o/ v W o/ <~

YAlATINITIY : Weinuinsendnui

lasan15238 : Wynsiniuity

Tassms3dogonii 3 : Iouasiwumaluladnismsaidedouazasiaaoudngi
WALARIETTUYA

Ranssuil 4 : WenaziwunalansnTaaudngiindu

NSNAABY : NSHANYARTIAFOU Potato virus A dn5aulnewmatia
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UNANELD
nstnaila Gold Labeling IsG Flow Test (GLIFT) unuduldlunismsaaide Potato virus A
lngldvannisniaeiuineiuay lateral flow technique UuleY nitrocellulose membrane
mien1sidenlyann1Arames (colloidal gold) inseideuiu 166 veuis PVA Mdueuived
PNAMNUINUNVBIUTEN LagUSUTRTANLNTL 1 me/ml wuanliaunsaviliiie
AnUAAzedwnaduls uiliaeiinisusu gold labeling IsG iuﬂ‘%mwmﬁLﬁmﬁumammﬂﬁﬁ%m

F9laif lsiAnuauAvesUfiisen @auntsviu G we Goat anti-rabbit (GAR) Tneld GAR #li3e

914 1:3 Uas 1 Pl/em udu control line titeidnluvihfAzen navesfizendaiaudii
fndwasduvesufiser nmaseuiisvriinvesnululnswaglaauwuusuwayaiinves
sample buffer flaUfji3suuyansiaaey Aunndafufiuandieiu 7 via wuiufiseia
lgAuudu control line wazliiinUiseuuu false positive dauufiizenuuidu test line
voudie PVA 1 nutliifeufiselunnalseslulanwaglasmsiusuiay sample buffer lu
ywiln GeanimnerainainnsliLeud®su polyclonal antibody vada Potato virus A
(PVA) MnUsEmunudmiung Andnuniieldlunisnsiadieds ELISA ldmanglunnsinani
\Jugms1aaeu Gold labeling IgG flow test dlownldthueuddsudinanumeaeulunis
A5I9FETS ELISA Hu ansaamialitadain  fiduSiensAnviuasnnassselusiens
nAnuouRdsuvendelada Potato virus A Tuies udatiweufdsuiindnlduiauiuas
maaumsm%mﬁqﬂmwaaﬂa%’a Gold labeling IgG flow test LLazLi‘;lumsamﬂﬁﬁ'llfﬁmazs??a

LOURTSUINNUSENAILNUI MU ULAZUDNUTLMANTTIALNG TAEINNSORSIT b T a

PVA leisaeds ELISA laagadinaininiifinivseviniieuiunsuseme



nnmsfivszmalnglfidauansiiafunangysemangldndninamivosesinig

n1sAlan (World Trade Organization: WTO) lunisundiuazdieanduniinens Uszine
IngdnludosBandnnisauanunnasivnenistadulduasnsgueundowazavoudeiy
(Agreement on the Application of Sanitary and Phytosanitary Measures: SPS
Agreement) 11ASN1S SPS Agreement ddemdnnmsmaivenmans waznsUsidiuany
doadieuntesdufinunsandagivitliineiinneu Ssussmalnedimsindfivdnoumin
nnvhlanluudasliasdagtussmalng ldidennaadansiuadfunansUszine

