasliifinujsodalusasaudud ud
Tinaaeu



unnwms 49 atiufl 3: 721-732 (2564)./doi: 10.14456/kaj.2021.64. 728

3. MIMANNUYNABILAZIILEIVDIYALAUNATDY

MIMAIAIgNABILAEANILLIUSWBYALALYIAGEY F9NTANIINANRRENIINEUAY (%recovery) uasAndiUszANS
AuLUsUTIU (%coefficient of variation; %CV) Tnensatasisdsnlufuieniiu (ntra-variation assay) ANUINTUAE 6 e
(Table 1) uaziAs iz ey (inter-variation assay) Aududuay 6 91 e 3 Ju (Table 2)

Table 1 Intra-variation assay of accuracy and precision in pork and feed sample (n=6)

Spiked ractopamine concentration (ng/ml)  Ractopamine in sample (ng/ml) %Recovery %CV

Pork Feed Pork Feed Pork Feed
1 0.90+0.04 0.99+0.05 89.77 99.14 4.39 4.94
2 1.75+£0.07 2.01+£0.05 87.47 100.37 3.90 2.68
3 2.72+0.11 2.95+0.01 90.73 98.34 3.87 0.42
4 3.67+0.11 3.97+0.07 91.73 99.29 3.03 1.76
5 4.35+0.17 4.94+0.04 87.02 98.90 3.97 0.74
6 5.45+0.19 - 90.88 - 3.47 -

Table 2 Inter-variation assay of accuracy and precision in pork and feed sample (N=3, n=6)

Day Spiked ractopamine concentration (ng/ml) Ractopamine in sample (ng/ml) %Recovery %CV

Pork Feed Pork Feed Pork  Feed
1 0.88+0.10 1.04+0.04 88.35 104.02 1107 3.61
2 1.73+0.21 2.06+0.09 86.46 103.18 1227 4.18
3 2.83+0.44 2.94+0.09 9440 97195 1564 291
! 4 3.75+0.30 3.98+0.34 9385 99.40 8.02 8.65
5 4.32+0.53 4.98+0.06 86.40 9966 1223 115

6 5.51+0.35 - 91.85 - 6.44 -
1 0.94+0.17 0.94+0.11 9422 9422 1783 11.68
2 1.69+0.21 2.00+0.09 84.68 100.09 12.11 4.25
3 2.71+£0.35 2.96+0.38 90.38 98.76 1288 12.81
? 4 3.71+£0.49 4.04+0.28 9276 10098 13.17 7.05
5 4.54+0.52 4.91+0.49 90.75 98.20 11.39  10.00

6 5.24+0.37 - 87.35 - 7.05 -
1 0.87+0.11 0.99+0.15 86.74  99.19 1285 15.18
2 1.83+0.32 1.96+0.19 91.27 9783 17.60 9.51
3 2.62+0.40 2.95+0.12 87.41 98.32 15.13 3.92
’ 4 3.54+0.38 3.90+0.28 88.59 97.49 10.82 7.25
5 4.20+0.39 4.94+0.26 83.92 98.84 9.41 5.17

6 5.61+£0.77 - 93.44 - 13.73 -
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Table 3 Comparison of lateral flow test strip and LC-MS/MS method for ractopamine detection in pork sample

Sample Spiked ractopamine Ractopamine in sample (ng/ml)
concentration (ng/ml) Test strip LC-MS/MS
2 1.75 2.19
Pork a4 3.67 4.04
6 5.45 6.19
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Table 4 Stability of lateral flow test strip at 4°C and room temperature

Period (month) ImageJ analysis
4°C Room temperature
0 22.3142.61° 22.3142.61°
3 19.89+2.19% 21.27+2.28%
6 19.39+1.16™ 20.60+2.09%
9 18.44+2.29° 19.94+2.45%

2b Means=+standard deviation in the same column with different superscript are significantly different (P<0.05) according to Duncan

multiple range test
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