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Abstract

The sub-plan of research and development of standard analysis methods of
plant and agriculture inputs for security production composted of 3 research projects 1)
research and development of analysis standard for soil, water, fertilizer, plant, plant growth
regulators and soil conditioner as the international reference laboratory 2) strongly research
development standard on analytical and degradation for quality control of pesticide
formulation products and 3) development qualitative, multiplex real-time PCR for screening
and identification of GM specific events on imported crops (Rice, Wheat, Soybean and Comn).
This sub-plan was conducted to research and develop the analysis methods and study of
method validation on plant, genetically modified crops, agricultural inputs including soil, water,
fertilizer, soil conditioners, pesticide formulation products and plant growth regulators to
establish the standard method analysis according to ISO/IEC17025: 2017. These studies were
proceeded from October 2019 - December 2021. From these studies, the results
successfully found that 8 tolerances of nutrient content.in organic, chemical and organic-
chemical fertilizers 2) 20 validated methods analysis.of fertilizer, plant, soil, water, bio-organic
fertilizer and plant growth regulator 3) 5 equations of NIR approaches to predict the nutrient
contents in chemical fertilizer, organic-chemical fertilizer and soil conditioners 4) 2 reference
materials certified with total iron and total copper contents 5) 2 0 validated methods of
agricultural hazardous substance products with 16 substances 6) collaborative study results of
2 agricultural hazardous' substances (including chlorothalonil an d ametryn) with 8 - 16
participated laboratories 7).information of the active ingredient of phenthoate, benomyl and
profenofos deterioration in 18 months according to the standard criteria of FAO-Specification
9) Multiplex-Real-time PCR technuige which classifying 3 events of GM rice, 2 events of GM
wheat, 6 events of GM soybean and 14 events of GM com. From the research output, the
analytical validated methods of fertilizer, soil, water, soil conditioner, plant growth regulator,
pesticide formulation products and genetically modified crops were established as the
reference standard method of Thailand. The quality assurance in laboratories were developed
thus enhancing the potential capacity of laboratory to be the same standard throughout
Thailand. Moreover, the reliable, inevitable and tracible results build fairness, strength and
sustainability for farmers and entrepreneurs. Thailand has information for opening the foreign

trade market thus increasing the competitiveness in the agricultural system of Thailand.
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UsziunauninngluresiesdfiRnng Wunsenssiv wasiaudnenmeesiesufuiinsindu
% a wa Y a o § v Ay A 1Y) oA A Yy sy v o
el uRn13e19Bestsemdalvy inlinanisveaeuiilallunveusu untede wazantaliundi

Ainan1snsadulenguunevensuivInIsnens

The project of research and development of analysis standard for soil, water,
fertilizer, plant, plant growth regulators and soil conditioner as the international reference
laboratory was conducted to 1) study uncertainty of the content of nutrients in chemical
fertilizer, organic-chemical fertilizer and organic fertilizer 2) develop and validate method
analysis of chemical fertilizer, organic fertilizer, bio-organic fertilizer, soil, water,
agrochemical product and plant nutrients 3) study method analysis of nitrogen
components in chemical fertilizer, organic fertilizer:and"soil conditioner especially in lime
using near infrared spectroscopy (NIR) 4) establish certified reference materials of fertilizer
and soil. The project was proceeded from October 2019 — December 2021. This study
accomplished that 1) 8 tolerances of nutrient content in organic, chemical and organic-chemical
fertilizers 2) 20 validated methods analysis of fertilizer, plant, soil, water, bio-organic fertilizer and
plant growth regulator 3) 5 equations of NIR approaches to predict the nutrient contents in
chemical fertilizer, organic-chemical fertilizer and soil conditioners 4) 2 reference materials
certified with total iron and total copper contents. The project outputs substantially defined the
standard method and developed the internal quality assurance thus enhancing the potential of
laboratory as the Thailand reference laboratory. Moreover, the reliable and inevitable results

deduct the controversies causing by law enforcement of the Department of Agriculture.

uni1 (Introduction)

msaLANENTaveinsU UAMS WeluiosufUuRmesdslumsnsaingei

Au U1 Jo Wy asmiuaunsasyiulaie warasusuunu lnemsiauiwazasivdeurmnulyla

+

YaITATIE MauFsi1eg ludendl Jedunsd Jedinim fiu WY wazingiaiinisinuns Ay
1113914 Eurachem (2014) Wag 1ISO/IEC 17025:2017 ilafvunduis IASIENINTFIUVBIUTENA
Ine uaziAauliuiueuvesNIvade UL MLALN I AA1ALAR DUTBIUTINNEIN DM TR
1NA3§IU Eurachem (2019) wielusznoumainluldmununanmd AruaunswEs uazdmmie

glidinunin susiaunetianlasalnddunsnsng1ulng (Near Infrared Spectroscopy;

524
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= a a ¢ a a ¢ o ¢ 13 a A )
NIRS) Falumatiansiinreidanunmlunsigainendnuaivesesmuszneumanil ielduns
andadnfinveinsiasizinaeil Mldainsouenasivsznou 1 uasdadumsBudumugnsases

mAesizvinaed deliansinsnyasiildeduly ddu auey wazguanunndeniiminely

Y 9

+

insnann aunsesUygale wa. 2518 unlundulaenszsvdyaaty @UUf 2) w.e. 2550

A 3

warddeilontayaanseangrsTunvesensnIuANM s ulaiailaaniie isldluniseuny

Y

[

munszIrU A Tngeunse @YU 4) we. 2562 uenantl Sulunsadisssuulssiununimna
a ¢ v o o 1 Y a o . [ = v

