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Abstract

This project was continuing from the prototype for the ractopamine residue detection by
lateral flow strip test that received the petty potent No.14804 on 11 January 2019. Therefore, the
purpose of this present study was to validate of lateral flow strip test for ractopamine residue
detection in meat and feed samples, to stabilize the strip test and to compare method with the
produced and commercial strip test and LC-MS/MS method. Amount 2,000 strip tests were produced.
The quality result was evaluated by naked eye and the qualitative result was taken a picture and
evaluated the intensity of color by Image J program. The result showed that the cut-off values of the
strip tests were 3, 6, and 5 ng/mL and limit of detection values of this strip test were 0.42, 0.85, and
0.89 ng/mL in buffer, meat, and feed respectively. The accuracy and precision values of this strip test

in each extract sample were accepted in range by AOAC.

Twenty of pork and beef sample were bought from local market. The feed sample were kindly
provided from Bureau of Quality Control of Livestock Products, Department of Livestock Development
Ministry of Agriculture and Cooperatives. The extract sample of these were detected the ractopamine
residues using the developed and commercial strip test and random confirming the result by
LC-MS/MS which found the corresponding result as negative. In addition, this strip test could be stable

in 9 month and kept in wide range of temperature (4-30°C)

Therefore, the evaluation results indicated that this the lateral flow strip test are accuracy and
acceptable for detecting ractopamine residues in meat and feed and the technology of this strip test

might be transferred to produces commercial strip test.

Keyword: monoclonal antibody, lateral Flow strip test, ractopamine
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1.2 Inguszea

1. efnwuseansaniUssiuvesyanaunaaeuisalaniduanasluilony Wedd wagemsdnd lag

nsianusalanidiuadlue1ms (Fortified Sample)

2. ieUTEHUANAIEAN I NYBIYALUNAADULIA NI UANANIANRIUNTY

3. wellSguiiisunisnagaussalaniunndalagldyaiaunaaeuiuis LC-MS/MS 9 nsegengy

Wweanulwiony Wetuwaremsdn

1.3 HUNISALTIUNIT

eEOMEFEN nanssu Sruautuild KSuravau
1ifleAnudsAnsnmdosiu | wilsugauauneaeuiiussqlures 60 Fu Wuiing
YasyALaUNAFBULIAlANIIY | axgilifley egratiey 500 YA
w3guansaia sample blank 20 Y 204U
ke Fortified Sample
NsnAgeUUsTENSNINYALAY 60 DA
VEGRMIELIEI T REL T NIRFUNS
(1) Lﬂf@ug DUINT
(2) o %
(3) 2NN
2. ieUssifiunuasanInues | nstiugaLaUnadeUT 10 7 AnAtun
yanunagouusAlanfiuands | guvniivies wagihanmaaeu
ity FTULIANN)
3ifleuidiounsveaey | shnsfudegaiony et 60 U Wuiinn, egsne
wsalannunneslagldyauau | warensdnd egralosviinay
nagouiu AUTS LCMS/MS | 20 fegna nageufiugaulau
GRN
dui019 20% Yo LAUTLH 30 Ju AnFtun

NAUINLATHAAU ATIATIEILIND

Ly

guduNa A8 LC-MS/MS




uni 2

/

a a A P
LPAFITHAZIIUIVYNLNYIVDS
2.1 wsAlandu

wsalawidu tduansluna wiudi-osindas T4 an1aiail @ o 4-[3-[[2-Hydroxy-2-(4-
hydroxyphenylethyllaminolbutylJphenol gaslutana CigH,sNO; Hxdalutanaiiniu 301.38 azanglaly

[
v [

Fihazanefits Snwagmamenmdunsduniviedvneiy eusalanndudrgiuniedniazsitgnszua
Fonuazwadnaniie Tnsusalanifhasduiviiomneivuiadudnsanssuanunsaaglotu vlvusuna
lusfululadundsanas ssnsedyiivinvednd anssuiunmsaddusiu fnarldusuandadiieiudy
(He et al., 2008; Michell et al., 1990; Veenhuizen et al,, 1987) usalawdiulasuayginlildiduaisise
nssgiulauInng 20 Ussmeialansiuianauinuazansgoiinidig (Zhang et al,, 2010) Tneidled
2003 dUnNUANENTINNITEIMISUAZBNENSgOINENT (FDA, 2003) Teannzifeulild wsalnmdiududdiuney
Tuesdnd dmsudssinaus@a viugean ladude muian a1s15asgladiiy #50ud (Anonymous,
2001; Weilen et al,, 2002) WAUIAT D9&LATLIAY Wazlungla (European Food Safety Authority, 2009)

sy elilduwazimunli usalaviiuduaseuauluemsdad usdnnin 150 Uszwna wu ananalsy u

S

guulaiinsiald usalawduduansissnisiasaiiuln (Zhang et al., 2010) dusuusewalnednsnenenu

2

veansiiouaygInlnldinenisuadaiwdlisnsnununisanasuldusalanduludaslneuiu 1oy

2 il
fa a A A

inwnsnsfsaiusalannfunldfudnitdeaiensuilaie wu ans Tade saufadnitnde uaslduade
Fafussavlamnningniuarls vilidnifndmidonn dnvurveadaduiuns nssmuanuiouves
fuslna uasiterarilsniansdn vilfnwnshesldusalamiudasnntu dofusinamslduniu vilvida
N139NAN909ENTIUNANA NI INERT loglanizdiunee vesgns wu dy, 1e, wiadly, e, waglusy dewa
nsgnusogunmaesuilan veTeenaiidudedin uasnaneUssmaRdnsiudiuazdsoonndndoel
dedninuiassmalnedie mnuansenudequainaesiuilandaiingalidadu ssdnisensuasinums
LR 9dunUsEY1v14a (Food and Agriculture Organization, FAO) AusaAni1saurdelan (World Health
Organization, WHO) %alé’ﬁmiﬂszﬁqwﬁaf“fuLﬁmﬁ’umiﬁmumﬂ%mmmwﬂﬁwﬂumﬁmﬁmeﬁmmiﬁmiﬁdﬁ

& a v o
LiJummgmmmﬂumiaﬂ



oH H
ractopamine

OH Cl T H
H “C(CHa)y
HO ~e(cH
/jg)\q » HoN
HO Cl
sulbutamol clenbuterol
CH
R < OH
: CH, H
HO N\
C(CH3)3
N
HN—{
[0} OH
zilpaterol terbutaline

JUN 2.1 lassaiamaaiivesusalanniiuwazansaus Tunguiuin-eglnilad

2.2 1AIFILATANAIIYDUIATANIETY

iosnnisoygalildusalamiiu lusuuadnfvesdinaunngnssunsemiTuaye1ves
ansgeusny waznsdnasuldusalanndududrunauluewnsuaziduvesdaluusandlne vilhiAoua
nsgnusoguamvesfuilan uarnsdenaUselevinieinuntsin sanmmidiuardieensdnfusiondn i
ansmndnsasksalamiiu fafuangnssuninslasinsunsgueImsseninasame (Codex Alimentarius

Commission, CAC) Aelan e iugIuU998IANITOMITUAZINYATLNIENUTEE 118 (Food and Agriculture

'
a

Organization, FAO) fiuasAni1saunsislan (World Health Organization, WHO) lafinvuauSunaansasgn

gausuliiinisnnA1 (Maximum residue  limits, MRL) tieliluinasgiuaina dananslunnsiei 2.1



= a = o v % a
BTN 2.1 ‘Uill']mﬂqiﬁjﬂﬁjﬂ‘mEJE]lJTUI'VIﬂJﬂ']iG]ﬂﬂ'NSU@QLLﬁﬂIWWW@Ju

wilnde dede MRL (pg/kg, ppb)
AU a0
1o 90
1A
nanuLle 10
Togiu 10
AU a0
I 90
ans
nanuLile 10
Togiu 10

WasTian : Codex Alimentarius Commission (CAQ), 2015

2.3 NANTENUYDIATLIUBLAY

WILNINUNAILVDIALANELAEIFNTUNITIR 1ng Ne.as. Ruriiiigy waledumd uay Mmansiansdiieshnu

P3.1587 $PU1 1599 “Beta-agonist @19L39LUOLAY”

https://www.swinethailand.com/15361790/beta-agonist Search: 3 Jan 2018

astunguiudn-arlnilan (beta-agonist) 1y Fayniuea (Salbutamol), FUymeaTea

(Cimbuterol), trauymasaa (Clenbuterol), utwulnasoa (Mapenterol), LIALANITU (Ractopamine), LAY

wumesea (Clenpenterol), lwaimesea (Cimaterol), AYLMaIa (Cabuterol), 1UImesea (Mabuterol),

ylaywesea (Tulobuterol), lusluyiesea (Bromobuterol), aymau (Terbutaline)



https://www.swinethailand.com/15361790/beta-agonist

anstunguiudn-exlnfladdudmenddgilderussimlsaneu fin drelunisvenevasnau gnseae
nszAunsiuresiila frglvinduiloungnaaneda wazdiglinduiliavensdd iWunsaaeisluduiageay