{n591990MUAMUANAINYBIFUM AnuUaenfusonyvduazdsuindonsniute
fuansiuddud  Suusiasussmaiududiosideyaduinmsiitanuiedudeya
afuayumsiesnanadluFesdorvunluidazies  Taslowzedsbedoyarudnsfivuas
melenedemudesesdngiiv  esgnudusntusnidudesnsfintunenisindildidy
281497 1uszammﬁmumﬂszmwﬂwEﬂé’ﬁmiﬁﬁLsﬁﬁﬁaﬁuﬁﬂuw%@mﬂdﬂaz 8,000-12,000
fu nvaneUsuna enUssveosaesds avsgein afesuaud Hudu esnn
Uszinelnglsianunsananiiusiulisifiomeserudesmsvesiuan  usinnisudn
shtusanssssmaiitigmmsiaidehiadiun Tneemzesablsaveshiadlnenui
fisrwnuludssndlveinnoy  wavlusnasvmaiulgiinisdisalsalida Tne Gray etal
(2003) drsrauaziiudiegnsennisluansandusiudss $1uau 1,330 du 990 90 vy 300
F9819 LAUINAULBINNTANIRETALIU was 1,030 Faeng fcjmmﬂéfuﬁ’m U wagvinnng
AT AN TukeuATsuvedlasa 6 wlla laun PVA, PVS, PVX, PVY, PVM uag PLRV
felulusunsumandaiiugiuseddinnsnsaaeulifans 6 wiin waehian 6 el
Lﬂul,%a"h%’aﬁwuLauaiuLLquUQﬂﬂch'%"ﬂuaM%’gaLaﬁm HAINNTENTIINUIENITTTIIaNY

Yoo PVY geilgaiinisidvianefis 68% waz PVS 61% du PVX Huiiea 10 % diulasa

=

Juq fifosndn 1% Salim Khan at al. (2003) liamnIsduunhyaising lufemnaass
Fusfur$s 6 Wughe Cardinal, Diamant, Dhera, Multa, Cilena and Sieglinde lagn15ugn
Folada PVA, PVY, PW, PYM, PVS, PVX uay PLRV uudusfurds wdaduundaeds DAS-
ELISA LU%‘EJULﬁEJUﬁUﬁuﬁM‘UQm%a Anfdnauazane (2532) lddnwidseudieuisnis
As19ER e PVX, PVY #2833 EM, IEM uag ELISA wuinia ELISA udsfitlusyansnmly
NIATIEBU SIS mazuug) Ani1dn 2 38 Tsuda at al.(1993) leRau1Isn1nTIadey
Folhavaneqwiadieiimda (multi RIPA) waznsiadeusgesmiuiior 2 funou vy
WAUIDISU WUU Lateral flow test Hochleitner and Kraus (2002) lawaiu13d Lateral flow

test 19 Colloidal Gold 1Hulanuansufjiselunsvih dipstick asrvaeuldalagldndnnis
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MuPinegr  gsfuazAne(2533)  TdisuartunsumsAnwduunviinveatelidaves

asy aa A

nagldazyimsuentilaliFanusans inlundaueufdsuniinunminfuaaasniisnis
R599d0ULUY NCM ELISA 1nuUsuldlunisasinaeuidelisansingy
= d‘ = U U v & Y 1d o [ 4 =2 a a o
Feaniiuszmelnedinsdaiiugidnundudwumnnilinimnsdaivnamn - v
Tnunalnefiderivualdlvlinsfawelida PVA anduriiugiunSauasiiedgnisin

Hwiin19939980 U019 910N I lIRuE NN NTAuA NG Uaoalsalasauintu

lunnetagtuivssmalnedesduwiniugannusewmennag  wWisndwauunnmny Ex
Pludesdinsguasiaiiiugienind  sudinssiunuwagindeyaveadehisandu

'
v A v v =

Angiiniudonssngadiuntudsemals  Jwesimsimueiodiedmiunnaielia
PVA fifinanfiusiafiug iiediensiaaeuiiiugnund@aldusunamin asdunsieiedied
anunsodldlunisasaeundelifaldsinsuazgndes sxanusatielinisnsisaeud
AMANLESINATEIN wazansanTIsiugTidasiazng 16 uasdadunistesiu
o A a v v v % gj (% ad ) d‘ IS ] (%
mslsanliinenunmeludssnalidinls Asdumsiauisnisvseinsesiledmiy
& o aa U v v s & a o & - < v v L= v o A Ay
asRnidelisananunduiiugdadudadndy welunisinduriedesiudmgiunlinuly
Uszne WlidunvSefaunduiiugdudsdlauasiieantdymnisasiailawn a1dn dude
= Y = N T VY = A
NNUTaieE1eEiN wazALa119InNsNdusSaindudliindeseulunsia
ausaianIsnsnsrasuliansansalifanniiiuglesnss  sunsainauigneylu
wlaswaanuning Lielaunsansialaegnsgnies wiud wazsias azantunistluld
wardadulszlesiionsdnvhsededngiiv ( Pest list ) uagliasiehimnudes (Pest Risk