AATERAYNTHAUIFI8E19919895UTIMULIATFIY 1SO Guide 35: LTUNTIMTENAIUNTOU
ot UANTIgUNTgIN ISO/IEC 17034: 2016 weenseaulivesdjUAnsTudsemalned

WIFIUReY wazeausulusERuang
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321 U8USN15998 (Research Methodology)
Ranssudl 1 msdmusinasiaunanedeuresUiinusinemnsfusesiitlulead Juai
dunIduazedunse
Anvinasmraaedeuandruliuiueuvesnisinngdlulasnauiome eavoda
favan warlnunadeuiomaluledunid minnesiunadoueenled uuniiTouoonlys way
swduriomn waveaslidluled madnsziduniengluleduiend Tnensussdiuaann
TUUUAUTBINITHTENAIBEN (WU samping) HAZAIAUNILULBUYDINTIATIENR (U Anatytica)

wazthanm I duanL L LeuTI (%Ure) (Eurachem, 2019)

Ranssudl 2 siauuazamadeuaaltliveisinmeidewnd fu uaziiy feomadadudni
narnanaauiaalasiuns

Wawaznsaeundllavedizimseiluseuludendl Tusauluiiy Tuseulufiu
Woanesadulsslony nuwadouiivandsuld Tnfouiivaniaouls traonfivaniasuls
wnd@enivanaeuld wanfidulselen weniaduussloed dnvanidulselovd vosunsd
Huuselow wasddroulududowmaiadusnfingdwdanaraawalaswms Tnewan1izi
winzanTun1sinssd veun3od Inductively Coupled Plasma Emission Spectrophotometer
(ICP-OES) wazasaaaeuauldlavaeisiasied Inen15mn Range/Linearity, Limit of Detection;
LOD, Limit of Quantitation; LOQ , Trueness &g precision taeld 318 Tand19895u509
(Certified Reference Material; CRM) A1U3QUNaN"5IATI8NNWERR #1Uu9551 Eurachem (2014)
way AOAC (2016) uazasIvdaUANIATIUTeianndey Tnsnsdsuulasannafisadntionain
anmeUnd (Ruggedness) till amudunsn-nne anudaseulunisivgn gaumnll svesiainsnsed

\udu aguuayenuRanIsnnaes

L3 (% L3 a

nanssui 3 s ASignliendnual wavlinseianaudaniuaiiveseownil Jedursdiniuay
aisUsulssiulaeldmatinanlasalnUdunsnsng1ulng (Near Infrared
Spectroscopy; NIRS)

a L3 v

faatienanual wagiwseasdusznaululasauludewd sunseingluledunid
a1suTuusaRuriayuunlalalunt wavyuinia arewatieanlasalntdunsusagulng lag
Wisuiisuiunatieseiitldainiiosufiing ndsandu dawansu (Spectrum) Aldumusuuss
(pre-treatment) IngA%n1sadinaans a¥rauazdiulssannmsinneieldUssfiune Ussiiu
Uszavsam uazninaeumuldldvesaunis lnefiansanandinrmnaiaindeulunsiinse
(Standard of Calibration : SEC) AraunaaLadewlunisuseidiu (Standard of Error of Prediction:
SEP) A199031d7U 51319 SD AU SEP (Ratio of Prediction to Deviation, RPD) A1 accuracy kag@l

precision
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a

fanssun 4 Waunf19819919895U504 (Certified reference materials) A3835umsg1UUFUN T

(primary standard method)
fiauieenatauaziugnedeiuses ndliafinuavoaniniiavun uasnaun
Wanuadaemaila Inductively Coupled Plasma-Isotope Dilution Mass Spectrometry (ICP-IDMS)
Usvduruuilaientu naseunnuedossvesdu uasssazem mentmun wassududemiy

BiwiueuuneISneedfnmumsg ISO Guide 35

a = @ 1% ada ¢+ a4 oa N6 A 4 oa N6 o+
fanssun 5 Wawwazasvgeuauldlivedisimsendowni Jedunsdnd Jedunig Je

9

=

Fanw Yaquivugsiu 1 asmueunsaiydulaiiv wegsmewnslufiv way

KRS IngLATNTN YA
Usgnausy 1) maisuiisuisinngimmuTnaslearesaiilulselomniluewnd
oBuvafiniifeIsTnensaayitlaeden 2) anaeumlildveitiinszivlaanadariounly

+ aada (3

U8 15AT1EN

]

SOt

aAa A [ o

USunauazdssdnsnmuendunidludedinmiidness 35msdnduungdunsdlu
Jaginmiidfiiens 3mssiusnnamewdifiazasumsiun 383nszinsnesiily 353eszi
Indole acetic acid (IAA) kag Gibberellic acid (GAs) lunandustingiaiinisinuns 3) n15Anyng

USinaugeslan Indole acetic acid (1AA), Gibberellic acid (GA3) uag 51921115 UNAILUTI
JELMANdUON  BSUAY fa1Ay 2562 Audn SuiAN 2564

Nan153eLazanUs1wNa (Results and Discussion)
Aanssudl 1 msdmusinasiaueaaedeuvesUTinusnesfusesiiitluleiad Juai
dun3duasedunse