Tusnanne

lutsemdlne ladnisdiaislunguiudn-ezlndad lnslamzinauymesea (Clenbuteral) wagday
ywea (Salbutamol) anldifuadluemavy arstaanddludenyunfeiuslan usunseluewns (food
hazard) Ussiamdunseniaadl (chemical hazard) Insinuasnsgidssmydanuagiuldansiui-ogindadd
Tnoimzinauyweseas st na. 2531 taglidenisnisdisineg fu 1wy aunea talwad wolusiia

Unoa 2201 wazhualp-toa sy

Hewnldiinisldimauyimesealugnau wazganudunalumsddiiiussma dnluanssaiaung

v A

Snvflanianfesludatufe daymuea (Salbutamol) Famaelaiieninngziinisléidueiveau wi

q

[ Y &

Faymueaunliiainguszasd Aoldiduasisallowndlaenaslusmsuazindmsuitemy welvignmydl

& )~ o Y =% o Y a
LUBLLANAUNA Mlﬂmuu@ﬂ%ﬂﬂqimﬂiqﬂqﬂ

HAYDIANTLI AL TBUAImENY

o

nelmAnnatufgmafIdn inlvdndiinoinisiilausiiu Tudatuavdane1anunisaieuad
v dglj Ly % v LYY e“:{l QI r-g a o 2y I3 1 v ¥ v a
nanutarla nisasremnuseuludidniniiudu duavinlrdninuseainusoulsantaead kazenannnNg

ATEAIINAIINTEY (heat stress) la uanINUMYNETIneganansadunaiisnwazdanduyuauniiung

Tnglamzusnayinn dunds vieusnanlne dlasulTunugunnyg myazilonsdusgnaoniia
HAYBIENIT I launsray Ny

- s nvyiiileuaaiinanndu ludiudesas assiuanuieainsveuslan
- MaAaileTAA U (PSE) anal

o WadAknra1NINUNG WeunNaelidnwasllaAaud 19w
o = & aa X v
JunTIENNTUSLAALLeVY A IS L lauAImNA1

N15uslnatlednindasisallownInnA1edanasan1svMuYeIsEuuUsEamAIuANNISINIUYes
nanilenila ndralleseuremasnden naenan nszzlaane 1udu enalienisdedu ndnuile

= Y Y & a a a a = = 3 v A Y
ﬂﬁ%@!ﬂ UnfTue W'Jiﬁ]LG]ULTJNWUﬂG] NFLIUNTLINY WNYUATYE VN8N UUAL u@‘lﬂﬂﬂa‘U ﬂﬁ‘lﬂ:ﬁ



913U To1mImsdalszam wasiudusseundmsundgdassduasiulsamila aruduladngs

WU wazlsalaasinsesn

Uszalnowagansszmaldiuldansngudlunisudnemsdailaoionn Wudunseluemis
(food hazard) Usztnndunsignaail (chemical hazard) AuUsgn1ANTENTINA1E150UAY (atiuil 269) .a.
2506309 1nsguoINITEnsUdeuasafingudnn-oglndas fvusliensnnaiadinmsgnlasnig
Linunsuudeumsiafinguiudi-ozlniad uannfevesensnguil sudsnslunszuiunisaduazaas wie
wunuelad (metabolite) vasansdandmidng mannviesesinsuidionasiaiiniussands Whiulusa
vaninae ReuluuaziSnsnsalinssimalnnisfididnnuauenssunsemsuaze1Uszna lngany

WU UUDIAYATINATDIMS BTANURAANNTE I U YEIRO1MIT WA, 2522 LAUSENIANTENTINNYAS

¢ ° = A N o o say 1 Yo v A ° 44'
LATE@NNIA L399 NUUAYD UTLLAN TUA Vﬁ@aﬂ@mgﬂ@ﬂ@7%755@3W1M@um7@17ﬁu’]LGUWLW@GU’]EI LAEATNUNUD

q o

cal v aLy

Uszinn ol anvae Auaudivasdiudssnavvesingifuluomsdainmuldduaiunanlunisudnaims

v 6 v a v v 1 I v 1 v wa v ¢
#@my W.A. 2545 EJ\‘iZLINﬁ‘Uﬂﬂ‘UQ‘Hﬂ’NQ%?AﬂWﬁ@@ﬂﬂUUIVﬂJG]’]ﬂJWi%i’WUQJ}QJ}G]ﬂ?UﬂNﬂﬂJﬂ’]W@’]%TﬁﬁW} W.A. 2558

2.4 RENN15VDIUAUNAGDU Lateral flow immunoassay

LaUNAADU Immunochromatographic assay (ICA) ‘Q‘JULLUUﬂWﬂ%aimL‘HﬁSUWU (Lateral Flow
Immunochromatographic Assay; LFIA) %38 Strip Test lunisiunadialasuiinasifiunldsiuiumaianig
QAAUAUINYT nann1svesLaUNAaeU ddnwuraangiu ELISA lnge1deujiseseninuouiues uay
woudluuululaswaglaa LouneaeugnUszegndldasausnlun1sviiaunaaaun1sniassd NMTIATIEYNE

o v < ¥ L o ! aa o
anansavilasanilaensidanen JagduuaunaaeugninunUssendldlunatganw wu Minsinidadelse

Tudnd nsasrafanudwlantasulue s uardwinaou Wudu Teesaludiudseneundnvasuau

NAARUILUTENBUAIY 5 diu Fausavdruasiiniifiuansneiu fsguil 2.2 Fauseneusmiy
(1) weiusUF0E19 (Sample pad) IMtN7AsULaNTOE13618819

(2) unupIWoUAUATNAnaaIN VAT ITRTI9dU (Conjugate pad) WudunldnIwouduaiiin

28NFYAINIENTI9d0U (Detector reagent)

(3) WHWIATIAIBE (Analytical pad) Wuusnaunldlunsiinuiisen Ussnaudedu 2 du fe

HunaaaU (Test line; T-line) wagtduaauAu (Control line; C-line)
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aaa

(4) urugaduf18E19 (Absorbent pad) vinigadudiegediuiy Mmdeannnisiiaujisenain

Analytical pad

(5) ulusDINa@fn (Plastic backing card) YnuNgndIUUTENOUTBILOUNAGDU

wHuAT9 Ab-Detector reagent
(Conjugate pad) LL&ihAqmﬂﬁ'Uﬁ’mem
BRUIASIZYIAIDE1S (Absorbent pad)
(Analytical pad)

l

LHUSUADENS

(Sample pad)

LHUTDINEERN

(Plastic backing card)  Ldunaaeu E LRI
(T-line) (C-line)

fiFnnanis e

gﬂﬁ 2.2 dszneuiluveawaunagey (Usng, 2559)

= Y P & I3 a W L.
Wewheusalamiiy WWuansluanavuiadn sukuunvageufe JULUUKYTY (Competitive assay
format) (Sajid et al,, 2015) ftunaunagougUuuULsiumRIzdmunTIRasTiluanavuIman wioans

'
Na

NANINUGIYY B9AUTENBUVRAUNAABUVDIFULUULYITUY Uanafaguil 2.3 (n) Nann1sveIuaUNAgay

aa

sUnuuwsdu U 2.3 (@) Wledeesgnvenasuu Sample pad feesaziadeudiniu Conjugate pad 7
MsRsiElouAUeRTUMsTLInTIa0U (Detector reagent) AflealiAsaynianes lunsdnauin azusing
LaUARaULRET fiudm C-line Aelusegaiiansfidesnisvageu (Analyte) Insanslusietne wazansfinss
Uhandunaaeuazutstungaiudu Ab-Colloidal gold wagindouiiiiu T-line Taglsiduivansiignasauy
T-line 1ilaaananslusnegangsduiiu Ab-Colloidal gold vuawdraliimaeueudvedlviduarsignasauy
T-line 3dlsiUsnguaud 9niuansiiduiy Ab-Colloidal gold agiadaudiinu T-line TUgs C-line wazazgn
JufueuivefiianudimzduLeufvefidenfiafuoyunianes wazusinguoudd C-line Tunsdnaay

Aelustegeliiiansidesnisnaasy Ab—Colloidal gold AstARBUTINIU Analytical pad wagduiuaisign

#39UU T-line 1asansiinsauu T-line Wuarsuilarentuiuaisidesnisnagaey antu Ab—Colloidal gold
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v Y

wlAROUNHIU T-line LU C-line uazgniumewauRuaAniiamudnziuLeuRvefileuiniueyniA
V04 wazUsnguaudn C-line Tunsalluaunaaauusinguavduauiediuiiin T-line 3s luusinguavd
\@e Lanauaunaaeuiidymlianunsawdsualaiiasanvateanvnu T-line C-line 38 MAb—Colloidal

gold fmsideuanin 1Wudu faandluning 2.3 (a)

n Jismantilna

sy v Ay
AN fe W

o 2 P o & o dd e
T EDITERGT WL U FEVEDATTMRSEIU  LAURAUDRVITENID
- u o [ -3 of o
(analyte) SRR UL P (uaum ) fussuBuesmiay
{Ab-Colloidal gold) Aafuauntanad

JUN 2.3 (n) dhudsznauvesiaunageusdiuuudadu (1) ninnsvinau uag (A) suuuunsiusnaves

sUsuuwsdy (TAns, 2559)



