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1) @19509 19U @13nT0058U (Resin) it MdnaunszdsvaniiiiAnan
ansusEnouvesAailes uunilides uazBeeuuindug fifegluth ansnsesuounsiled
(Anthracite filter) 19nsesannuru agneu asuriuaesluth uasasuwuassfiiovy
519uan wuanila s
2) nsgvaumsndelu uansfnnsd 1

M3 1 nszvruntssidelun

NITUIUNTS ylinaun3Y RUBLNN
1350504 (Filtration): ¥ UsrAnEnmnstidaidodunis
Microfiltration, Ultrafiltration, LUATILSY %%uaejﬁ’wmmgwqw%aﬂ’am
Nanofiltration, Reverse osmosis TUslmen aviBunvesiingoaiild
nsldaagiu (Chlorine) ¥ UsyAvEnmnstidaidoqdunss
WUATILSY wduegfuanududunayszes
TUslad nanildgaduisaldiunum

< aa a a a [} goj
LagiUunusuidszansninnuun
nfleugulaiiiy 5 NTU

nsldlelau (Ozone) ¥ UseAvBnminisidnidogduras
wuATLSY wdusgfuamududunasion
TUslnds Adlaeiluhiaasnusiolelay
lpAnduuaiiise
nslduase (UV) s UsyAvEnnnstidaiogduras
WUATILSY wduegifunnuidunas nandfld
TUslad LAZAINYIVDIVRBAL T

UszaAnsnmiudndainuyuy
LaiiAin 5 NTU
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2.2.3 STUULATEINTDNN
1) LAS8INTBIUITEUU RO (reverse osmosis) N15h8 b5 ULAUIN1ULE BLUNLUTUN
=1

D XD

AAMIES (Thin film composite) Fudemmusunuuiidinludegnsurundn s
Anuansatunisnseslaavdunia 0.0001 tuasau nSaLdnAIEURLTa 500,000
Wi (Funn=50 luaseu) annsonseslddslossunarlnanaesarsazasiieglut
1¢ shileenanniadpansesUssinnidedianuianigs

2) \ndesnsesinszuu UF (Ultrafiltration) tlun1snseslnglduseiuii (pressure) 1fu
srdusuliiuaransaranefidaundn duldnsesfidanuandongs auiaei
azidalun1snses 0.01 luATou auNsONTBNEITLYILADY (AEnou Vi3ory) uasLide
wuAfie ufdunidifunadniianodvhiafiogluily dmsnmsdndndy
ndnMaFefussuy RO uiruerwazBealumansestissndnyiniu
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13 penseainszuy UMUltraviolet) W uszuunsesdsanusnsing q sonainuini
Uszunnvadldnsasmazinomasalnfiannsaadimdunaiiused uv uldlunis
vanoidelse Tnofianuenaausewing 250-270 wiluwns ANevemaona N
winls Avilruasdudfatuinldunntuyindu

2.3 msvuiiounis@anm maadiluth uasnansznudaguain

nansznuAadunn vaneds maduliedelsaiifanvnainindude (Water-bome
Disease) dsffuslnafutiiinsuuiiounnastudeousngg dail

231 msvuidauns@aniw 1wy 15un3d Usznaude wuailile 1hia Tuslada uay
yugunens Fedlamumanedal
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f a A %Y a < H ° v & oA =~
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6) o shlshisashauagtu liflnusosnenie widhfunludwiilii s

7 vigeslsd wuluundsilifulnevialy fusslovisesemedlésuluuimuilibu
fatun mnldFuliinasnnagyiliAnRuwdsundunasSesiionisuinties vieade
ynlssusinainnifuimuslusseznauugasinliftlunnnss [Wufsionszgn

8) i fnvluthermnanledsssud maediidnuuas ihivgnamnssumndy
Sumedmanoszuulsyam mafmuinisvesaes vilvindudosouusuasdu
aunnlel

9) a1svy dwlngfunnivileus arsmdInAngig mmgﬁﬂﬁﬁmﬁwﬁqLaauwé’uuaz
3031 fudhienelutiinasnnagiliAensssmeidesnssmzomsuardld &
o1mseauld o1dou vieadu Inasifulimueadld nsdidngsunedussey
naun shliAslsauzsimidsen #u ln waznsemzdaanyld venannidma
AONINAIUINITVBAAN