Analysis) hi¥avesiunss waziludeyalunistosiuidaiionisndnimuguaonizeliia
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- e centrifuge

- A0 Spectrophotometer

- weuATSY polyclonal antibody “U@&Lsdga Potato virus A (PVA)

- GuuDe -20 wag -80 °C

- aseduagtagildlunisnsiaaeuseds ELISA
19U Goat Anti-Rabbit+Phosphatase, non-fat milk, FR-TR salt lag
Nitrocellulose membrane \Hufuy

- ansaliwagtanildlunmsndnyansivaeulifandiglidnsazy wu Colloidal

gold, Goat-anti mouse (GAM), Sucrose @ fiber glass Wudu
50195

1. AswSeunauRTSunaznnsana IeG veadialada Potato virus A (PVA)

afm 1gG MnuouATSuveude PVA Tnethusudtsa PVA (Feusuitsuanuismiuny
$helulsznd) Swaw 1 ml wade 16 Teenandu thndu 9 ml udwauiu
ammonium sulfate fisuia 10 ml wadlidiud viluaneznou 8,000 rpm WU 20 WA
figaumndl 25°C avanenznou s 4 ml ¥8a ¥ i1 PBS udaldga dialysis tubing Lileazane
ammonium sulfate sanlvunlaous Tu 1 PBS 1 Ans uu 3 alus 3 At Tamnududu
989 1gG 7ildide spectrophotometer tite USUl 196 famduduil ODg= 1.4 fiau
Waduvedlusiiu = 1 mg/ml nagauAuA I 1gG se3s NCM-ELISA Taendaans 1eG 1u
1:500

2. NMINTYUETATANYUYIUABYBYNNANEY (colloidal gold)

wismnasUsznoy  HAUCL ielilfeumavesiiviavsuaziiounn 40 uiluwms 1
@15a¥a18 1% o9 Gold chloride %58 chloroauric acid (HAUCl, , AuCly ) 97117 1.2 ml
Tdadluihndusiuan 174 ml Aiduieaudiunu 2 wnit udwiin Sodium citrate a9 2 ml
mwsiewy 10 wd uwdnhwnudludduliduas dldse ob 530 nm TildAwinty 0.5
WSy pH 7.3 ¢ 0.2 M K,CO, wSealvialuazldviuil (Hampton et al.,1990) wén

1ha1sazansves Colloidal Gold Tulglun1s conjugate AU IsG 83 PVA



3. N13ANEAIN 1gG VY PVA Aa8aun1ANes

116G w83 PVA Waundiu Colloidal Gold l8idu Colloidial Gold conjugated I¢G Tng
W@y 19G 89 PVA fiemududuveslusfiudszanas 1 me/ml fu Colloidal Gold Tudnsn
1:100 MUY fMeteiesmuusimdnluii (magnetic stier) Wuna 1 dalus Aigumniivies
uALANAITaEaY bovine serum albumin (BSA) AULUNTY 10 % WU 20 Haaans N
w1 9 9n 1 4l LLﬁﬁqﬂﬂUmgum%mﬁmmﬁa 9,000 S9U/UT U 40 Wit tilennaznew
Colloidial Gold conjugated IgG ﬁamamﬂé{wagmﬂma (gold labeled IgG) uanazay
prneuseasazatetves Passive Gold Diluent lileududuvesarsazanadu 05 7

OD 540 udthluneansenu asuuusuianlonia (fiber glass) lnannaainen Gold labeling

16G Tud3ua 2 Ul/em

n1sLeasy Conjugate Release pad (CRP) vin1swuU3unal Gold labeling IsG 989 PVA a3

= %

vuiiiy CRP audutanlona (fiber glass) ludSinm 1.5 Pwufimns winiiluesuwidlugeu
AIUANEMUUAL (incubator) 37°C Duan 2 93lus udanh CRP w83 Gold labeling 1gG o1
PVA sndimLduduauin 0.5x0.5 wufiwns inuluanmuisifinonaduldiiu 40%  Aewdily