2.5 A8 19NARNMIILaUNAFDULSALANIIUANNASUSZINA

899 Green Spring , Quicking AR NUTZNAIY, 819 Biopanda NANIINUILNABING Y

§% NEOGEN uaz CD creative diagnostics nanainuszina USA tHusu

Ractopamine Rapid Test (Tissue)

RAPID
RACTOPAMINE
TESTING
SOLUTIONS

Em 4 g e ot et oy

JUN 2.4 FR819YARaUNAOULIALANNTIUNIINITAIRINAUTENA

12
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[

2.6 UL NNYIVD

Tud 2009 Zhang wavamg laWmuigauaunaaeulagmaila immunochromatrography Tun1s
arvdanauywmeseauazksalaniiiy wieudululaaievy mmeaeulinaniely 5 uii Winanmsnaasu
Fanaun i Funewiier srunannasuiienar wudidenaseuludiaaneuy e cut-off 1e9 iaauyw
oseauazusAlail ag7l 1 ng/ml wazileliinios scanner Hrelunissuna IieuIamandingainld
(the limit of detection, LOD) éfm%’umauymasaaLLazLLiﬂImwwﬁu 7 0.1+0.01 ng/ml g 0.56+0.08 ng/ml
iy Welieuduis Gems lumsasata wuinisldgaununaaeulinaronedosty fifuuaunaaoudi

ladanuidetie inasinsa uwazsialdune Seanunsatluldludy screening technique

=

11?0 2016 Buakeaw hazanuy tawseulululrausawaufvansansalaniu wazlaulululrauea

a oY ) ) a & ax . .. v Y]
weuAveAtuIiRLINIATIRInksAlarnTuluilenylaeds indirect competitive ELISA lriA1n15n33aTnusA
Tandulug19duATININTFIUIENTIE 0.05-5.0 ng/ml wagA inter and intra variation assay 8¢/luy4#l

gausula

Tl 2016 Gu wazamy lawauin1snmadausalandunndsludaaiznysiomeadna lateral flow
immunochromatographic assay lngldlululaaueaseusalaniduniiaundundanulias e cut-off ves
wsalamiiuludregrelaanieny wirdu 2 ng/ml uenanil Liu wagane (2016) lamuin1snsiniausale
wWiduanAg udaanizny sremaia lateral flow immunochromatographic assay tngldlalulaaueasie

a d' U dy Y1 = U 1 | (% d' 1 14
wsalaruniaundy a1 cut-off vasusalannfiuluiegrslagieny Wiy 1 ng/ml LileeunanIgn?
wWan wazillaldia3es optical density scanner TiAUIuusNgaNns2aTala Wiy 0.1£0.013 ng/ml ile
a o aa v Y ) ! Y £ X ° .
Wiguiuis LC-MS/MS Tikadennansiu tansinuaunageuiinauidulasnsairlulglunisg screening wsa

Tanduananalutaanizld danudndans 33n51a 7057057 s1anldune wazilulgneaunules

Tul 2560 Asunsal Deun1wn wazaue lanaadeunulylnvedlisimseraisnguiudin-evlniad
leun ansdayniuea trauywsen wavarsusalandiuluemisla d1838 LC-MS/MS Faduisiinsngii
Wawndungluiesljiainis ann1sneaeuauldlavedds Wsanainnisasiensmunnsgiu Aeaad

a1113005393Ala NadeuTerarnINdUALLATNAZEUAIUTEY LanIInMaN vuzanIzYasIsaglunue
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[% [
o

nsgeusuld AwuIsnsiaseniianingan dwsuldinsevansdayniues Wwauyvsea waga1shIale

W1TlU N5EAUANLLTUTY 0.10 — 1.00 Jadansuseilansulusimisie

Tud 2019 Preechakasedkit waganig liwau1isnsinIsuusalanfud oudvlusfuuuulvadlngld
UFASE iy iteliAnufAseldludunouien desonesen Wansiaiuaznaniosnitiiau uaziily
Uszgnalilunmsnmaiauselamniuluemsdn lasiSuaunagey nuiuaunaaouilali e cut-off vedusa
Tawnilusneegnsemnsdnd windu 1 ng/g ilosunaseniuan waglyien % recovery wazanugndes oglu

Wneugingausule



unil 3
= adq a o
FELUEUIONITIRY
3.1 NTAREUYALDUNATDUAULUY

3.1.1. MsinsNETaraIedmIuUsENaUYALAUNAERY

3.1.1.1. Goat Anti-Mouse IgG (GAM)

arsazaredmiultiluiduniuauresounageu Ae Goat Anti-Mouse IgG (GAM) A2 dUTY 0.5

fadnsureiiadans Tuaisezaty Phosphate buffer saline (PBS) pH 7.2
3.1.1.2. Mswieausalawdudensulusiu (RAC-BSA)

sl eudausalaniiy (Ractopamine; RAC) AulUsAu (Bovine serum albumin; BSA) d1nsuld
Judunaseuvesuaunngey Tnsthusalanidiy 10 dadnsuavarslutingu 1 dadansnaufvaisazans
TUsAunng 10 ﬁaﬁﬂ%’uﬁazmaa@ﬂu 0.1 M 2-(N-morpholino) ethansulfonic acid; MES pH 4.7 fifilaiiey
Aaplsn (Sodium chloride) U3uns 1 Jadans W@u 37% (v/v) Wesdadlen (Formaldehyde) 250 lulpsans
vufigamgdveslufifinfidliiAnufisenduiu sndumsilaeyladaluaisazans Phosphate buffer saline

pH 7.2 Wunian 3 Ju Neaumgdl 4 esriwalded wuTualusfiudie3s Bicinchoninic Acid Assay (BCA

assay)

oH |, OH o _-COOH
§ A v
+ H” H +
HO

Formaldehyde Protein
Ractopamine (RAC)
/C‘OOH
H _ "”"\\/ BSA
H
\ S W OH
OH =
RAC-BSA

SU# 3.1 ma@enusalavniiufulusiunme (BSA) Tnsufien Mannich
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3.1.1.3. mswseulululAaupaLauRUDh

thwadleuilaun s 104 Tindalululaausarousalamniulugudassilsndsduomsifonead
ISF-1 serum free WiaiiuuSunadululrausaneufived wonwadesnanomisdsaeadineduini e
1,500 soUReWNY a1 10 Uil nsesensABuEadee filter membrane wuna 0.45 lalAsiuns a0t
ﬁﬂﬁﬁﬁjwéﬁw’?% protein G affinity chromatography Frewm3ed affinity chromatography (AKTA™ Start)
Ingldnaduiidnsagu HiTrap Protein G wu1a 5 §adans v2ai 20 mM sodium phosphate buffer pH 7.2
wazUFusmmmslvalsinindu 1.0 faddnsteunitiiefuredinilfidndannizauna Wuomnsidsswadiiil
Tulpaueaweufved Usuns 500 faddns adlulumeduy dalusiudiliduiuiusiu 6 Tureduiidie 20 mM
sodium phosphate buffer pH 7.2 Y3195 25 fiadans vhnisee Wlulpaueaweufvedfisuiulsiu G 15
90NAINABANUALY 0.1 M glycine-HCl buffer pH 2.7 \ivasaraefisenunainaedul fraction av
1 §a33n5 Faudaznaonil 1 M Tris-HCL, buffer pH 9.0 U3u1ms 40 lulasdns Wieusulill pH Useana 7 Tay
asazatsusiaznaenIzuMinAINsAnAuLasTiaE1IAAY 280 ulluwnsaINLAT B ndsantuth
waenfiflululnaveausuivefunsindu ilulaerladalu 2mM Borate buffer (BB) pH 8.2 tfuiian 3 u

waztilumUsunalusiuaieis BCA assay
3.1.1.4. MIwisuasazatgaynanasfnaaniulululrausawauiued (MAb-Colloidal gold)

Anudndrumnudutureddilulaaueansuvefuayeunianesdiuzan Tngtiasazay
aun1ANeA (Colloidal gold) Yum 20 uluns 1USU pH Tvivindu 8.2 e 0.2 M NayCOs pH 9.0 1nise
lululrausausuvenlidanududulugag 0-300 lulasnsudedadans fae 2 mM Borate buffer, pH 8.2
Auasluauviln 96 vqu viauaz 20 lulasans iua1sazatsaynIAness pH 8.2 200 lulasdng Uui

[

gaunnivios vuesosg nduan 1 Falus ndantufiy 10% NaCl adluvquaz 80 lulasdns udauluin

=b.