10) wAnilen 919NN AgRATNTINTNE Wnned nAndengd wilesd Jevleauin
Soithssmeaziinadesiu fuseu vilviAnlsadla-sln uazlsauzisdld

11) wianila inanmileans gramnssundanlans lsanudoulangdeliils s
aulvang arsnelasuazanuiug e1aviliauessde Jo1n1suanfsue Juwn ns
TimeumsUszamin duusailionnsfitonin e wagtdudumnld

2.4 luesn (NO5) Tuuvasin UASHANTENUADHUNIN
Tuimsn (NOs) wuldlusssumluguvesdesud ududruniwesipinslulasiau
(Nitrogen Cycle) grldifudutszneundnvesie Tnsamziglulnsioudadudedonisuaniy
fidrdayesnaunn Vinamslitomensinuasiinadeuinaluasniinulumhlffuaziian
$he flesanivaduuazilvauluiufinsouns visorauleuandumevesuyvduas
&0§ vzolunslvzaneluundeild

2.4.1 ganslulasiau’”

NITROGEN
P / Nz CYCLE
T
= 4

NITROGEN Fixaryg,,
o
oLy

Denitri-
fication
bacteria

ASSIMILATION

Nitrogen
fixin

g
bacteria

Nitrifying
bacteria

A 2 Fnanslulasiau

u1: www.onlinebiologynotes.com
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lulnsauduessdusznevddnuensneziludauiuosdusznouvestusiunnuialy

Asfi¥in Inofivannsaldlulasiouls 2 5U Ao wouluiilen (ammonium w3e NH,") uaz

Luwmsn (nitrate w38 NO; ) wazudinluussemavzUsenaumelulasiauis 80% uray

Tusufnglulasiau (N, Feivliamnsadunldldlulnsauannsadigiginslulasiou

Yosszuuiinale 2 e fie

1) surrdslulpsaunaefueludonuarlunsm niulveasgiuuasinldidusn
pnsiemaaiydulalgufAteueatiiiadu (assimilation)

2) msadslulasiau (nitrogen fixation) FsilifissuuaiiSevrsiavinduitanunsalding
lulssauluusssmaddeudululssauluguiifsamsoiuldlduuafidonnid
fafleglufuuasdiegludaidin wu lsludenluvusnds wuaiiFeludisudmn
uvuad (Azolla) wazuuaiidedidounuiniiuluihunseda luiligtunswdale
lulpsauldlununsnssufduumadlasiauddgiidlulaseugssuuinadnde
lulsiaudusigoimsddgddeldlulassadauazuunveddy dnddufivuas

fuslandsudaan Ieldlulnsiouaniinduundsairdlusiunazansiugnssy defivuas

dnimerdesameminiuaziuaiidsannsndesaaslulasiouludddialvindudy
woslandond s varu1 v ldld wiunszuiunisisendt wenludliady

(ammonification)
lulasiuluasdunidanunsndsunduluduielulasould Tasiuduneu 2

NILUIUNITANATY il

1) lussiledy (nitrification) wuafiiseurswda Tduenludenlufudunnamdanuuas
vilmAnlulasd (NO,) Feanansadsudulunse wazfivannsadluldlyd wansd
GHORE

Nitrosomonas Nitrobacter
NH," (@ammonium) ——»  NO, (nitrite) —*  NOj (nitrate)

2) AlunsAedu (denitrification) Tuan nlsean®Lay wUATLS gUNNTLAAIUITOES 1
sondauliosantunm wagldnandndufiglulasaundufiugusseinie uanads
AUNTS

NOs ™ (nitrate) —* NO, " (nitrite) — N, O (nitrous oxide) —* N, (nitrogen)

! [ 1 a d' a a a ! = o = S

agalsfiny ulidndsnalulasuinguidsulussuuineaiinanisvivuatasd

Usunadesunn undgdnslulasiulusssuyffaunadieufisedainlaefivuaznis
§OYARNYVDIUATILTE
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Uhinaluesvluudninfennnisuidesvewnity endnd gaense dui de
waziisanlssnugaamnssuuazasiafiinninunsnssy Wonuafiedenaans
arsdun3slulnsiau 9ntdide 99915w uavansuszneulusiu wWasuluGueslude
(NHs) Mndunesluifisazgnoandladifululasi (NO-,) waraninelulasiazgneondlad
lﬂLfJu”Lume (NO'3) vanansnazangldfluh TslvmaTuriiunisnsosvestuiuasglinn
wazuvianiuIaa uiudniivazgelUlfiumasemns eswnlussduarsoims
vosiivuay Fdusiodsfidin muuﬂmmLﬂamamiaumaLLa Usmmmﬂ%‘damwu
wndu Taduannendnvesnmsvutovlunmluwmdnl fsoraiinanutudures
lumsviluiffusasi i niunfasnafidusunsededddinls