Usznoulu dipstick wazUsznoulugandunsisaaunsly

4. N15W38Y test line waz control line

ottty AE 99 Faldlflugansiasiunss vilidu test line uay control line 3
UFASePanuazanansald AE 100 naunild Tinalusedud Ineide PVA aslinuareunie
Tn&sstude PVX uay PVY uandelifalinuanifimainufftonfllndifestu S
HanyansIalasalaedentdlulnswaglaawiusuyiame iy

M5ATEN test line 1M59IU 1gG seiaTosile spray laNLNIAAIUALLTINY AIUULKL

NCM Tpevnasauioulfiouusunnme 1gG 283 PVA fisnsiu 4 Sasildud 0.5, 1.0, 1.5 uas
2.0 W/ecm d@aunsimsguidunaniufiserniuny (control line) taan1suy GAR Tudnsn
1.0 W/em asuu NCM Tusiumniisnneann test line Fulsuuures dip stick 0.5 cm u&3
trlveuuiaguifisatu Conjugate Release pad (CRP) w1 2 42lae control line vi11¥
\{ialif Gold labeling 1eG wa4 Rabbit 196 azarweanuudrlualuduiu control line ey

nsnsaufisennisivavesansazaiena



5. ManasauAREanTiavauLIUTUIMINZaudaMRaURRTEI9s PVA uuidu
test line
Toveaeddmiusu 7 vila Ag
1. Unisart CN 95
2. AE 100
3. AE99
4. AE 98 Fast
5. Millipore HF 13504
6. Prisma 60
7. Unisart CN 140

THAdesviuansazatsnuAUTan ¥innsvin 1gG 984 Goat anti-rabbit (GAR) Tagld GAR
MFoa9 1:3 U3 1 UWisufiuns Wudu control line 19 16G w09 PVA viuldu test line

TuuSunm 2 PAsuRiuns anudidu asuukdusmusy Tnsdudis 2 Sszozdnatu 0.5
wuflns uazdnliegfnatsveausu NCM Afimnunie 25 wuRimas diusuing IsG
wdleuitgamgil 37 °C Wunan 2 dalus Aeuthanmeaey (&u control line (ududdily
n3maounsinavesmsazaneiamslugansideuirdauanysal lnsusngidududuas

ANINURATE109 GAR iU IgG MINEANIINNTEAULALARAAINDUNIAND)

6. nMsSsuiieuansazaretvieslunsindeudlognainauiia
nagedldsilles Fumnsnadu 7 wlin uasheeiiy Ao
PBS pH 7.4
PBS-T pH 7.4
TBS pH 7.4
TBS-T pH 7.4
extraction buffer 1 pH 8.6
extraction buffer 2 pH 7.5
general extraction buffer pH 7.4 (Agdia)

7. MIUTZNBULAZATIVEDU
11 NCM uu Plastic Backing polyester MI9ULILaY 1180NNTEATUANTIDEA 219UNY

Conjugate Release pad 7 fiber glass 7ifl Gold labeled IgG LAYBULILAILNY AIUAT



YouHU NCM 1 fiadtuns Uaviu Conjugate Release pad #g LuseISUiDE ALY
(sample pad ) 8 fiber glass tnglifneUseun 1 fadwns Unasllaudavaievoauiu

Backing e MwuduFutese (Wicking paper) 1ifuuuves NCM Uszana 1
fiadwns mull sugaUaneduuuves Backing dnsaniu strip n319 0.4 WwuRns fe

LASDIFAALUUDHLULR

8. nmsnagaulszansnmaula (sensitivity) lun1snsaasauidia PVA
MnrsnaaeuUszdndainainula (sensitivity) U949 Lateral flow test strip Tuns