AnAalsitidueus (%U Total) JeBuvdd Tusemseaeululasauiome 523a21

g 0.3 - 10.1% WY 2.3 - 25.8%, oanodarmun 9232100y 0.3 - 7.3% Wiy 4.3 -
9.6%, TNUNAIT AT IANAUTITY 0.59 - 5.96% WiNFU 1.6 -10.2%, fegadeand lusens
A ULAALTELDRNYAYIANULTNTU 0.6 - 34.8% Wiy 3.1 - 8.6%, kuntli@uueanlan 1¥39A714
Wty 07 - 28.3% Winfu 1.8 - 8.0%, Auzdusimiun F2aa1ududy 0.6-22.0% wirfu 3.2 -
11.9%, Aaglse YI9ATNTY 6.5 - 67.4% WU 0.7 - 11.9% wazn1snaaeudunseinglude

DUNSIATl 629ANUTUTU 14.9-69.1% WU 211.6 - 6.4% AUAIHU

fanssun 2 Nauwazasivdeunuldlaveddsinsendandl Au uaziiy Mmemalinduani
namanataunalalnsiuns
ANNANITNTIVABUANNLTVBITNUIN FTNRT1@UL AUz EUTUA819ne

ATOUAGUYNAMLLTUTUAINA 0.004 — 17.48% Luseuludawad, 6.75 - 27.0 mg/kg lusauluig,
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0.05 - 1.90 me/ke Tusaulufiu, 10.84 — 91.93 mo/ke Woanedaiduusslowilufu, 16.44 -
424.78 ma/ke Inunaideuiiuaniuasuldluiu, 18.06 - 1,063.2¢ me/ke tafauiiuaniuasuls
TuRy, 15.28 - 3,601.38 me/ke wAatdoufivaniudsuldlufiu, 18.15 - 1760.56 me/kg
wundi@eufivaniudeuld, 6.17 - 198.89 me/ke widnduuselewilufu, 1.63 - 202.15 me/kg
wusnfariduusslendlufiy, 0.97 - 12.48 me/ke danzdThiuusslovilufy, 1.01 - 13.12

me/ke owwasiidulsslovilufiu waz 8.00 — 370 me/ke Famaulufiu
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L3 v L3 a +

fanssui 3 swuIsigaliendnunl wavleswianaudaniaaiivosleownil Jedunsdniiay

asusulsaRulaeldmatinanlasalnU8unsnsng1ulng (Near Infrared

Spectroscopy; NIRS)

nuauIdenuinmadaadnlnsalnaursnsagiulng (Near Infrared
Spectroscopy-NIRS) @m15an153tAs 1z Usinauenlufonlulasiau luwsnlulasiau was
gisslulasiauludendl Auuiueglugie 80 - 120% wazarusauiaunisuldussidiuen
Uiinaudunieingluledunidiaiiissfuanuiduduinnndt 15.0% fanuusiuegluzag 80 -
120% s2uvalddnsuunyuria Yulalalusd uazyuunda lnslésrenisnaasuniaad
Usznause CaO, MgO, CCE wuaz pH meum’um?iaa%ﬂwm 90 — 115% Feau1soRmUILaS
Ufuupaunaiiedalivssfiunansiinsesildodnegnios unzusiudunniu lneifiua
varnvane warUSinudaogns delrldaunefudusunuiifvesios uagaasunqunisld

SRPREN

a

Ranssuil 4 Waiundieg19819893U504 (Certified referenice materials) fe3SumsguUgun
(primary standard method)

FregeRuddalatvunwarAnalittineuiissiuad ot 95% (k=2) ves

mnTavaawiniu 83404298 mg/kg waznashasianilngintua2.83+4.08 mg/kg hagdiagele

1% a A o 1 1 1 = [ dl' Y <3 & ]
mﬁammmwumazmmmlm LUUDUNTEAUAIUTBUU 95% (k=2) YDIUNRANVINNUALNINU

12,478+1,075mg/kg LLasmaaLLmﬁy’mmwiﬁU1,028168mg/kg

a

a a o Y] ada ¢+ A 4 a as A+ a6+
Aanssui 5 Wawwaznswgeuauldlavedisimsendewni Jedunsdnd Jedun3d Je
P TagUTuyTeau U1 ansmuAunsRTRulaiY wars1nemsiuiy wae

AR IngLATinITN YRS

nslSeumeudsmanziveanasamdudslevid a2e95lnensewazislnedon
| aa ¢ A ° aa a & + P~
WU 35 110,01 AUIENIPNTENTIUNEATHAZANNTAL 1509 AMUANTTITNMINTIVIRTerideadl
w.a. 2559 Winansmegeuneanesamdulssleviluleownd Joduvsdnd wasleduneamn L
LANANAU A53LAI e au (AOAC 960.02) TuaneNIsAmszmlnenss (AOAC 993.31) Tinans
neasuneanesamdusylovd Nluuandneiuds 1.10.01 wardsimseilaesau (AOAC 960.02) Tu

+

JaAunogws

nsnsavdauANldlduadisansit Ussnouiie 1) weanesanmunlulewndl waz
JeBun3d AsauAquaag 0.97 - 61.49%, 0.48 - 10.07% MNARY, N13051980UANLElAva9IE

VAABUYDIED A. brasilense (DASFOA003) SA1 LOD wagAn LOQ Wiy 4.68 uag 1.58 Log;oCFU

AUSIFU Ve T o Avinelandi (DASF04141) §iA1 LOD wag LOQ s1AU 6.36 way 4.90
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Log10CFU audiiy A1A11gnAeeweddsduunyiindigisnisendiluana windu 98-99%

USinaueandafiavansd viesnusiuil ATeuUAauY 46 — 7195 mg/L, gasluuiiy Indole acetic acid