2.4.2 WANSENUABHUNIN

safwnunasthdnlunaiinainAonssuymanmsinuns Ly sty Msldansiedl
wazauliivzaunadiuanAvia dewaliidudldilonavudeulumsnuas
Tulsdle™ YSanmeududuredlumsnildsudrgineinansenusequaim wu
ibiAalsaumalulnadiifeuazmsnedivesansusenaululasgniiu®

syvdannsaldfulumsmuaglulasiainiia ewns uasen wu ik
(nitrate way nitrite) siudlodmniluaims (nitrite Tiuansiuyn Jestumaadaiivle
19399AuNTEUeTiln) uaranundidy Ao TdTuannisiui AT uunaluesn @
nsuslaath dn vieemnsfidlumsm anvgmanianunsorlfiAasunsesasianie
uywdld SuneTedsiidufivlaonssesiane fe lulnsi uiegrdlsfaulumsmillenia
wsanmidululasld Taglulasvifiinduaninsogadudgnssuadon lulnsvias
oxidize wiantuglulnaiu %aa@ﬂugﬂ ferrous form (Fe?*) Tinanendu ferric form (Fe**)
slulnaduianarifu Methemoglobin FaazliifinuantAlunissunazihmoondiauly
Foamadseglusnane wildAnennsider seuwnde melaveu Uinfsve uasila
uuss fadunisudlasanslumsnidnluswaunn sunmeasinngnnoondiauess
dundula

Fanaa1nn1s@nw1isenuindisieanied Methemoslobin Wudwdu 10% ves
Hemoglobin 3g¥1 1% 1A AB1n15 Methemoglobinemia Tag vl iAnn11z #1782
(Cyanosis) Tunsnengiiosndi 3 ifou Ssinargoulvsioinistiinnniudnlouaslvg
JagniSenidu “Blue-baby Syndrome” Lavdnen1suIndy svdinalfiAnenisuig
20n@lau (Asphyxia) irlugnsidedinle

2.5 gauamiiuilng
ﬂmmwﬁw'ﬂm PUE ﬂmé’ﬂwmvﬁuaaﬁw'ﬂmmamEJmW LAl LLavaﬁuw% 73
ﬂimaﬂ,umumwm‘v]mm(ﬂiummmuﬂmmwmuﬂﬂﬂma6’] U mmsmﬂmmwm UszUmule
nsuewLlE (MANUIN 1) naiiausiusAnNNUIInATaIssdniseudelan
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2.6 13 uluAIn AuNeIAANIWEIUSLAA

2.7

2.6.1 pean1seurdylan (Word Health Organization; WHO U 2017) wugindadnnna1ae9
Tumsn (Nitrate as NO5) Tuth e 50 fadnsusiedns [

262 Usmansueundle 3o9 inusiaunmihusziuld nauowsty T 2563 fvunnmam
ihdseun Wlesestuhdssuuld nedosdamunmlddesluninnusidmun uazld
muaA1lumsn (Nitrate as NO5) fioadianluiiiy 50 Aadnsusodns

263 wasguaun sz Mavssiidugiinig i muaaluaslusdluesm (Nitrate
as NO5) fipadlenlsiiiu 50 dadinsusiodns

2.6.4 mmgwuqmmwﬁwﬂssm nsUseluasras lamvuaetumsvlugdluesy (Nitrate
as NO5) fimadlenlsiiiu 50 dadinsusiodns

265 UsgmAnsensNaisnsagy asufl 61 (wa.2524) Bes tuilaelunsususseiiteain
Mvuanaaitunsn Tugures luesn Tulasiaw (NOs -N) Ty 4.0 fadinsu/dns