AINNTRANGULEITNIAINENIAGY 520 WlWNAT Tsannaududuvedulularauealaufuadfianfge

a

Tirgandunasgean nieusunalululrausateuivedfivesiign Nvilvdveseunianaddaiinnig

9 9

Waguwlad lngdvesansazaigoun1nnesrndansldiluaudusiy ntduwseusynianawiefinaainiuly

lulpaueauauiuadlulIuiauin lngdiasazaiuaynianedl Ysuns 50 1addns wwulululaauea

a [y 1

WAURAUBAANUTLT UL AUAIINa1 AT 198U USUas 5 Hadans @nsnaiu 10 : 1) wenduan 2 Falus

a

a gamgivies NtUALAITAZaNY 3% BSA USu1ns 5 Taddns weriigamgiivies iWuan 1 dalus uagih

3
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asazargeumanesfidnaainiulululaausauouued (MAb-Colloidal gold) § uind sadi aauia
15000 s0UsDWT Tigaungd 4 asmiwaidea gadladisly avaengnou MAb-Colloidal gold fapatsazany
Borate buffer 1 fiadans antuiludumissdnafaiednduilideudia Tnavherianun 3 ads uas
azangnznaudlsazans MAb-Colloidal gold NEURI8 3% BSA waz 2% Sucrose 7 avatsluaisazaiy
0.01 M Phosphate Buffer Saline pH 7.4 U311as 5 fiaddns laa1sazats MAb-Colloidal gold d@wsuinly

WUUU conjugate pad ﬁ'ﬂg‘dﬁ 3.2

g A
cmoia.mou'id.lcom- + \(’ 1( \(I ‘ \Y tf '\(

No.: 19F0515 QIY -1 QY ’ ," S
Fano, ; KP-05 1200008 -KP-05120003 Eyy y Qf = ﬁ\/ 1{

S ¥ 450c (o NOT Nt iz
=N

Colloidal gold Antibody MAb-Colloidal gold

E"LJ 3 2 ﬂ'ﬁLG]i‘EJlIEJ‘Lm’]ﬂ‘VIEN‘VlG]fﬂ@ﬁ']ﬂﬂUIllIuIﬂaUEJaLLEJ‘L!G\‘UEJG]

3.1.2. ﬂ']iLﬁl‘%EJSJEi’J‘u‘USZﬂBU%BQ‘IJ‘ﬂLLﬂU‘l’IﬂﬁaU

3.1.2.1. nM3w3eu Sample pad uag Absorbent pad

a

Uk Sample pad (standard 17) wag Absorbent pad (CF7) auﬁqmmm 37 saAalfea 1u

Y

nan 1 alas Aeowhunldau
3.1.2.2. nM3ie3ey Conjugate pad

v ulowds GF 33 suliuisiigamadl 37 esangadeod Luan 1 99lus dhaisazane MAb-
Colloidal gold WuasuuuHu Conjugate pad Aesgnsin1suu 10 lulasdnsrolsufiuns A181A3 Dispense

Platform (Biodot) auliuisiigaumall 37 esmwaded Wuvia 30 wndl
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E‘Uﬁ 3.3 1304 Dispense Platform (Biodot)
3.1.2.3 NM3#38 Analytical pad

ukwusiusululasiwaglaa (unisart CN 140) Anuuususasnatadin (plastic backing card) W1ly
auﬁqmm:ﬁ 37 asfwaldea Wuan 30 Wi suduneaay (Test-line; T-line) 678 RAC-BSA ANMLNTU
0.75 dadnusiailadans uaziduniunu (Control-ling; C-line) 998 GAM ALY 0.5 adnsuseladans
#eLAdes Dispense Platform (Biodot) Sns1nisniu 1 lulasAnsdeiwufiuns anduinlueuiigungd 37

parawea 1ual 30 Ui

——— Absorbent pad

Control line (GAM) o == c ——1— Analytical pad
Test line (RAC-BSA) =f~= i

#&——— Conjugate pad
. (MADb-Colloidal gold)

&—— Sample pad

Plastic cassette

JUT 3.4 dulseneurediaunagaau



19

3.1.2.4. ﬂﬂiﬂi%ﬂaUﬁq@LLﬂ‘U‘V]ﬂﬂaU

11 Absorbent pad finaduu plastic backing card Ingluaraduanndsuiuiu Analytical pad
nufin Conjugate pad Minui1easazas MAb-Colloidal gold T¥auuunestu Analytical pad wazin
Sample pad l¥@uuLneiu Conjugate pad arnduthundalviinanunitewuin 4 dadwns sowniesdn
waunaaau Guillotine Cutter (Biodot) WuskaunaaeunUszneudiiundunaiadin igawaunageuiiv

Tugaseasnfougeiuainuiu Unlwain inuigamaiivies Aeguil 3.5

JUT 3.5 TunaUNITUTENBUYALAUYAGDUY
3.2 FINMINAFIULALNTHUANAYDIYALOUNAGDY
3.2.1. AWNsvedau

Inevgndieg19Usung 150 lulasins adudesmendiogne 9anuuieiiald 15 uil eunanaaey
Uszillunameangn uazihnisaenmaglanaasaiununas liednAmnududvesdunagauniglusunsy

97UANd Image)
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3.2.2. MiwdanagaLaunaday

nsdwlanafeaeni feauaunaaeuUnguavaniadu vinandumuauudlivsnguauaiidu
NAADU WANIIN A1 amagauilusalandu TulTuuuINnIImMTawniuA cut-off YBsYALaUNAGDY
senudunauin (positive result) widganadeuUTINguaAeNdy TaUTnMAUANLATEUNAGEY WARS
Méregrmegeulifiusalanniiu luusinadosninA cut-off vesyauaunagey $1891udu Haay (nesative

result) ﬁ\‘igﬂﬁ 3.6

e——— Absorbent pad

Control line (GAM) o == c ——1— Analytical pad 3 C
Test line (RAC-BSA) =f= T B
i i3
@——— Conjugate pad
. (MAb-labeled colloidal gold)
@—— Sample pad
2 -
NAaQL NAaLN

NUAFIALN

Plastic cassette
™ —

Tudretnanagey WY lughetranagay
w3AlANI R AusnInnnTu

dsnguaud 2 1&u Usnguaud 1 1du

JUT 3.6 T/NIMAADUKALNTHUARAYALAUNADUMEAAN

neUsTluNanIlusuNIueAE Image) innsanenmuaunegeunelanaasmuauuas 1unin

i Y o Y] ~ ~ a a ' o c{'
ANAITULVNAVDIAUNAFDU LWE)L‘UiEJ'UL‘VlEJ‘ULLa%‘UigLNUNaG{!@LLﬂUWﬂa@ULLW@SGQG”I @\TE‘U‘V] 3.7

3.2.3. MIUATILVNA

A1AneeN (cut-off) fie AANMULTNTUYBIRSAlaNITUToeigaviliaundvesdunaaaumely

~ @ 16 Aa a v &
maﬂﬁﬂLLaUWﬂaa‘ULLiﬂIquﬂJu L‘LlummqmnLﬂ'ﬁw‘léflummmmw GLWNaW@aaULUu’U']ﬂ

[

I IAYBIN1INTIINY (Limit of detection; LOD) Aiw Arruiduduvensalanduiiiosianiiliian

AudNdanas 20% laenisenuaimududnslusunsy Image) Wurmaniinszilaludauiune
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Fa71inAlel (Detection range) Ao Yavrududuvsnsalannfiuidudunsweoinsnunsgu

,,,,, -
Fk Edt image Process Andyze Plgns Window Help
[Bolaloj<4lN Alalol0) pfm||8 |2
<2148, yo2ih sahee2eZ

§ imagel
File Edt image Process Anyze Pugns Window Help

ANULLTUTDIETALANEUINTFIULTALINTIY

WlunsSuseliadans)

JUT 3.7 sdiuunsuszdiuramelusunsus1ued Image)

3.3 NINAFBUUTEENTAINYALAUNATDULIALANIEY
3.3.1. nsAnwINAvaIwuNNINYluRI8E19 (Matrix effect)

3.3.1.1. Msw3suansannandlegwiladn?

[
A Y

dnilevyvioilet valiaziBon thands 1 n3u lavasanaaes antuwia 50% wvuealy
ansavay PBS-T 1 fadans lwe1de vortex ifunm 15 it nduthihuniesiiarniiseu 7500 sousio
wnit Bunan 20 wit ivdnlaududahlusiluindion unan 30 wii andudsliduiionmaiives uas
il dumissfianmiasen 7500 seuseund WWunan 15 il figumnies ielwldansatndiulaanide
myuaziiletr faguil 3.7 iesmnuavessmindanarsartn o1vdmareyaununaaey Ssfeshnisndonns
ansaie Wlemdanduiivmnzaniugauaunagey Mnduneafogiesatnasuuuaunnasy U3uns

150 lulasans annuwnaiall 15 w1l enunanngeukUananisnian



o & o < o
FAUDEANT 1 NJY

l

Wy 50% wwnnuealualsayaie PBS-T 1 Jadans

l

Wemg Vortex 10 Wi

l Y

Juwmigeiinnugiseu 7500 seuseunil, 20 Wil Ngaumgiivies

l

I3 1
vivaula

l

auludmen 30 u1¥

l A

aalidunaumgiivios
Juwigainnugiseu 7500 seuseunil, 15 wnil Neaumagiivies

l

< 1
vnuaula

l

NYANAFOU DIUNANAFOU

o
Y

JUN 3.8 TumauNIswiEENsainaINAeg 1 ledi

22
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3.3.1.2. MSWSEUANSANAINFIDE1DIMTER

Feemsdnd 1 nfu ldvaeanaaes 1y 10% wWnuealuaisazaney PBS-T 4 1addns wewiiey vortex
Junan 10 uil wazihludumiesiinnudaseu 7500 seuseuit Wunan 10 uiil gaivansadndiulald
naeanaaedtui aeasaindulanldlunegeuiuyauwaunegeu Asguit 3.8 Wainuavresuvsngansana