[

(1AA) wagGibberellic acid (GA3) Tuf10819HAR A UNTALALNITNBAT ATBUAANTS 0.013 - 5.00

q q

mg/L W 0.125-5.00 me/L suanny
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AnwImUTuIueasluu Indole acetic acid (IAA), Gibberellic acid (GA,) wag 519
awnslundaenin wuih Usinaspemnsitwluidennaseu waenuaur Wdenuaan iiferaiu
onaseu dduiion U3 uarlundrenir 3 aeus o stusuzddes Wusindesso Wudaluie
1 ludduazly IUsinasnemslulasiau Wiy 2.47% uag 2.62% wazweanasa wiriu 0.43%
uay 0.33% ganindudu druliinusesluuiiv 1AA uar GAswUlunnduTINd81 T Tne 1AA
Wuiuiuqqﬁqmﬁﬂ%mm 4.07 mg/kg @71 GA3 Wummﬁqﬂummmﬂﬁ HUTuel 1.42 me/kg
s09a9Ae duvedludusuim 1.32 me/kg Lﬁaimiwﬁmmﬁuﬁuﬁ‘izwjNﬂ%mmﬁmmmmaz
Uiinnsesluufivisaessia nuiFumusinlulasau mdn fusdu uasneuns a¢lvean

ANUFITUSIAUINGININE 7 DY

aﬂwamﬁ%’a uazdatduauus (Conclusion and Suggestion)
NnuamsAnw agulacsi 1) WinawinanndeuvesUiinasmenmsiusesnily

Jedun3d Jawnll wavUSunaduvseingludeduvsdnd 91uiu 8 ol 2) 19353aseniiiums

o¥

& + A a

nyraaeumultlivediziasiende Wy Au W1 JeTinmm wagansauAunsasadulaie 31w

9 9

2078 3) Waumsvinenanisiwsendendl Jedunidwil waza1suiulianu Ussinnyunie

wedaauninsalnUdunsnsngulng 5 s1en1snageu 4) Wnieg1ee19daiusesiunazdenien

ARUAUDUNANTINUALASNDIAIIVUA 51U 2 B0
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Strongly Research Development Standard on Analytical and Degradation

for Quality Control of Pesticide Formulation Products
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Ad1AgY (Key words)
m3nsRaeunuldlaveidianey, nandndasdesiuidadngity, msEouann, as
AdRLLAY, @1SAIRIuNT, @5t undnlsANY, NMSANYISINAY
Method Validation, Pesticide Formulation Products, Degradation, Insecticide, Herbicide,

Fungicide, Collaborative Study

UnAnga (Abstracts)

WUALIWAILITEUUNTNTIVIATIEINENA N T DUNTIN19NI TN AT YaTiunITHAILN
ax v Y 4' A Ao o A a ¢ a O v o 19
Tanegeulivanzaufuinsesdleviuady Jaussaugnsiiasiengs aneasadneanlv
o JURNsVedIunan wagdiugiinie nsudrInsinyns 19sun1susessnggiu ISO/IEC
17025 : 2017 Wudwensuluszdvaina lnemuniSnageunaznsiadeunnuldlivesasesn

£ a o sw ) ax a & aaV v

gnluNAn U TngdunTIen1anNIsnens 20 35 16 vlleas 119 20 F5lARIUN1SATIRERUAINY
1319 (Method Validation) mutainauifinnunves AOAC 8nvisisunsgIuaIunsailunsivdey
AN MNEN AT esuismana WelunsmivaununndnSusiwazldnanisdine

521U (Collaborative Study) ¥84@15 chlorothalonil kaz @15 ametryninuau 2 WU
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MN13ANYINISLEDUANINVDIE1T08N N5 VBIE1Iphenthoate, benomyl taz profenofos Tu

= 1 Y

SeEzIa 18 aun1l FAO-Specification Wul1 gaunqigeinafen15AefIvedans phenthoate

way profenofos wagluguunaiiund 20-35 °c el 1 Yuagivarsasanminaudlunig

a Al

#aN8I99ETEMITU benomylasetnapdilaniaamaiunilane 18 ey

Y

Research and Development on Analytical System of Agricultural Hazardous
Substance Products focus on developing test methods suitable for modern tools with
high analytical performance as well as creating potential for the entire central laboratory
and the region of the Department of Agriculture which has been certified with 1SO / IEC
17025: 2017 which is internationally recognized. By developing an active test method in
hazardous agricultural products, 2 0 methods agricultural hazardous substance products
with 16 substances have been validated (Method Validation) according. to AOAC criteria
and standard methods can be used to check the quality of products sold in the market
In order to control the quality of the product. Collaborative study, 2 agricultural hazardous
substances, chlorothalonil and ametrynwere analysed from 8 - 16 laboratories for evaluate
their performance. This research investigated the deterioration of the active ingredient
phenthoate, benomyl and profenofos according to the standard criteria FAO-Specification in
18 months by collecting samples at/room. temperature and the temperature at 54 ° c
showed that phenthoate and profenofos can stored at room temperature by only for 1
year while benomyl still be able to store for 18 months at room temperature. However
all 3 agricultural hazardous substances in the storage were significantly reduced at high

temperature storage.