2.6.6 UigN1ANIETNINYAAINNTIY avuil 3470 (W.7.2549) 15 09 AMAUANIATIIY
wanfausigramnssutiuilon fvuanasiluns Tuguves luwsm Tulasiau (NOs -N)
Lyiiu 4.0 Tadnsu/dns

267 UsEMANTENTINTNGINTEIIIALALAUNEDN (e, 2551) 309 AvuAvAnLNneILAY
1psnslumadnnsdmiunistesiuduassaguuaznistesiuluisosdanndey
Wuiig ﬁmummmgm@mﬂwwﬁwmmaﬁiﬁi’fﬁim Tasluwmsn (NO5) laliAu 45 Jaansy/
ans

268 UsrnNIAAMENTINNITA WINdaNUM AR atudl 8 (w.a.2537) senniuadiuly
Wiziwﬁzgaj’ﬁdua?mLLasﬁ’ﬂQOmwﬁ'aLL@@E’(@;JLMWWS W.A. 2535 1383 AU
wasgruaunmiluuvdsiifu dwuelfiilunm Tusuveduesm lulasiau (NOs -
N) Livfiu 5.0 fadnsu/ans

nadlseTsaanminuilnal®

N3R5 7Y Bues ﬂﬁw’hﬁmmmaﬁﬁ]ﬁwm6]ashﬂazLﬁﬂmamauﬁv‘fﬂﬁﬁmmi
uninszsveadelsn Tamfaaneseiifinansenusoguamnaiihse Yalingussasdiiie
nsuisamamaiaaeniuiuuliumaldsuslanguusssnsildsunansmu nasang
AensmuRuuazdesiu Faifunafihsefeiifuszansnmdiusenaudion1snauey U1y
s Ussiiunateya saniadoans Ussnduius seamunanindisels andueieadio

Tunismuauuaztdesiule wwmnamsihseds dedl

a

1) anmewindes Wy 01913 d0uiics AwnadonfiAsitesiunisuanihasdosaren
2) infesnsesth fimsiaruazinuaznIsguasng Wy Switeiudsuldnses
3) Amnmi dnsnsaaouamnmdosiunaiadngd 1l warqdun3s dannsnuedls
Tesdnuuisuansnses asad ssdudsgannaevesiadteniodansaanng
WosUuRn1g
srnseustelan lfaanumane nmsilhseTnmunimdiuslan waneds nsinny
PTIER U LA T i elinsdauimniAudmiuguruiianuuaendesogunin
fenrsmsrampunisdnuassngy WeliineuUaendesogunmuasnisdauinisinfuty
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azéfam"']Lﬁumﬁmmaaﬂﬁmamqmnﬂsﬁgumau Faudunaniifu sruunisuan nsiiudnw
warnsanelUliuslne Smnduneudnadonisudnthiuiiarealfuinsgrudedu madhsets
Us¥NoUfETURDUNINTINEDUANNINUVENNAY Asraapudulasiadassuun19HAR SEU
39181 utanssUgmNNTIRERDDNININTEUY (hdule) sufviiidsdeuilan
(anevie) Bsaziimsduiegnaninmadevdsddyveamaiiisy TednUssmanilsdo niaidh
se¥aazAeustlonifdeiflefinsihdeyadildannissiusn Tiesevinazuvana 5189 use
Fiiendedumsduiunsudluseld
nsmsvdeUamnIMinUilan mneds Aanssufivsznoudensruiunangaaeudiy
a1 AuIadaundouveaunani Ml Teiannsuleu uassuuimaudlusgnagndes
AUNFNIVINNT mimafﬁLﬂ3'1sﬁamwaaﬁwléﬁ’wgﬁuﬁawﬁﬂ’ﬁmiLLazmﬂaum QUEGNEPD
A mesUiRnsmsdiumannd Tasnsalieseiamnimiisie 3 fu ldun
1) Auaudininisam Wunsnsainneiaudnuugveaifiaunsoseaiudien
Wawideannsanu Fuls leun Aanugu & sa ndu wazguvad
2) fuantimaail Wumsmseiinsedgudnuuresiildannsoveafiugiomm
Waadoawunszuunsyiujisemaad Tun anudunia-a1e munseansg
Faln aaslss luwsn wn dned aei Tasllon wanidion ansvyuazUsen
3) Auautinidiine WunsemslinnesiviinugaunEsluh fvaddaumnya
Tunisuslan loun Taavesuwuaiiise HAaladnesuwuaiise 8.lala
FEnsfuanzandigalunismuaulinannuduturedunm Tasaneluiuinia
fo nstesturionindszfinsudou Tnsnsdanisdunininunsegamuizay 1wy
nsdansls muaumslitouaznisdafivyadng Tnaamzogrsdenisliteluuadndvei
mssziinseda dendndeansuulonfionadnty vetheslédunstiestusgafismaelile
Jostulalsilnatunluted sawisumansufoRdiunmsgnavia Wy madedaumau
uawdaduednaseingy Ty nsmuaunsdilnavemaszur s uasfididny fe avdeuulady
farainds dwmqu viedsduaglidoglndvotviefiyntot weliuladladunlnaidi
vevdeRutiiadtegindvetild
msfivsinaluwsluiiuilangs Wuaimgliidnmisntaeifu Methemoglobinemia
¢ Fedfuiionisiiss anunmeesdanndoulnsianzaunimin Jssududesiinimngs
Jiasgdimaiesujuinis tenstaTinsgsimuiuadunidlulasiaulugui e 18y
(Total Kjeldahl Nitrogen, TKN) woslutiialulasiau (NHs-N) luwasn (NOs ) lutnsn-lulnsiau
(NO5 -N) lulps9i (NO,) viselulasvi-lulasian (NO,-N) ¥