NNOMNTENT D1dMaRYILAUNAADU FerpwinNsiTeaNaTAlALAENAdUULALITULadn ]

F99197158M7 1 NSY

l

WAL 10% wnnusaluansazane PBS-T 4 1aaans

l

LWEP2Y vortex L‘ﬁumﬁ’] 10 W

l

Yueainiusisau 7500 sauUsoud, 10 U9

l

< 1
vvaula

l

NEANAHOU BIUHANAHOU
JUT 3.9 dunaunsinieuansainaIndieg 19 sdnd

3.3.2. M3IA1ANLIYBIYALAUNARBY (Sensitivity)
3.3.2.1. mMsmaanuhluaisazansdviines

wignasazagusalandulviianududuaning 0 - 10 uilunsusdeliafidng venasuaunaaay
U3uns 150 lulasing nuudneiield 15 unil unanaaeuwlananignlanienien cut off wazguea
ANLLNAvadUnagaumMElUTHNSH Image) HNANAMULTLENNIET9NTINUINSFIUYBIENTaEaBusALA N TIY

Lagm1An LOD viMmagauanuiduduay 3 91 3 ¥AN151aaes
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3.3.2.2. msmatanuihlussgiledniazevnsds

ieannuavesuamindannisatndiegiusazyila e1vdmasnoyauaunaaey dadsvinnismn
cut-off vasyauaunaaaUluusiazaiindioga Insfiarsananmatharsadaoindony 1ot warensdng
wldiluansarareiogaunuaisazarednies T iuusalannfiuludianududugainadu 0 - 10 ulu
nfusiefiaddng Tinansazaneiietns 150 lalasans vemasuouvagey 1eisly 15 il srunanageu ua
NARI8A18AT UAT cut-off Lage1UAIANIITNEYELEUNAdaUMelUTUATH Image) UNAIAMNLTNENNES19

N31MLIAIFINALMIAT LOD viN1svageuauutuas 3 91 3 YANIINAABI
3.3.3. ASNAFIUAIININNWIZVRIYALAUNATDULIALANIEY (Specificity)

[enaaouauTumIzreaLIUNAgey lagfinnsmuiainnsmageunniinujasordiuvesyanny
naaoulufiegrausazaia foasieauymeseauardayniuea duduaslunguuin-ezlndad Wuwdeadu
wsalanniiu Inewsenansavanginauyinesoatazdaynivea Ilanududuiiiediuen cut-off wargendna
cut-off 10 ivasiiegausazain antulivnarsazats Y3uns 150 lulasdng aslureansadiegis

Wesinanadeunely 15 il vinmvedeuaniiuduay 3 91 3 YAN1INAABY
3.3.4. M5UsTEAIUITNAHUVDYALAUNAFRULIALAWINUN (Method of validation)

3.3.4.1. MIMAIANGNFBY (Accuracy)

&

NSMIAIMINNYNABIVBIYAUAUNAGBY NANTAUNINAURALANINAUAY (% recovery) Uagen

€ a 1

AULYTUTIU (% coefficient of variation; %CV) Imaﬁﬁﬁaamuﬁ/@mj ot uavensdad Aunisna
wainlaiusalamiunnang sihnnswsusalaniiu Inglvdianudutuaavineeglugisdunsaweinsmuinsgiu
neadoene 150 Tulasdns asununedey 29sly 15 il srunanaaeu Taesuamnuidudvendunaaoy
shelusunsy Image) tharmandudisnldnlusunsuniisuiunsmannsgiuusalanndu demuaum
Usnamsalanniuiflegludietng udnhaildunmummm % recovery Ingfiansanaininasisnnsgiued

Ia

AOAC (2016) Ap ansfislauidudusglutae 1-10 unlunusefiaddng A % recovery aglutis 60-115 uaz

o sa 1

AN %CV JANNAUNIaURENIN 32 WaNaNT ¥NN1sawwneg 1 ladmINeIuNSRuLIAlANITY eI IEALaY

ASIIFDUNITANAIVDILIALANITU P28 LC-MS/MS
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3.3.4.2. N15UIAIAIULIULT (Precision)

N13MIAIAIULLUEIVBIYALIUNAFBUAIENTILATIER L LU TULA I Y (intra-variation assay) way

WATILRYIA9TU (inter-variation assay) ¥inA1stmSauasannnute 3.3.1. lnalfnusalanidiy lnaliiianang
WUt uanngeg lugIudunsaveIns vuIngg N warunaasuiuyALaUNAaaU WeNIATIAINMKLUEN

970 % coefficient of variation (%CV) 1agvinN1INA@aUAMUITLTUAY 6 F1 LBANEBIAMNLUTUTIUYDINTT

(%
o 1 [y

ATLATIUTUAEINUY WAZVINNNTIATIZITIANIU LALVINNNSNAGBUANUINTUAY 6 91 NanUA 3 U lneanu

a1

AANNEveLdUNadeUn8lUIUNIY Image) UiArAutudNgulanTUsknsuRBUAUNSINLIRN S

wsalamdiy WeduUsinausalanniuntegludiegns wahamlauauinm % Cv

3.3.5. NMSNAFUAINAIENIN (Stability)

I %

Ineiugauaunaaeulufionmgl 4 ssmwadoauasNoamgiivies Jussezian 0, 3, 6 uay 9 wew Ty
NTUREAYALAUNAGOU ANTUNEANAABUYARUNAZEUMIEA1saza1e U 150 TulAsdns asaunagey
197913 15 W19l 91URaNAEeU d9nNmnANUlTLETRIkaUNadauIndnsidsukUaslunsaly wazeauAIALLTY

duadunagaumalusinsy Image) YiAINAEDUIIUIU 6 91
=~ a o ' a4 a X @
3.4 MSWTHULBUNINAFDUAIDENRIEYALIUNATBUNNANTULDIIUYALAUNATIUNINITAN

VAFBUAIDE ALY UNAFDUT NN VULDILALYALAUNAZOUNIINTAT Lagvinmsinsenansainuasly

TFieseinuisveusavyavagey vin1sguiegallony ety uazemnsdnd vinay 20 Meoge Aneain

o
0 o w 1

wazgUesunsifamlvlunsannumues antuidegruilodnivazermsdni wadaduasaianiuisa
na13b 39196 waENAFBUMIEYARAUNAARUTNGATULEY NlEYaRaUNAdDUNIINISAN TdiBadnansainau 7
YALAUNAFBUUUY Avun  LaziansanaumeaeuiuyaLaunageufieg1aas 2 91 lagviin1sdudiog1aus

AxIUA 25% NNFIDLVNUA ANATIZANDEUTUNE A8 LC-MS/MS
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NAN1SNAAIkaTanUIIgNanI15IvY

4.1. NTATHUYALAUNATIULIATANIIY
4.1.1.  wWansMIENE1IAZaNY MAb-Colloidal gold

wanudnturedululrausaseufivedfivanzanlunsieuineynianasm elillieuynia

NOIANAANITTUAUD AT ANATNBUAINT TIFIHARDANUATHTVBIBUNIANBIAT NUIAVTNTUTLIZaY

a o o

vodlululaaueaueudved dmsuldlunisrouginafinaaineunianes vuin 20 urluwnsi pH 8.2 iy

I )

200 lulpsnsusiediadans lagdaanusualululaaueaueuivedidesNgaiiuaniA1n1snanaunasgian

A o

= = a a ady A vy " a

ANEIAAN 520 wiluns vieUsualululraueateufvefntesiianninlidveseunianeddiiinnig

a =~ o w N A W =i a A
wWaguulas lnvdvesansazatgeunianesdn Sepsidiluauduiu degun 4.1 Wnslululpaueawauiiueni
aadudu 200 lulpsniusefiadans dvesarsavaredinadudues ieosindvsunalululraueaueufved
wiganalunisinaainiueunianesdn Milieynianesdldiianisdudiuazanaznouan Tuvaenluly
lpaueaweuued Mnnududu 0-180 lulasnsuseladdns vinbiansazangeuniavesnUasuanduaudu
g Weosnnlululaaueawsuiveddesiiuluviliuszguateymanasanideuly ian1sduiveuas

ANFLNBUAINN

0.7

o
o

520 U TWLHAT

o
U

]
=

ANNITAANALLLAIN

0.4

&

al

0.3

0-2 T T T T T T T T T v T 1
0 40 60 80 100 120 140 160 180 200 220

AN NI U9 MAD (lulasnsuseRaaans)

a v v a =~ = a o
JUT 4.1 enudutuvedlululaausausuiueflunisieudniuauniAnes
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4.1.2. wamsﬂi:nawmmumaau

[y

d‘ a d’J
bUBDNITINITUIIYU

989AN191NUATLYD4 Preechakasedkit wagamy (2019) Fsldanndutuves
Fuuauuazdunagoutesyauaunaaouiinanduiesd e GAM amnududu 0.5 fadniudefiaddng uax
RAC-BSA A21utdudu 0.75 dadnsunedaddns m1uaiau vl Analytical pad Wuga1sazany MAb-Colloidal
gold Ui Conjugated pad Aw8NTINITNY 10 lulasdnsaolgudiuns mﬂﬂ?uv‘hmsﬂismjwqmmemaau G
#1sazaty MAb-Colloidal gold Usuns 5 dadans mmam@m;@memaauléfﬂ%gqag 1000 %y wazladuyn
uounedevimadeuilesdutuarsazarstiives Tnefinrsanainanuduivesdumunuuazdunaaon
wuinmakaniisassaia gaununeaeulieuduailndifesty fafudahgauounaaeuiiamunyseanm