A319d0ULLD PVA TUFRT1ANTUTUANNE dronsdeanaingy Tusnsn 1:10, 1:100,

1:200, 1:500, 1:1,000 wag 1:2,000 W2 Lateral flow test strip fuaslutiduly

USinaunwiniy arunaufisendseunsunu

MIAAZENIUN

JPULIA1 SUPBUAAIAN 2553 AugaieuiueIeu 2555

a

anul  viesfUAnsnduaulidainet nguidelsaiiy

Y v @

drinideiauinisonsnndiy nsuIvINsnYmT 9INT NN

NALAZAATAUINANITNAADY

1. n1sana IgG vaa¥slada Potato virus A (PVA)

nsaftn samma-globulin (1gG) wazUSuAMudNduvet 1sG 16 Fiadnosnudetnniny
dudureslusiiu frewdes spectrophotomer  ldeaududy 1sG wes PVA Wiy 6.0
VU 166 Smnudiaduil 0070 wihiu 1.4 wielw 16 Aledivsinalusiudu 1 me/ml

neaully conjugate Ay colloidal Gold

2. n1sAngann 1gG Va9 PVA é"sﬂagmﬂwaq
AERFIRINNNTNIUAY Sodium citrate azl@a1sazansves Colloidal Gold 1ud cherry

red Fadunaaineyniaveves Nfldnwaiz monodisperse colloid NflauAsikazivue

Useaad 40 nm ﬁmmvl:gLLazmgﬂLﬁaﬁﬁlﬂiﬁﬂumi conjugate AU 1gG ¥8slasd@ (Hampton



et al.,1990) waann1svaaeneen Gold labeling 1gG Tuusunw 0.5, 1.0, 1.5 waz 2.0

L/cm wudnvnansliiinufizevesdiieu test line

3. N15LM58Y test line waz N3N control line

WUl 1gG 989 PVA spray 1Ju test line USunaumuidududl 1.0, 1.5, 2.0 UV cm
HavesUisenldvunaud  eradlosnanyiaveslulaswaglaauuusy  Anudntulunis

spray ¥30AILTUYDY 1gG uazuwauATIuMuIlY dun 1w IgG Y09 Goat anti-rabbit

(GAR) Toglld GAR 30919 1:3 Usunaw 1 Pl/em Wudy control line tivaidnluviiufisen
navasUfAsendaauAuginnisld Goat anti-rabbit viudu control line Wy conjugate
Release pad 84 IsG PVA dadndsluviuiseniuia test line wag control line  AatuA4

Igvimamegeuriinveslulasiwaglaauuiusy

4. mnagauAnianyiinvawiy lulaswaglaswuusuivangauians

NAUA3E1Yas CMV Ul test line

NCM Unisart AE 100 AE 99 AE 98 Millipore | Prisma Unisart
CN 95 Fast HF 60 CN 140
line 13504
PVA - - - - - - -
Control line +++ +++ +++ +++ +++ +++ +++

) ) a ! PN 1 (Y a
maSeuiisurinveasululasiwaglagwanusuiuandieiu 7 via lunsnsivaey
o PVA nuhliifaujisenlunnuinvedulaswaglaamsusy Felyynionaiiownain
wilavosinnesnlglunisuasiegne anudntulunis spray ¥39AILTUVDS 1gG

'
aay A

wazheauAgsuianly waglanndunmalisuiisurinvesdnresuashulaswaglaa

A Yo a Y & A . . d' o
wiunlaanfunsluudi8nass iegufiseveadu test line waz control line Wiansimwn

YAnTIEoUo

5. mawWSsuifisumsazanetwinasluniswisadetiaiduiiy

nswIsuifigusiinues sample buffer sieufisenvuyanivaeulaglddulmes Fiuiu
7 v wuirdesynvdeiivhnsmeaey annsaviliAnufAseuwéu control line ¢t
wazlaviiiAnUfAsewuy false positive Aatinufisenuudu test line wsaUfAseTw

wazliloTouiisuAuNuesdi control line WuinIsly extraction buffer 2 pH 7.5 T



Waangn FelavililAnddeavy NCM shliuiseniindu  azeinsunaladaiauuudy
control line @uilsldtmnassiinduintruneasuilseuiisutuaslimungauiuaiegna