N1 (Introduction)

'
LY A a

= v o o X a v Aa a
Lﬂwmiﬂiﬂﬂqiiﬂjaqiﬁ@ﬂﬂUﬂ'm@ﬁG]iWGULWlIGUUVJﬂﬂmqllﬂ'lqll@@\‘]ﬂ']ﬁ%@\‘]ﬂﬁgﬂﬂﬂiﬂll Juel

U

Wuy Fadituldansenuasladfnisiidiingdunsienianisnuns U w.a. 25482560 (4110
AIUANNYLALTANN1TNEAS5,2560) wazlul w.a.2560 HUTuunsudarstesiuiidndng vy
197,758,809.67 Alansu Amuyan 27,363,331,691.27 uv Weliunardnnismainunsliiieame
AoAURBINITYRIUsTAINITTIINAU usinuasnsngwszautymansdesiumdndngiionisiniung
warlidldunsgiu imsuaemawnadowingdunse Usinaansddghiduluaunszsylivuaain
dl' o a LY ¢! Y Y =2 ' [ °o v w = £4 1 < a a o b4
deinuasnsmdadue lUlduaiddiamnsalestuidndngiivldegraaudssdnsam vl
inwasnsaedltansiulSinaninniu dwaseguamgusinananalasudSinamsiivanarannifiuly
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o = a [y

wazUStnanidmdndusianslenuindedagiuiiadunnd nsidvnsinuassianuddeyiu
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MUz louingduATIENINISNENT WALAIUANAMNINYBIHEAS I I LALNSEIU Fendnsia
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a15d0aiumMAndn IHYLNITAIVANANAINANUNINTFIUVBIDIANITOINITHALNITNYATUN S
anuser1vf (FAO) Waziiisnaaauniu Collaborative International Pesticides Analytical Council;
CIPAC Method usililesannisanpsgiusanandsliaseunquansddnyasunnuiavessdndnsiiive
Huilenstunadou fiuisneaouiililuiesfoinsdsosaianasgunmeaey Tnensv
msnmaaeumslfliuedds (Method vaildation) dmsuisfidauUatmnisinnsgu vie muaey

75 (Method Verification) @5 u3sNU]URnu3sumsgu e linan1sveaeuiinnuu e ony
wananna ISO/IEC 17025:2017
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5u08U35n15998(Research Methodology)
fanssuil 1 masyaoumaldlsvedisinseilundnsasianstoatuindndngiia
psaeuanlilfveiiinneiasoongys lunanfasianstesiuindadagialdun 1)
tricyclazole, thiamethoxam 2) 2,4-D-dimethyl ammonium, pendimethalin 3) kresoxim-methyl,
flusilazole 4) ethion, butachlor 5) carbaryl, abamectin 6) alachlor, diazinon 7) 2,4-D-dimethyl
ammonium, butachlor 8) profenofos, prothiofos 9) diazinon, pirimiphos-methyl 10) kresoxim-
methyl, flusilazole 91U 20 35 16 WlAENTIAYATIAEDU Specification/Selectivity, Working range

Ninearity, Accuracy, Robustness/Ruggedness uagyinnsuseidiuainanuliiuueusenisin

fanssu 2 n1sAnwrsauiu (Collaborative Study) Tuisn sitaszrndniuaansvesiy
MIndnginy
AnwrsunuluisnisinssiuIuiaanseangns chlorothalonil as ametryn Tu

LY

HARS U TR S UNTIENINSINYAS IneipsUURNINIASTuazn AU mlAsINs lides

9

171 10 Wi ¥nswSeudeeng uaznageuauuileinenfu (homogeneity test) WazAINLAIR?
(stability test) v@esi108 11 Tndefiaguagisnaaaunuidsveiosliin1snguideingiiny
n3neasnesUfURn1sUnguvnasy YinansnaaeuuUssliun1e35n19ada (Statistic

evaluation of results) a1 CIPAC collaborative

nanssun 3 nsITeamnNandueiaslesnumdndngity
= 4 a o ¢ o |
ANBINTEDNANNTDINANA I phenthoatebenomyl profenofos nenageUsiieg1g
HANS I INUTENERAANT UG NNONTVRVUNLTEY FINTIWTUNNEATIWI LB WALAIRENY
KARA 9N insEnenazsosdused ennanduluig Ineiuiegnshitosnin 3 uiawan
InIedeuA A mMNILAL LKA USHNaEns0engns AMNIMVINNIENTHATLEATVOIHANT AN
FLULIRSUAULATNAADUNTASAN 1 NUDINENT N NQaunll 54 °C + 2 °C mudaninunves FAO-
Specifications kA IN15M539AT1ENN9 3 Weu iWuan 18ieu Ineiudied gy dvies

waran sl 54°C + 2 °C
sTEslIaA iU 3UAY fanAu 2562 duge Suiaw 2564

nan15IveuaranuseNa (Results and Discussion)
Aanssuii 1 mansaeunultldveisienilundndnsianstoiuidndngiiy
lanansivaounuldlanvesisitasieyt Tricyclazole, Thiamethoxam, 2,4-D-
dimethyl ammonium, pendimethalin, Kresoxim-methyl, Flusilazole, ethion, butachlor, carbaryl,
abamectin, alachlor, diazinon, 2,4-D-dimethyl ammonium, butachlor, profenofos, prothiofos,

diazinon, pirimiphos-methyl, ethion wag alachlor 717U 20 35 16 wliaa1slasaALiun1TAN©Y)
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W1s18m oS Specificity, Working range/Linearity, Accuracy, Precision, Robustness/ Ruggedness
s?fﬂshumwﬁaam%’unﬂwwwﬁmaﬁmamummfl Working range/Linearity @1 r > 0.995, Precision AN
HorRat agluta3 0.3-1.3, Accuracy I Recovery aglugaa 98-102% uazlimsuAinunmuedis
Tumsusuasu 2 Jafedeiunasisensunnmsiwes niewvisldaauliuiuouresnis
Vl@ﬁ’e)UGEJENfI’jﬂ 20 A8WinAU 1.18, 0.67, 0.85, 0.71, 1.47, 0.45, 0.73, 0.82, 0.30, 0.05, 0.54, 0.49, 0.95,
0.53, 1.19, 0.43, 0.73 Waz 0.74 MUENY