2000 31 1hlunegeusely

4.2. nmsuszdiuUszansnnyanaunagauwsalandulualegraiiodniuazainisdnd

4.2.1. HNAVIILUNNING luAaE1ladnInazaInisand

v o { &

wisndilunteladedfydmananisinszigauaunedey Wesnhuiedniazermsdnd I
2IAUTENOUANNY 19U Tsiu w3579 UaganI9IMNTOUT FIENTANANUILIMAERY B19RLdINARENTITIUAUTENIN
LAUAUBANULOUALIUVBUAUNAFDUUULAUNAFDY tneNAFeUYRLIUNAdaUMgaTannaInillodnitageImis
dnd wudndethaisannaindiegraudasyiln lUNeaAAaeU LdUVBLIUNARBUTIIUSIIALAUAIUANLALLAY
naaeuliusInguavd 1ewwinuavesunindvesdingrniedniuazemisdnd onainanen1sduiusening
LAUAUBAkALLEUALIN denaranududvataunagey Fhliliunnguaud

3130919 wisudvisaamaveaumizng Ay vin1svageuLaUNAdeUNIBN1SI9919a@5a 1R
& o o« o & & - Y i ) ) 9 s
Wodniwaremsdnd uenainfiannnimasesieu nuinsiiiudnsdiuves tween Tuduines 90 0.1%

< o 4 v v 1 o Y 1 va 1 = 4 <
PBS-T 1w 0.25% PBS-T vilWansanindiog1aafoudl vuwiwaausulannai 3alald 0.25% PBS-T 1Ju

d1982a78UNNOSANNSULIDANNEANTANS LNDTIARKNATDIUNINGDNNINTY INNITNAADIIBINNEITANARIN

¥
=) v ¢

HodnIuareinsandnag 0.25% PBS-T M9ms1du 1:1, 1:2, 1:3 way 1:4 nuid@1sannantledniseaunisiie
PaNERsEIu 1:1 way 1:2 ldaunsamdeuiniuumusule luvaeiseaunisiieasasananensiaiy 1:3
wag 1:4 aunsaindasufiann Sample pad Wuluds Absorbent pad 16 Insanunsausafiunavdveudunaaey

LaziduAIUAY
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'3 v A

ludiuvesemsdnl seaun1siienenensid 101 llannsawdounniiululnseaglasuuusy

al' o =

19 Turagiszaun19130919815a@n AN ons1dIU 1:2, 1:3 wag 1:4 @wnsamaoufiann Sample pad W1uluds

Absorbent pad ¢ Tnganunsauesiiuiavdusadunadounazidununy Ay WeRi1sananszaun1sie

= = A v

Judesfgavesansaianlinnududlnaifesiudiiniuauign Judenaisannainiedninsenunisiioans

q

[y

1:3 LazaNSANAAINDIMNTAMINTEAUNISIDIN 1:2 dmsSunedausaly

4.2.2. mMswAANUlIvasyakauNagay (Sensitivity)
4.2.2.1. msmeandbiluasasanetulnes

theauaunageuiindniuies wmaaeumaeulivesuaunaaoy lnwSouaisazalounsgu
wsalavnfufinuidudy 0-10 wilundurediadang luarsazarstwines 0.19% PBS-T 9ntuliunansazans
1msgIURIAlaNITY Usung 150 lulasdns asludomeniiodns Anszinanaaouniely 15 wil lnewlana
shemanitevna cut-off uazdnenwneldindesnuauuas iemanrsndudselusuns Image) wazih
A1 % AdaERld afensmansazatensguvesusalamduluaisazaretiiies dusumarigad

Baswdilalungauiunn (LOD) Inevinsnageuanuiduduas 3 91 3 ¥An15NAaes

INNANISNAADINUI NI DANULTUTUVDILIAWNITUALTU ANUIUFVDUAUNAFDUILIIAT AN

'
a a =

cut-off NNNISHUANAAITAIYAN AU 3 UIUNSUABTIAAANT FINASUINNAIANULTUTUYDILIALANITUT
¥ ‘NI ‘:{I o v 1 =1 a v ‘ﬁl o 1 1 v =7 1 1 =
Woetan Nviikaunaasuliusnguaud o vshnadunaaey Weolilusuaianududimelusunsusiuend
Image) WU % AN AaAaLd ousAlANITUATUT AN UgT Y dulanslusun 4.2 Favnfy
95.75+0.45, 56.90+0.15, 42.71+0.56, 31.07+0.53, 12.70+0.69, tay 4.43+0.11 NAMUTUTU 0.25, 0.5, 0.75,

1, 2, uaz 3 wilunsureladdns auaiu Jududriiinadle (Detection range) AnnsMlIIAsEILLEUATS 1nY

a0

fAnduUseansanduiug (correlation coefficient; R?) winfiu 0.9906 Belianaglunasineeusula lneasani

q

L=

AATzAlatugaUsua (LOD) a1nnsmlasgiuksalanduluaisazatetvies wudnansazaretunesian

'
a a =

LOD wirfiu 1.36 unlunusiediafans Aagui 4.3
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AN mmummmammammﬁmmﬂimwmu m‘lﬁuﬂiu ﬁ]@ll@@@ﬁ]?

()

100

80

60

40

| ] I

. - -

0.25 0.75 3
msasmummg’musm’imwmu (m‘iunsmauaaams)

P

o

% ANULUNR

o

gﬂ 71 4.2 (n) waA1 cut-off maqLLaumaauwmaaumamsaumammmuuiﬂ‘lmwmuwmmwmu 0, 0.25, 0.5,
0.75, 1, 2, wag 3 wlunsumaladansiuaisarany 0.1% PBS-T lngn1suuananiganeni (1) wandm1 % ANy

[ndvoudunadeunIulUTUNTUDUAE Image)

10000 o
"""" y =-49.77In(x) + 95.164
........ R? = 0.9906
80.00 | e
.
& 60.00 o
< | e
S T
€ 40.00 e
e o °
200 e
o
‘»
0.00
0.25 0.5 0.75 1 2 3

Logarithm mm:mammﬂﬁul,m‘l:mmﬁu W lunsusalanans)

JUN 4.3 neansazareunasguusalamiuluansazarednivles
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4.2.2.1. nmsmarnubhluaisannaindednivazeivisds

&

wvisndluntaadedfyndmasanisinszigauaunedey Wesnhuiednivazermsdnd I
23AUsENaUAI9Y 1w Tudiu 13519 wazan5e1MnsauY Feansaiafiiuneaey a199gdaNanon1sIUAUIENINg

WOURAUBANULIURLIUVDUAUNAABUUULAUNAADU YINtriA1Au vk uNa@aufi nadaunlaUnnes

(%
v = td o

Wasuwlasld deiudadesitnismaaeuniaiaulivesyaiaunadeumieasannaindiegrailodnivay

sl o

g1sdnd Inedregalledninarensdnimhunlivegey losuanueyATeianngunuinTeiaIsnns

g1dniuazaasiuu nquaTIvEauAMN adnduasNandnINdn T wazINnguLTATIERaIsAnAelURIMS

o

& o w a ' v 6 v 6 A U 1 = IS v
2 muﬂm’afﬂaauammwaumﬂqam ﬂill‘l.]ﬁa@n Tun1snsvaeunardudunainlufiansusalanidiunnanelu

'
&l o

Wodnikarevnsdsinununlunaaau

a

PnKan1snAass nsideansarsanmdudadenislunisannavouunsnd TeseAunisiiaasans

ANANMUIZANINLLBARNT AD STAUNITIIDINNONTIAIU 1:3 LAZEISANAINNDIUITANT AD TLAUNITHIBIN

a

gns1dIu 1:2 Inewseuasaranensalanuniaudutuanying wirdu 0-10 uilunsuseliadans luaisana

wingin N1TAaUANUTLTUAE 3 T 3 YANITNAABY NUTNLDANULTLTUVBILSALANTURLTY AY1Y

1%

WUANUSIULEUNAFDUIZANAY LAYAT cut-off YBILAUNAABUNNAFBUMYANSANANNLLDENTILAZDINTARN)
NMTHUBINANILENYAN WU 6 UlUNSUABTaAaRTWAY 5 UIlUNSUABIAAANT AINAIAU LRgRNINTUIANNAT
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4.2.4. M5MIAIANNYNABILATIIUE VRIYALAUNATIY

o

naaedlagtidiegaieny Wedd waremsdnd MHIuN1InTIRdvInliiusalanidunndng v

a

maduuselamiiy Tnglsdaududuaarie whtu 1, 2, 3, 4, 5, way 6 wilunSusefadansluiedailodng
wazluamsdnilviianududugaring wiadu 1, 2, 3, 4, uay 5 ulunsuseladdng dansaiafilguiven
nageu srurmLdudvedunaaeuelUTLNTY Image) thArldinAuumuiinausalamiuidedly
freg neifsufunsmanasgiuusalanniiulusiesudazain lnsnsmunnsgiudunseild S0 R2 Wiy
0.9993, 0.998, waz 0.9992 ludreeuiilony, e, uavemsdnd nuddu Feiideglunarifisonsuld

winzaudunmslddunsviuinsgiu wdanhaanududuvesusalanduild fmumamatadsnIsnauay

a1

(% recovery) L OMANAINYNADIVBIYALAUNAADY WUIFI0E 1L HBY SR % recovery agluyag 87.02-