Wuuazdl background duuazanusn

6. NMIUTENBULALATIVEBY

HaN15UsENaUAINYTENOUYRIYAnsIa GLIFT 1u dipstick egegnssanuaduuazdou
nefuegnawed Weduyamnasuaduthduresindulse nislvavesasazanssneniduly
ogselowaranysal AnUATeTIdY control line melunan 35wt il
AaUARTe AL test line %aawmaﬁﬁu test line lm'Lﬁﬂﬂﬁﬁ%mmﬂmﬁﬁﬂmﬁy’ami
Wisuieurlialulaswaglaawuiusy dwed nsusuanududuuazensilunis sprayves

;%

/U test line wazn"3 conjugate AU IgG vadhisa iliaianislainanngdainasduniueu
A%su polyclonal antibody ¥eude Potato virus A (PVA) uazdslilavinnisvaaeu
UszdnSnmanuly (sensitivity) Tunisasiaaeue PVA ssldilissannlidiinufizeniidu

test line
dsUunan1snaaauarALun

Tun1sveaemdn Gold labeling 1sG flow test wiionsavaaulasa PVA Tnewdonld
NANNINIBYININGT (Serology) sfunssedeuneuRdsuvie 1G vetlia NuayA
y03ensildlduA Colloidal Gold laeidenfivuia 40 nm 14l wazeyniavesansiana
anunsanansravesufisentiiulatanududduumdy T Colloidal  Gold w1
conjugate U IgG TvhUARTE M AT AnefuaumaAveshfaluthdusognefidulsain

= [y

Wi 1gG umlvaruluvuisululasgaglaawuusulunuiuway IsG veslita F19u17
antisuuuresiululasiwaglaamuiusuiinan  indudnvarvesljisengnlauuuueu
JuitdudnuumsivlulnswaglaawuiuTy ATIULIYENaU 16 TniTseafiufuuuidunss
vosfAsdvumiduveseunianes  dnsanaaeuidehiaiensitedelsadidetuane
3 Wunsmnameynavendedendosanssmibiinaseu Uesen and Gold, 1951) M3
»3519aUlA3s ELISA (Enyzme Linked-Immuno Sorbent Assay) (Clark and Adam,1977)
LAENNIATIAARUMIETTONTIINYT  wiavddivendaidounnsiululumsitadulsnenasies
N30 MaINRaeIsUsENaUNUY waraInIEnsdqunediunisnsavaeulid
UseBvBnmiBely  wediamnsaaeudes  lateral flow test uidwionadou
walla8Tnmiduszansamgslunsidedelse Fnnsiiindnnisfiwoufiveniunon

WAUMAUTTALASINUILTANURNILLALAUNTIVAANY  LaENISIAADUIN8YDIVMAT LU



Snwe  capilary anastuguu vifeandnelumiludnuae  lateral flow awdaeli
weuRlunsomeodafithunsaaeumasuina e uRved (Haber and Knapen, 1989;
Tseda etal.,1992 and Tseda et.al.,1993) Lﬁ'alff]usuﬁmLﬁmﬁ’uéamﬁmﬂg‘jﬁ%mw strip
Aunmiuuaud (band) veseumauaziinuandiaunsotedoutueuR@suld Uiisendyn
SoualilUdatuuy strip Faeu Sutunewmanildinatlumsasadeuiios 510 Wil
BNtz amzanfiavimuniteldnsieaeudielita Cucumber mosaic virus (CMV)
WAINN15ANYIYA  Gold labeling IsG flow test svdeue PVA wuiilil
AnURATEUIEY test line ?fqmmq}m’-ﬂLﬁmmﬂmﬂ%’uaua%é’u polyclonal antibody ¥®4
&e  Potato virus A (PVA) anuSemiunusmune findeuniieldlunisnsiasieds ELISA
limsnglunsthuvindugssiagey Gold labeling IsG flow test 1Hosnlsthuoudtsu
FananumaaeUlun1InII9Ee3E ELISA tu @nunsansavldnataou
ﬁﬁwﬁmmaaﬁﬂﬁﬁwmimqLmuL'ﬁaﬁﬂmmaawialﬂéhamsmamLLauﬁ%%’maaL%ua
12%a Potato virus A Futes tedunsannistiinuasdeneufdsuanuismfunusiving