=2 ] [y

fanssu 2 n1sAnwrsauiu (Collaborative Study) Tuisn1s3taszrndniuaansvesiy

o v o It

MAnAng
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WosUURNIT 8 Wika wazas ametryn lisunsneausuaniesufufinig 16 wie ldandunisdngs
#15UAIFIU A15708719 ITNAdeU wazuuunesunsnsendeyalviuresu)Uing Useliuaimig
&@iid Outlier 99N Cochran’s test a Grubbs’ test e YayaRHIUNISA RSD WUy Repeatability
waz Reproducibility wu Outlier luunsiosufjifinis nanismageuilmaswiugliniHorRat wuinll

WNUNReausu 0.5 — 2.0m11 CIPAC collaborative

fanssui 3 myIdvamunnaEndueiansdesiundndngivy
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ImaﬁﬂmmiamsJé’asumiJ%mmmiaaﬂqwé phenthoate, benomyl Wae profenofos
szpzian 181 feufigumaiiviestugumgifoun 54 °C (@n19g139) wuin gumgiifigaiinasionns
AIB3a1S phenthoate Waw profenofos warlugnmgiiund 20-35 °C aglé 1 YTuogiuans
asan niinaudlunisaatefivesa1sdmsu benomyl Aoutiansialafiaamgfiunilads 18
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DU

a@wamsﬁ%’a uazdatauanuz (Conclusion and Suggestion)
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nsasiavesansrddey warlugamgiiuni 20-35 °C agld 1 DTusgfuansasanmiinaudnly
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Tnsans3ded 3
nAUnAdA Multiplex Real-time PCR d1%5UAs99AANSBILaZMUNEUNTAALUAS
wugnssudsquamlufivindi ($12 412818 damdes uazdnlne)
Development Qualitative, Multiplex real-time PCR for Screening
and Identification of GM Specific Events on Imported Crops
(Rice, Wheat, Soybean and Corn)

[ v 6 o [

Yodn sysunadan Isedng Avinveneas §Asml dewaads Juyy Aste

U av

dimIenamalulad Tanw

o/

AdAgY (Key words)
d1 d1ed duvdes nlwe fivtid fodauusiugnssy pseaduunaeiug a3
ATIAANTeY TaRwmaniSealningens
Rce, Wheat, Soybean, Maize, Imported crops, GM plant, Event-specific detection,

Screening detection, Multiplex real-time PCR

unfApga (Abstracts)

ol URNINTINTIn el vkasdur i awas sunissusewiesufufinisny
WINIgIuaINa ISO/EC 17025 tagludagduiinisnsiafansesdu CaMV35S Promoter, Nos
terminator o Budnedeiin dulunisnmadansoademunim evddnsusiuiivdaudas
wugnssuluiiegrmaaey NMsTAINIITIRAT IS o uAvRaLUasTugnTslut1e 41
and davdes uazdnnlie wudiSmsatnfiduedaeds Genescan Lysis ldAUSinauasu3avive
Aidueilsmed mitunisasaliasgimemaila Multiplex Real-time PCR Feasnsnnsaadmnsed
wagdunuentIRAwUasiugnIsule 3 s laun Bt63, LL601 way LL62 lngldynlnsiues 2
YA Tawn 1) CaMV35S Promoter, Nos terminator wae PLD2) P35S:Bar, CrylAb/Ac, LL62 ey
LL601 Tudmiandaninsaduunle 2 anesiug laun MON71800 wag MON71200 wagdmunmsdzUu
fiufauvasiugnssudu ldun Aamdes §1alwe uaz aluan Tneldyalnswes 2 ga leud 1)
CaMV/35S Promoter, Nos terminator, Acc-1 way MON71800 2) Lectin HMG,CruAwas MON71200
Tudamdesanusnduunldl 6 areWus l6un events A2704-12, MON87701, MON87705,
MONB87769, MON89788 wag GTS 40-3-2 Ineldynlnsiues 2 4 laun 1) CaMV35S Promoter, Nos
terminator, Cy1Acuag Lectin2) rbcS-E9, Mon 87705, Mon 89788 W@y Lectind w3 ut1ilwaaunse
Suunls 14 anesifug T6un Bt11, GA21, TC1507, DAS59122-7, T25, MIR604, Mon810, Mon88017,
Mon89034, NK603, MIR162, Mon87460, Mon87427 uay DAS40278-9 Tagldyalnsiwesiies 2 4n
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lawn 1) P35SNos wae Pat, 2) FMV iag Ubiquitin Wu31galnsiuesiesnuuukasinaainddl

rEdnziugunldnsiadansadluisazsiiaiy ansaanIaININTIAARNTEY AIAINLYNABIYEY

& a 1 A o w

Han1InAgey 100 Wesiiud A1lindinveinsiany (LOD) ldunndniuiunisnsiauuuguies
waNNUUGENM IR Tan 1B smaalnvesdIandnnkUasiugNTsuaeus MONT 1800UU tie
Tgnaumunsidivesian B meaauainseUsene