91.73% fyegaiilodl agluyie 82.44-88.00% wazdieg19e1msdnd ogluyag 98.34-100.37% Fapniilane

Y

Tuteitseusuldmuinnsinnsgiuves AOAC (2016)

uaﬂmﬂﬁmﬁmmmLL&JusiwaqsqmLLawmaaué’wmsﬁw intra-variation assay Wae inter-variation
assay Y1NNSNAZBUANNIUTURE 6 91 VT9nuA 3 TU ka1AIANTNEVRLaUNAdEUTTAlAINA 81
Wedniwazemsdninialuswnsy Image) Wisuiunsuinsgiulsalanduludiegrsnasvia waad

ANUTNTUYBIIALANTUN LA 1AW % CV LNBNIAIAINRIUEIVDIYALAUNAFDY NANITNABDINUT

1%

1591 intra-variation assay fiiegaiilonyilan %CV agluyie 6.44-17.83% fiegraiiadaiian %CV aglutis

9.21-17.02% wagf081901m15dnIdAT %CV agluya9 1.15-15.18% Warn1391 inter-variation assay U89

Aaeg1aiilanyian %CV agluyis 3.03-4.39% fegrailoTiilan %CV agluyia %CV agluyie 4.27-9.31%

LazA10g 190 TARIHAY %CV aglurae 0.42- 4.94% Tt laegludisiigeusulanuinueininigiuves

AOAC (2016) Ap ansfisiauidudusglutae 1-10 unlunudefiaddng A % recovery aglutis 60-115 uaz

A1 %CV faviniunsedesnit 32 uansiyauaunageunnantuestloglunuminuweiuuazeeusuld



M151N 4.1 HANITIATIEN Intra-variation assay Tudagailony (n=6)

USunal RAC fidinlusedna Aaay RAC Aiale
o e oen o omoan % Recovery %CV
wWlunsuseliadans) WlunsSureliadans)

1 0.88+0.10 88.35 11.07

2 1.73+0.21 86.46 12.27

o 3 2.83+0.44 94.40 15.64
N 1

4 3.75+0.30 93.85 8.02

5 4.32+0.53 86.40 12.23

6 5.51+0.35 91.85 6.44

1 0.94+0.17 94.22 17.83

2 1.69+0.21 84.68 12.11

o 4 3 2.71+£0.35 90.38 12.88
TUN 2

q 3.71+0.49 92.76 13.17

5 4.54+0.52 90.75 11.39

6 5.24+0.37 87.35 7.05

1 0.87+£0.11 86.74 12.85

2 1.83+0.32 91.27 17.60

o 4 3 2.62+0.40 87.41 15.13
TUN 3

4 3.54+0.38 88.59 10.82

5 4.20+0.39 83.92 9.41

6 5.61+0.77 93.44 13.73

M1519 4.2 HANTIATIEN Inter-variation assay Tusiveenuilony (N=3)

U3aas RAC Tiinluseeng Aady RAC iinld
(wlunsusioliadans) wlunsusioliadans) 7% Recovery e
1 0.90+0.04 89.77 4.39
2 1.75+0.07 87.47 3.90
3 2.72+0.11 90.73 3.87
q 3.67+0.11 91.73 3.03
5 4.35+0.17 87.02 3.97
6 5.45+0.19 90.88 3.47
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A1519% 4.3 HAN1SIAITIEA Intra-variation assaylusiegraiiot (n=6)

USunas RAC fifilushedng Aaay RAC T1iale
o e oen o omoan % Recovery %CV
wWlunsuseliadans) WlunsSureliadans)

1 0.91+0.14 90.73 15.39

2 1.76+£0.23 88.14 12.96

o 3 2.67+0.38 89.16 14.14
N 1

4 3.68+0.63 91.98 17.02

5 4.87+0.53 97.31 10.82

6 5.33+0.50 88.79 9.37

1 0.84+0.13 83.54 15.43

2 1.57+0.26 78.26 16.52

o 3 2.45+0.35 81.58 14.24
TUN 2

q 3.36+0.57 84.05 17.01

5 4.09+0.45 81.86 11.03

6 5.14+0.47 85.62 9.21

1 0.89+0.11 88.94 12.69

2 1.62+0.24 80.91 14.80

o 4 3 2.32+0.39 77.42 16.84
TUN 3

4 3.20+0.44 80.09 13.68

5 4.24+0.59 84.85 14.00

6 4.77+0.65 79.57 13.67

AT 4.4 HaNITIATIEN Inter assay TuRlognailot (N=3)

U3uas RAC Tiinluseeng Aady RAC inld
% Recovery %CV
wlundusioliadans) wlunsusioliadans)
1 0.88+0.04 87.74 4.27
2 1.65+0.10 82.44 6.21
3 2.48+0.18 82.72 7.20
4 3.42+0.24 85.38 7.09
5 4.40+0.41 88.00 9.31
6 5.08+0.28 84.66 5.53
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A1519% 4.5 HaN1SIAIIEIA Intra assay Tusieg1901MSdRT (n=6)

U31n0s RAC Tiinlusneeing Anady RAC 7i3ald
% Recovery %CV
wilunsuroiiaddns) (wlunsusioliadans)
1 1.04+0.04 104.02 3.61
2 2.06+0.09 103.18 4.18
Fuit 1 3 2.94=0.09 97.95 291
4 3.98+0.34 99.40 8.65
5 4.98+0.06 99.66 1.15
1 0.94+0.11 94.22 11.68
2 2.00+0.09 100.09 4.25
}J’uﬁ 2 3 2.96+0.38 98.76 12.81
4 4.04+0.28 100.98 7.05
5 4.91+0.49 98.20 10.00
1 0.99+0.15 99.19 15.18
2 1.96+0.19 97.83 9.51
5‘14‘17‘1‘ 3 3 2.95+0.12 98.32 3.92
4 3.90+0.28 97.49 7.25
5 4.94+0.26 98.84 5.17

AN 4.6 NANITIATIEN Inter assay Tuiiog1991M5dn T (N=3)

USunad RAC fiislushedng Aade RAC Aiald

o e am o . oan % Recovery %CV
WlunSurelaaans) Wlunsumeladans)

1 0.99+0.05 99.14 4.94

2 2.01+0.05 100.37 2.68

3 2.95+0.01 98.34 0.42

4 3.97+0.07 99.29 1.76

5 4.94+0.04 98.90 0.74
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o saa
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a
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Y
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M13197 4.7 NANIIVAFBUAILAIENINTRIYARaUNAdDULITAlANITuson s uSne gl 4°C uas

gauniiviadluszeziiatsine i

< =)
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a v

4°C aunfUNaY (28 - 35°C)
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4.3. NM3WUTHULTBUNITNAGDUAIDENAIEYALAUNATDUNIHEA VWL AUTBUTIBUAUYALAUNAFIUNIN

A15AWALAS LC-MS/MS

NAAOUNTSITINUYANAADUNNEATULBILALYANAGBUNINITAT INUTEN Biopanda Reagents vi1N1s

! Y | & & o v ¢ ' v a Y 1 s 5 < o
guitegnudieny Wedl wazemsdnd sginlesvilaag 20 dreg1e AnmatawazgUiesunsiianialuly
g o w 1 dy v ¢ v 6 [ [ [ o a [ Yaa
nyunnLmIuAs AnUwhmedlledniuazemnsdnd wadaluasain lngvinswSeuasanauwazlydis
Taszianuitvewnasyavageu laesenurailu nauin (+) lunsdyanageudsinguavdveaduniuau
AU Lanedndin1snnA1eveawsAlandiy TuuSunasnnimsewindual cut-off YaIYALaUNADU ki1
YANAADUUIINYUAUFADIAU NIUTIUAUAIVALLALLALLAUNAADU LaninlinisanAsvausalaniiiy Tu
USunauiifesninan cut-off veganaunaaay s1eaunailiu naau (1) 3MNNENITNARBINUTT N1SNAGBUN
arsusalannfiuludiegrailony WeoTiuaromsdnineynuauNAdeUNHENTULDILAEYALI UNARDUNNY
n1sarldnvaisusalandunnde Tuvein1snsaaaaunle3s LC-MS/MS 91nn135qudaagne 20% 310
Ao wsaveiin linvaisusalanlunnAaguiediu eniiudiegne B10 nudndnisnsianuansksalan
fuludege Feannu TArwindaen MRL Adwualildlaluilednd ludiureseimsdailasuninuewasisy

NNFUIIUTATIERAIANA1TIWEIMNTERT dtinasiaaeununnduAladn nsraaeuwasudunainlyull

A15SALANNTUANANAIY LC-MS/MS Aauandbum1snan 4.8
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A15991 4.8 WTBUIEUNITITUYANAADUALLUUAUYANAFBUNIINITATUAETT LC-MS/MS Ad8f70814

Wodninazensde

Magaileny

YANAFBUAURUY

(cut-off = 6 ng/ml)