N1531ATRMUTHIUlUAINAI8TTUINTFIU (Determination of Nitrate for Potable water)
A153AsIEIIIUS Ll sn (NOs) d%a1835 lagn1siansadanisnagaunlsAied1van
ToINNAVDIARLTS TINVNUTLNNVBIDEN FIANUTUTY UarAIINABINTTVBIToYE
2.8.1 looau 1asunlansand (lon Chromatography)
o ) N v ¢ & ~ A .

pdananniskanildsulszanisluaedud Feansazareidunaindaud (mobile
phase; eluent) azwisasgradlulunedud iinnsuanidsulooouduinansil (stationary
phase) luradui lossuusazylinazgnuenainduniuaiuaiusaluniswaniuisulessy
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frauanansolumsuandsuasaresglunedutiliuu (retention- time a9) Mniuazeonan
moANLUNg suppressor \fieanen background Wunsteusuliausansiatamnisiilui
Annlossuiaulaldfiiu saeiidnisuiliiifinen eluent azanas lu suppressor
lesouiiusnoeninariian mdunsa Werudiluluedewnsatadinisilni asifndoyaio
Feazgnivdsudulasunlaunsy Auwanmnusunuvedlessuain calibration curve fadns
J¥UIN peak area AUAMULINTUYBIETALAIULINTFIY
2.8.2 M5As1EAlaesIUSsuisuAMUIdutUYesd (Colorimetric Analysis)
mMseTeilagisinddunsiiessidaliun Tasldufisenilhinasuseneuiia
uinouunmautRiangd deasludwihugisenfuasadsdvinliAndeng q Adanududu
Huufnetuemududuresansiuh msfamuduvesdiiistuazsuenisuiuamesansls
Tneflealdiades UV-Vis Spectrophotometer iuiedasiiodmsunsiamusuamesans
91fendnns fie ansusazviinaninsngandunadldlutisanuenaduiiuansieiu uazUsinm
nsganduuastueg fuarinduvesansiug Tnefauanimidulunungueadesuasuandsn
mmig]mnﬁuuawamwsﬁmmﬁﬁmaEJ"]a?iﬂul,%w%mm‘ilmwﬁ Lﬁaqaﬁﬂﬁi’]ﬂﬂiamﬂﬁuwlﬂu
dadrulnenssiuanududununguesdes-uaulsn (Beer-Lambert law) fgaunis
A=gcl
W A= AINIIAANGUIEIYBIENS (absorbance)
e = iiuaudRdumnevesasiigandunar fnfiaueenils
138A77 molar absorptivity (L mol™ cm™)
| = spogvnaiiuasiufiegn videruniavessadiiues (cm)
c = anududuiu Twa/dns violuars (M)

fanudnduresanseglunihedurzdeuauniaduy
A = acl
17 a = absorptivity FluAaTuiuriinuesas wazaueIAaY