Genetically modified plant and plant’s product detection laboratory under
genetically modified plant and microbe research and development group, Biotechnology
Research and Development Office, Department of Agriculture has been accredited for ISO/IEC
17025 laboratory. In present, CaMV35S Promoter, NOS terminator and plant’s endogenous
gene have been used for screening in qualitative detection for determination of GM plant in
summitted sample. Development of detection of GM plant and its product in rice, wheat,
soybean and comn found that Genescan Lysis method is appropriate method for DNA
extraction by performing high quantity and quality of extracted DNAfor using in Multiplex Real-
time PCR which is be able to classify 3 events of GM fice, Bt63, LL601 and LL62 by employing
2 set of primers and probes 1) CaMV35S Promoter, Nos terminator and PLD 2) P35S:Bar,
CrylAb/Ac, LL62 and LL601. In wheat is be able to classify 2 events, MON71800 and
MON71200 and also separate from another GM species, soybean, corn and canola by
employing 2 set of primers and<probes.1) CaMV35S Promoter, Nos terminator, Acc-1 and
MON71800 2) Lectin, HMG, CruA and MON71200. In soybean is be able to classify 6 events of
soybean GM, A2704-12,°"MON87701, MON87705, MON87769, MON89788 and GTS 40-3-2 by
employing 2 set of primers and probes 1) CaMV35S Promoter, Nos terminator, CylAc and
Lectin 2) rbcS-E9, Mon 87705, Mon 89788 and Lectin. In corn is be able to classify 14 events of
GM com, Btll, GA21, TC1507, DAS59122-7, T25, MIR604, Mon810, Mon88017, Mon89034,
NK603, MIR162, Mon87460, Mon87427 and DASA40278-9 by employing 2 set of primers and
probes 1) P35S, Nos, and Pat 2) FMV and Ubiquitin. The designed primers and probe are
specific and efficiency for detection target genes in each plant. Comparing to Simplex Real-
time PCR, Multiplex Real-time PCR perform faster working time and lower chemical cost. The
method validation of Multiplex Real-time PCR compares to Simplex Real-time PCR showed
100% accuracy and same LOD. Moreover, MON71800 in-house reference plasmid was

developed for using as positive control instead of importation from foreign country.
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umd (Introduction)

mimm’iwmw?L%a@mmwﬁ%mammﬁmﬂsmLLaszﬁLLmﬁu naneviialuufisen
Feafiu (Multiplex realtime PCR) sjaitfunisasadiesgilufivindislisingnneifugua
lgun 4m Imadnsensieneifinidiiiienudsdagmgeaonusuduilulszmelne
Wewniimsugnidamsiuagiisnumesiusfautasiugnssusnn Wi $1ilwe uazdundos ns
FWoawimsnnainsesiegaduszuuveadasiiv anedudimzuazdudnnseafiniduandy
355 Promoter WAz Nos terminator ¥l lsnan15nsI93nesifinseunquuilavesdusiaulaq
WUINTTU NAMFAATWNLANUYNABWL UL aRTEEIaINTNTIA Usendaduyu w3 sunseusessu

o w

MInTTleTginazmuaNiTUgualuUSTmAT ST NANSEMTIsENs SaIaY (Gesevnsiildann
defiTindaulaniugnssn Seegseninsdidunsuuussdmiunsemununisindifivdaudas
fiugnssunneile IasazeugminiuadlfianmeiiunsUssfiuamudagniensdinmlulsema
wvindu lddeyaUszneunsiminannsmavidengranglumstifuguasudifiedaudasiugnssy

LLaziaUﬁm'J’ayJaﬁm%’UmiLﬂmmmmmié”ﬁwiN‘Uizmwﬂ,uamﬂm

5u08U35n15998 (Research Methodology)
W33 Multiplex Realtime PCRilnsadiansesuazswundudn dmand dwndes
uazdlng AfauUasiugnssy Tnevnanneivnzaudmiuiisenidenslagds Multiplex Real
time PCR e Anud g (Spedificity) 14U Ao woyalnsiuosuasngu 19uNunTvAaBILUY
Completely randomized design (CRD) a3 LAszvian wmaaummgﬂéfaq (Trueness) AINALLUE
(Precision) uayesazmuLlostu (% Bias) lunsnsadinsgidnadsaulsiugnssy naaey
AL (Repeatability) LagNAdaUTAINATOINITNTIINU (Limit of detection: LOD) Taevin
nsMAaed 12 97) Nedau NAAUAINYNABA (Trueness) AMULIUET (Precision) UagTagazAIy
Deuun (% Bias) Wmsnsadinneidmanddauusiugnsss neaouaTumiugilé (Repeatability)
LAENAFEUTFRATATEIN1IATIANY (Limit of detection: LOD) Inevinisnnaes 12 41 nadeuds
rswituiiegnedn dmand Sandes uazdolne uwagyinsSeufisunanisnaaeuseing
UAATeuuU Simplex Real-time PCR Wag Tetraplex Real-time PCRESaR AR Lo ULOAMIT AT
Y9I JUANTS WazIBUINIFIU 1SO 21571: 2005(JRC-EURL GMFF-ENGL, 2011;Broeders et

al.,2014)
STEZANA NN LSUdU AANAY 2562 duan Sua1AY 2564

Nan15IdenazaiUsena (Results and Discussion)
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1. msanmsensleneiiuiodudiisdawaniusnssdluim dnad dundes
wazdnilng wuismsatafiueded’ Genescan Lysis ldASmnuasuigvisvesfiduoiome
dmsunmsnTirssidaemadia Multiplex Real-time PCR 34aunsansiafanasuassiuun