YANAFDUNINITA

(cut-off = 5 ng/ml)

A5I9@BUMILID LC-MS/MS

LOD = 0.5 ng/ml

P1

P2

P3

P4

P5

P6

P7

P8

P9

P10

P11

P12

P13

P14

P15

P16

P17

P18

P19

P20
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M13199 4.8 (si0) WisUBUNTITUYANAFRUAUKUURUYANAABUNINNITATLAETS LC-MS/MS faefiaes

Wodninazensde

f70819L1a717

YANAHBUAURUY

(cut-off = 6 ng/ml)

YANAHOUNIINITAN

(cut-off = 5 ng/ml)

MSI9E@BUMNIYIS LC-MS/MS

LOD = 0.5 ng/ml

B1*

B2*

B3

B4

B5*

B6

B7

B8

B9

B10*

0.60 pg/Ke

Bl1

B12

B13

B14*

B15

B16

B17

B18

B19

B20
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M13199 4.8 (si0) WisUBUNTITUYANAFRUAUKUURUYANAABUNINNITATLAETS LC-MS/MS faefiaes

Wodninazensde

A8 17

YANAHBUAURUY

(cut-off = 5 ng/ml)

YANAHOUNIINITAN

(cut-off = 10 ng/ml)

MS19E@BUMNIYIS LC-MS/MS

LOD = 20 ng/ml

F1

F2

F3

Fa

F5

F6

F7

F8

F9

F10

F11

F12

F13

Fl4

F15

F16

F17

F18

F19

F20

* e feg1edwinauJURNINANN LN IS LC-MS/MS
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B iopanda
Reagents

Ractopamine Rapid Test Kit

(Meat 5 ppb)
Catalogue No: RAPG-RAC-003

TEST KIT DESCRIPTION

The Biopanda Ractopamine Rapid Test Kit semi-
quantitatively det residual ine from animal's
tissue with a cut-off value of 5 ppb. This test is a
competitive lateral flow immuno-chromatographic assay
and results can be obtained between five to ten minutes.
The cassette has a test window with invisible Test (T) and
Control (C) regions that become visible during sample
testing. A red line in the test region indicates a negative
result, if the control line is also present. If Ractopamine is
present in the sample, in concentrations at or above 5 ppb,
the test band will not become visible, indicating a positive
result. The C band will appear during all tests to clarify a
valid result.

KIT CONTENTS

e 10 foil wrapped pouches containing a test cassette, one
pipette and desiccant

1 assay diluent (15 ml, ready-to-use)

Two 50-ml centrifugal tubes

2 graduated pipettes (up to 3 ml)

1 product insert

METHOD

1. Discard all fatty tissue and slice the tissue sample into
small pieces. Homogenize the sample at 10,000 rpm for
1 minute.

2. Use 8.0 g of homogenized sample, placing it into a 50
ml centrifugal tube.

3. Add 1.0 ml of assay diluent and tightly close the lid.

4.  Place the tube in a water bath at 80°C for 10 minutes.

5. Extract the liquid from the tube and place in a 1.5 ml
Eppendorf centrifugal tube.

6. Centrifuge the sample at 4000xg for 1 minute to
produce a clear sample. Note: If a fat layer remains,
insert the pipette through the layer and use the
aqueous part under the layer to run the assay.

7. Remove the test cassette from its foil pouch and place
it on a flat surface.

8. Drip 3 drops of the sample into the specimen well and
read the results between 5 to 10 minutes.

9. Results read after 10 minutes are considered invalid.

RESULTS

Positive results: Only the C line is visible. This indicates the
concentration of RAC is 25 ppb in the sample.

Negative results: Both the T and C lines are visible.

Invalid results: No coloured line becomes visible in the C
zone regardless if the T line appears.

PRODUCT INSERT: RAPG-RAC-003

S c c c c
T T T T T
Positive Negative Invalid

SPECIFICITY

The results are negative when the test is applied to
detecting 100 ppm of Clenbuterol, Salbutamol, Trenbolone-
acetate, Chloramphenicol, Aminoglycosides, Beta-Lactams,
Macrolides, Quinolones, and Tetracyclines.

STORAGE INSTRUCTIONS

Store the kit between 2-30°C and ensure the kits are not
frozen or stored in direct sunlight. The test is valid for 18
months until the expiration date printed on the foil
wrapping.

SAFETY MEASURES

Follow these instructions for the best results:

e Ensure the test kit is at room temperature before
running the test.

e Keep the cassette inside the foil wrapper until it is
needed.

e Do not use tap water, distilled water or purified water
as a negative control.

e Ensure each test is used only once.

e Tests that have reached their expiry date should not be
used.

e Only use reagents from this kit when performing the
test to ensure quality controlled testing.

e If no liquid appears at the test window, add 1 extra
drop of sample.

LIMITATION.

The Biopanda RAC Rapid Test provides a semi-quantitative
method to detect RAC residue at 2 5 ppb. For a quantitative
result, please use a method such as ELISA.

Thank you for purchasing Biopanda's Ractopamine (Meat) Rapid Test kit. Please read
this manual carefully before operating to ensure proper use.

Biopanda Reagents Ltd.
Unit 14 Carrowreagh Business Park
Carrowreagh Road

Belfast, BT16 10Q

United Kingdom

Tel: +44 (0) 28 95438774

Fax: + 44 (0) 28 90486696

E-mail: info@biopanda.co.uk
Website: www.biopanda.co.uk
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. Reagents

Ractopamine Rapid Test Kit

(Feed 10 ppb)
Catalogue No: RAPG-RAC-006

TEST KIT DESCRIPTION

The Biopanda Ractopamine (RAC) Rapid Test semi-
quantitatively detects residual RAC from animal feed with a
cut-off value of 10 ppb. This test is a competitive lateral flow
immunochromatographic assay and results can be obtained
between five to ten minutes.

The cassette has a test window with invisible Test (T) and

Control (C) regions that become visible during sample testing.

If RAC s present in the sample, in concentrations of 2 10 ppb,
the T line will be invisible or weaker than the Cline, indicating
a positive result; If RAC is present in the sample, in
concentrations of < 10 ppb, the T line will be the same
strength as or darker than the C line, indicating a negative
result. The C line will appear during all tests to clarify a valid
result.

KIT CONTENTS

¢ 10 foil wrapped pouches containing a test cassette, one
pipette and desiccant

1 assay buffer (30 ml, ready-to-use)

Two 15-ml centrifugal tubes

2 graduated pipettes (up to 3 ml)

1 product insert

METHOD

1. Grind a sample of the animal feed to a fine powder, and
put through a 20-mesh sieve.

2. Weigh 0.5 g of the ground and sieved sample into a
centrifugal tube and add 1.5 ml of the assay buffer.

3. Close the lid and shake for 5 minutes.

4. Centrifuge the sample at 6000 xg for 5 minutes. Use the
supernatant for the assay.

5. Remove the test cassette from its foil pouch and place it
on a flat surface.

6. Drip 3 drops of the sample extraction into the specimen
well and read the results between 5 to 10 minutes.

7. Results read after 10 minutes are considered invalid.

NOTE: The sample preparation method above is only a
suggestion. The kit user can use their own imiethods to
prepare samples due to big variations among feeds.

RESULTS

Positive results: The C line is visible and the T line is either
invisible or weaker than the C line. This indicates the
concentration of RAC is 210 ppb in the sample.

Negative results: Both the T and C lines are visible, and the
T line is the same strength as or darker than the C line.
Invalid results: No coloured line becomes visible in the C
region regardless if the T line appears.

PRODUCT INSERT: RAPG-RAC-006

c c c c c c
T T T T T T
Negative Positive Invalid

SPECIFICITY

The results are negative when the test is applied to detecting
100 ppm of Clenbuterol, Salbutamol, Trenbolone-acetate,
Chloramphenicol, Aminoglycosides, Beta-Lactams,
Macrolides, Quinolones, and Sulfonamides.

STORAGE INSTRUCTIONS

Store the kit between 2-30°C and ensure the kits are not
frozen or stored in direct sunlight. The test is valid for 18
months until the expiration date printed on the foil wrapping.

SAFETY MEASURES

Follow these instructions for the best results:

* Ensure the test kit is at room temperature before running
the test.

e Keep the cassette inside the foil wrapper until it is
needed.

* Do not use tap water, distilled water or purified water as
a negative control.

® Ensure each test is used only once.

® Tests that have reached their expiry date should not be
used.

* Only use reagents from this kit when performing the test
to ensure quality controlled testing.

¢ If no liquid appears at the test window, add 1 extra drop
of sample.

LIMITATIONS

The Biopanda RAC Rapid Test provides a semi-quantitative
method to detect RAC residue at > 10 ppb. For a quantitative
result, please use a method such as ELISA.

Thank you for purchasing Biopanda's Ractopamine (Feed) Rapid Test kit. Please read
this manual carefully before operating to ensure proper use.

Biopanda Reagents Ltd.
Unit 14 Carrowreagh Business Park
Carrowreagh Road

Belfast, BT16 1QQ

United Kingdom

Tel: +44 (0) 28 95438774

Fax: +44 (0) 28 90486696

E-mail: info@biopanda.co.uk
Website: www.biopanda.co.uk
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