2.9 YANAADUDENNINY (test kit)
YNAEOUBE 1Y (test kit) Tvaneuila 1wy ganadouaInudunsa-ne AUNTEANY
Y0911 USunalaveninlui Usunaniinia wazyansianisensss 1uiu gavedeusgiedie
finldienaunsasdineg e neunaziluneasuedwasidenmeinsasiisluesujufnisniaiy
\Weanssazkiugge ielildnagndosniu
YanadeUetitedteaatgysen1s As nsnaaeuyilaie Tdianlduiu uasivaaeu
Lidndudesdianuisimemeinumnaiiaunidn fid1dy Ao AuyuiwasnanisvageulLdede
nannNsveAnaaeUegaitudulng o fensiinuAsensenineasidinaneaula
Auansmeaeuniinnulkazdtnizaanisiinljiserdvarsidnuneniss lngansmeaeudin
I =] =2 ! 1 A & [y U = [ @ v oA g v
gnindeunsensseguulHunaaeuiduiansessu vieenreglusiasarasila Weansnly
o aaa (Y a d' d' =3 £ ! ] = cl'
negauyufAsedvatsidmuieasiianisldsuslasivesiusiienlan wu ddeuly
NLAY nTen s sullasautiniuwas 1wy LAnnsi3ouas niainaisusenaudalng
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waainuAsenadl vseianiswasundaseinisliiy Nsdenalinisuuinisasedaitedmnsy
wlanabiduiiauiienumlilagaznindney yavaaeusg1eiena msilaudfnseluil

1)

mulmeuisenad | ganadeumsianulideufizenludiswiaiszauiuniuag
laimsifin 10 Wi

Amnuigsnsanaziiudlunmegey : yanageved1siteaslinanismaaou
wiugh fanudsavush asnsovaaoudifldlnesanismeaeulsiduiuglda
mawBsuuasiiintuanmnsouladunammageuiiciualdsaau
Adaniianansavaaeuls (detection limit) : yavadeufiiaasuiuideningaves
msvageuls Wilelsmaveaeuaseuagueniuduresasfifosnisnsaia

yannanuagdemefiaglinaaould ssudmsudansasiiegne viglddmiy
noaeuluiudifliannsonaaeuisndosielufosfoinsld Tasdivdnnisiugiuainnis
Lﬁmlﬁﬁ'%mmﬁmaamwmwiwmauLLazmiLﬂmmawaﬂgjﬁ%mmﬁifu Jndudeainnig
Wasuwasitanunsansiainldogiedaiou YfAsonaiiivhanldfuyaneasuetisie dvane
UfAzen lown

1)

UfRTenszmiensnfiuang : fhegdrsvesyamagevegisieiionfeuiiseissinan
fusnsfriudndign Ao Mevduditames Aldmarnnudunse - dna Tnesilnns
WasuulasdasiAntuuutansesiufienafuusiunszane vieudunarainiiedou
asduiiawmesiliieufAenseninnse - aneld dsdifyluniseIeuuwiunaaoy
fiovdufiames ldun mavhlvasduiinmesdnfauuukusesiulasliazats
visevanioudniansesiu useildnieansduiiamesiveguuiansesiuiimateuuy
U usagadunsnenInifuiinvestangsesiugeduansduiiamoifsusseous
o8 1auswILnes Tad willonagefiarsduiiamesazazarseonaniansesiu
ransduiawesiildfidnsazanetnd mafiuussEaniosewinasdufinimes
futagsesiuliuumnnniuagldusomaluihadn vieussanituslaniauddsd
muudanssvensnianniian

UFATeneendintu-Sendu  \uuiAsediAntuuasiinisudsuudasandndluii
Tnemsdsuudasadndliiininanuiiseeendindu-enduvesasithefu
asfignian3slifuiansessu Megramveasuiiendeufisoneendiatu-Sindu
Taun msmdTunalaiaudlauead (Cobalt; Co () A18@15 1-(2- pyridylazo)-2-
napthol (PAN) Tnefiansinunadesneslawns (KO \Juseendlad vl
Co () Wi suidu Co () AdanuldonisiAnarsuszneuidedoudy PAN 34
asUsgneudstoudifiie,