1) Indawdasiugnssuls 3 aewug laun Bt63, LL601 wag LL62 lneldynlns
was 2 Y0 lown 1) CaMV35S Promoter, Nos terminator wag PLD2) P355-Bar,
CrylAb/Ac, LL62 Wag LL601

2) Urandanunsadwunle 2 aneiug lawn MON71800 war MON71200 wag
FuunmsUziuiivdaudaniusnssudu liun dandes 91lna uaz aluan Tag
1"8"1; alnsies 2 ' oA 1) CaMV3ss Promoter, Nos terminator, Acc-1 wag
MON71800 2) Lectin,HMG,CruAivay MON71200

3) fundesanisasuunly 6 anenug loun events’A2704-12, MONS7701,
MONB87705, MON87769, MON89788 uaz GTS 40-3-2 laeldyalnsiues 2 yn
TAwA 1) CaMV35S Promoter, Nos terminator, CylAckag Lectin2) rbcS-E9,
Mon 87705, Mon 89788 Wwag Lectin

4) glweanansadwunld 14 aneiug lawn Bt11,GA21,TC1507,DAS59122-
7,125,MIR604,Mon810,Mon88017,Mon89034,NK603,MIR162,Mon87460,Mon8
7427, waz DASA0278-9 lpelduynlnsiwesiiies 2 4n laun 1) P35S Noswas Pat,2)
FMViae Ubiquitin

2. yalwswesioenuuuiasinnanddamdnefuduildasadanseduusiaain
fiv IngidleUTouiisuiupisnsadansesuuuduifen nuitansnannaInsnTIadangos A1
ANLGNFDITBINANITVIAGBY 100 Wasldus

3. A TandudmanainvesinandfaulasiugnssuaefugMONT1800 Tu

\alinawuM IR Tan 9B WndaUINANUTEINA

a;ﬂwamﬁé’ﬂ uazdatauauue (Conclusion and Suggestion)
wAlla Multiplex real-time PCR anunsaldnsiafnnseswazdunduivraulasiugnssuly
feg st naaduraes uasdrilne tidiandassmalasannsonsafnnsesarduundy
Tnfautasiusnsslssameiuginamaammnsnduunls 2 aeiug dauvdesannsaduunls 6 ae

g wartalnaainsadwunla 14 aneiug
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(Collaborative Study) 984815 chlorothalonil Laz@15 ametryn 14U 2 @15 lagdl 41474
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fugnsnilufiegiedn 3 aeug 91ed 2 seiug fundess aewus wazdnlng 14 aneiug
NnwamATeilFaansoiultlunmsimueisienesinagiuresissufiinsiesgide fu
1 ansUsuUssRu ansmvaunsaiyRulaiis kandas g sunse fedauasiugnisuaes
Uszweilve Tifhnesgiudenfuissme Wetviend snssfumsussiunanimianisingey
yedey dwalinmsnsalinsgidemnmindede annsonsaaoudeunduls afsmmsssy Wb
wazdsuliifuinumsns waiuszneuns diveyadmiumadanainnsiiuinassmaluounen

Wunsiind arnuanansalunsustulussuunmsinunsvasdsenelne

36



UIFTIUIUNU

NITNTIAUATUATENNTAL. 2560. USETNIANTENTINAEATUALENNTOL L%‘IEN AMNUANTITUITNITATID
Apseilewndl we. 2559, nsAsi 1.09.01UstmAluTwAIIYUNK idetuil @
un3NAU 2560.

AOAC. 2016. Official Methods ofAnalysis of AOAC International. AOAC International
Gaithersburg, MD, USA, Official Method 20™" Ed.

APHA, AWWA and WEF. 1999. Standard Methods for the Examination of Water and

Wastewater.United book press, Inc.

Broeders, S., Huber, ., Grohamann, L., Berben, G., Taverniers, |., Mazzara, M.; Roosens N.,
and Morisset, D. 2014. Guidelines for validation of qualitative Real-time PCR
methods. Trends in Food Science & Technology 37: 115-126.

Eurachem. 2014. The Fitness for Purpose of Analytical Methods. A Laboratory Guide
toMethod Validation and Related Topics.

Eurachem. 2019. Measurement uncertainty arising from sampling: A guide to methods and
approaches, Geneva.

ISO 21571. 2005. Foodstuffs — Methods of analysis for the detection of genetically
modified organisms and derived products-Nucleic acid extraction, Geneva.

ISO 17034. 2016. ISO 17034:2016 - General requirements for the competence of reference
material producers. International Organization for Standardization (ISO), Geneva.

ISO Guide 35. 2017. 1SO Guide 35:2017 - Reference materials — guidance for characterization
and assessment of homogeneity and stability. International Organization for
Standardization (ISO), Geneva.

ISO Guide 35:2017. ISO Guide 35:2017 - Reference materials — guidance for characterization
and assessment of homogeneity and stability. International Organization for
Standardization (ISO), Geneva.

ISO/IEC 17025. 2017. ISO/IEC 17025:2017 - General requirements for the competence of
testing and calibration laboratories. International Organization for Standardization
(ISO), Geneva.

JRC-EURL GMFF-ENGL. 2011. JRC- Compendium of reference methods for GMO
analysis.Luxembourg Publication office of the European Union 259 p.
(http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/22754/1/gm
o-jrcreferen ce%20report 2011 publ.pdf).

37



Official method of analysis of fertilizers. 1987. Published by The National Institute of
Agro-Environmental Science, Ministry of agiculture, Forestry, and Fisheries,

Japan.

38