PalukazusnUssmendsnawne  Wauisonsiatelisa PVA laaeds ELISA Teatnail

'
1 a a

AN MPNANIMTOAWBNAUAUTEIWA SaurietlauAdsuindals uiaulagnagay
Y
9

nsuanyans1agaulIsa Gold labeling IG flow test faly



1ANE1591939
AnAANA Asfgrdans 438 AsRezdans uag wiaduns dun 2532, MswIeuiisy
ANIMTIvER U PVX, PVY A835 EM, IEM wag ELISA. S1891UNAUI9
Use310 2532, nadlsAiivnazyatining NsuATINITNEATNIENTIUNNEATIAE
annsad i1 103-109.

v a v [ s

q3fl Ashesdags AnAdnA Ashordans wadund fun. 2533 manAnueuRTIuLaY
N13953a@eulsA Cymbidium mosaic virus YaevggnuaNkazaItaeusedn.
TENUNANUITeUTEINT 2532, nadlsAilag 988331 NTUIYINITNYAT
NIENINNBATHAZEVNTA 1 115-122.

Anonymous. 2004. Cucumber Mosaic Virus. 2 p. Available at :

www.avrdc.org/pdf/pepper/CMV.pdf

Clark, M.F and AN. Adams. 1977. Characteristics of the microplate method of

enzyme-linked immunosorbent assay for detection of plant viruses. J .Gen.
Virol. 34 : 475-483.

Gray, S., K. Perry and P. Baldauf. 2003. Report of 2003 Research activities funded
by the Maine Potato Board.

Haber,S. and H.Knapen, 1989. Filter paper sero-assay (FiPSA) : A rapid, sensitive

technique for sero —diagnosis of plant viruses. Can. J. plant Pathol. 11:109-113.

Hampton, H., E. Ball, and S. De Boer. 1990. Serological Methods for Detection and

Identification of Viral and Bacterial Plant Pathogens. 389 pp.

Hochleitner,K. and H. Kraus. 2002. Introductory Workshop on Rapid Diagnostic
Tests. BGM Company. Bangkok Thailand . 180 pp.

Jesen, D.D. and AH. Gold. 1951. A virus ringspot of odontoglossum orchid symptom,

transmission, and electron microscopy. Phytopathology 41 : 648-653.

Salim Khan M., M. I. Hoque, R. H. Sarker and H.-P. Muehlbach. 2003. Detection of
Important Plant Viruses in In vitro Regenerated Potato Plants by Double
Antibody Sandwich Method of ELISA. Plant Tissue Cult. 13(1) : 21-29, 2003.

Tsuda, S., kameya-lwaki, M.,hanada, K., Kouda, Y., Hikata, M., and K.Tomaru. 1992.

A novel detection and Identification technique for plant viruses; Rapid

mmunofilter paper assay (RIPA), plant Dis. 76:466-469



Tsuda,S., kameya-lwaki, M.,hanada, K.,Kouda, Y.,Hikata, M.,Fujisawa | and K.Tomaru.
1993. Simultaneous Diagnosis for Plants Infected with Multiple viruses
Employing Rapid Immunefilter Paper Assay (RIPA) with Two-Step method’
Multi-RIPA. Ann. phythopath. Soc. Japan 59:200-203.




	6.  การเปรียบเทียบสารละลายบัฟเฟอร์ในการเตรียมตัวอย่างน้ำคั้นพืช
	5.  การเปรียบเทียบสารละลายบัพเฟอร์ในการเตรียมตัวอย่างน้ำคั้นพืช