UfRzemsiinansuseneudedou : yamaseuiiendeniniinufitendedou deuld
sgnnslumsiiengimuiinalessuveslangmiin arsmaaeuiidinld fo
lalnlwuy (dithizone) sizanunsaiinufisendedouivlessuvedlanslavaiuyin
Lazifndfuanaaiy anuannsolunsifauffsendedouvesarslalnlyudu
losouvoslanzidedidu fil (Ag > Hg >Pd >Pt > Au > Cu > Bi > In > Sn > Zn
> Cd >Co > Pb > Ni > Fe(ll) > Mn > T) msidenldlalnlaulunisvegeunilessy
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voslansrdnnng 9 awnsainanusinizlnenisusuldeurfievseninnis
NAdaU 1wu N1snegeuilossuvaslsen (He) ansusznoulsdouveslalvlaunas
Usemaziinldmdenion Wu 2 1udu

a) Uffseweneuley : UfAseiAedestuieulsiniglusisne uandnsainufazen
fAnanansesiialy Lﬁm’mﬁm'maﬁ”]wawiaﬂmﬁmﬂﬁﬁ%mgwm asimned
fUsunaniisatioeinnanunsansranuls

ada ¢

2.10 nmInsvaeuANldlivaddzanIz (Method Validation)
AudnuaE g R fianuedisiinszsing Ae anunsaldnsialinseildnasnaly Tnelsid
nswasuulamisen (statistical control) Faanemuiudialdnsasdinszitquazdany
wUsUTIwAnty ﬂmamﬁ’amqaﬁamaammLLﬂiUﬁauﬁJu%MLU?{auLLUaﬂUmumaL’Jmlaj’i’m
g1uiedle msfuduasiliifianuindefiouazgndes audnuazionzvesisianei
oA

(%
I ad v

2.10.1 AMUTUNILRI (specificity/selectivity) A AaanTanuaniTisuuazlinauaussie

Qe

UNDUAUDINDES

UNDUHAUBDINBDANT

arsounluleans (analyte) Ainasdnen specificity sinlalunsalnas
wilaLAe (single analyte) Vi d@2u selectivity dnlalunsalnis
nangyiafenalenuezauuanaeiulanselule

e =

(%
Y [

2.10.2 Ndu30919009n15M91U (working range) Ao ¥29UBIAUTUTUNITUUATIVTAET
Amasd@nwle

wa !

2103 aududunss (linearity) Ao gasut@nvenindyaaveaissleiauusvasudy
dnanlnenssfupnududuresansimasding

2.10.4 ALY (accuracy) Ao AauantAfivenaulndiAssvesAfiTinsedlddeisiuty
AND19D9

2.10.5 AaLiies (precision) A QmamﬁaﬁuaﬂmimsmwmmLwiazmﬁ‘imﬂw‘lﬁiauf]
Anades Tnvararurandue repeatability, intra-laboratory reproducibility, inter-
laboratory reproducibility

2106 IndrfnvesnsnTaanuidsgann (limit of detection: LOD) Ae szfumanduduman
yasansiiisiarasianyly

2.10.7 Indfnveen15As1eidsusunad (limit of quantitation: LOQ) fi® S¥AUAULTUTU

° daad o & )~ | A A v vy
m1qmmmaﬁmﬁufﬂmmﬂimmﬁiﬂEJ&JWN&JLLSJULL@%M’]@JL‘I/IEJWIEJ@N‘JUIW

2.11 2ssunssuiiiendas

seiulusrluundad fuwilfniuiuluvaneiiufivedian Ssdnduaiinainnisldie
Tuilufiineasnssy deuurthuasinasiunasgudmivluasvlumaehiuassuggniimue
Fuiodestunnslafinaslunisn unfwazainufiaunfvewnsnusniie uslddded
NaNTENUA YN U AN ssveanslasulumsnluiuiauin Ae nsnedves
d15U52n8U N-nitroso compounds 21NA1SNUNIUNENITANYINITEUIATNEINaUT 2548
Aeatunslasulumsnainidiay msifauzss satrafesinnisduiug uasnansznuse
aunWduY uAnwimsszueingl 30 Bes liussliunansgnuveslumsmsonisifalsaniigeg
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A P e & I & v
LasNaazUNnuuInAgaanAnwAs usimasnomis nsemisdaanis ueisadiuy uazlsn
Insows WaNa1saINanIsAneIianun wuauduiusseninanisiasulumsnludifuiey

N s 1 = = a & & ovy s
naanslufsUszasdsaauan (uenmteainlsadlulnaiu) As uSedld lsalvsoud uag
ANuRnUNRvamaanUTEam NuAnwiratsnudunaiunudssiiintuainnissuluam
luinidaaninaininnaet n1sfinwluswianigifunadwsva 1 duazavnInalssInans
Usziliudaduamzynnadus siume!?

UTUaA T uredlun s pasnssuzallunsAnyIfLsTaRouiuegui oy
AunANUSIUMIAIBULNT Fiaays daiAnududuretlunm awaawdslufoungrinieu
48.88+22.38 lulasnsusiofing uazArsngadslufoununiius 0.35+0.47 lulasnsusiedng

1 a 1 1 £ v = d‘

duUS LA UnUAIA TN T UYeluATVdsan lui auna1AN Lai Y 112.20+63.27
LulasnSusiedns wavendngawaie 16.50+5.89 lulasniudedns nn1sinisAnwinuiivsaes
anunin1siUasullamaontleszezaIinn1Any) TAsUSMMIAI0UUN LA ZLAANLIY

o I vL a ch' ﬂ cs'vL o [13]
nuIAmRNTuresluninisuasullasiliuiuou

lumsn (Nitrate) sinnuluguresarsusenauludouluinsy vieunaideuluinm
Felwmsnieliduivaedaiulagnss uenainazlinnududugaunnuazeyluaniie
1Seondiauazgnaduvsdsmdilululas lumsniiusslevisefivuazunasinouigagiwn
weldlunisduanzilusiulasundlumsluwrasnhazdviuia 0.3 Sadnsunsusedns Tugng
gafouwnasineuiivagldlumsnlunisduaseiuasssunamn Juhlivsinalunsminsiany
Howay

[ aa a al < o [y a I3

nsiausalnlasinlawainiielazsaidmsunsiensilulasiwazluns v
TuAieg19un fiu wazsegrundvdn lnonismusunalulasiassiiendesiuujizervesnse
Favhidn-wfiaeunsiiiae waznsmivsinalunsnsinertestuljisesantuvesiuny
Dululasyt neldnsdansdlulafounaslsd (Zn/NaCl) Tulasviiiintuaziinujisenlaelglng
(diazotized) Arunsadanian-iwnaweunsiiianioaseddeulaly (Azo dye) drluinn

44' aad & Y a Y a
ANEIAAY 493 wiluwas Admunzanluanziidunse TdUsuuaisiaitssuaziinim
AIUABleooud U NTUNIUABNITIATIEY F19ueenduldunsivesnisiasziiulag
dusunsadaniiian-wiaweunsitian As 0.2-8.0 lasniu/iedans daluaisuougsauiin
(molar absorptivity) 111U 1.03x10% Lmol'em™ wazanuliveswuiag (sandell’s sensitivity)
WINAU 4.5x10° ug cm? Andndanisnaianaslinindansivindeliunarensinalulasv
9g7 0.93 ug mL" war 2.82 ug mL” mud1du Isnaasuildaiunsauszgndldaiaseim
Usnnalulasivazluwsnludiognen fu uaztndsdusilasgramuizan™

nsiaeitulasikazluwsn awnsansvindsinalalasedenisiiedusslfisen
Griess reaction 1ag Sulfanilamide azvU Ao laeslglninduivlessuvedlulasiily
d138za18n39 na1eLdu Diazonium salt 9ty ATe15mA O UAD (N-(1-Naphthyl)-
ethylenediamine).2HCI) l9@15Useneu Azo dye dunid druloseulumsvaziogninidlv
naneluleesululasvineu lagld Zinc wie cadmium newfnuizeningts lneaudud
Y0415U52N0U Azo dye dswUsiunsaiuUSunavedlulasvivaslumsvndieglusiagia®
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unN 3
AT HUNISIVY

3.1 tumsuilasdulunisdiiuauide
3.1.1 Anwideyatenansmadnmsfiieadesiunsndnyanaaey (Test kit)
312 Anwiliveaeuuazannsfvnyadlunsvageudiinaluasvlutuiloa
313 BenisnaaeuiimngdwiunmsndsyanadeutTialuailuiuilon ndeuaiey
Tanaunsal answaildmiunaaeumaiosuunns
3.1.4 voasuauldldvesyanaaeutiinalunsvluthuilag Wisudfsunanismaaeuri
umsgluesufuinig Iaeldisnsnisadsa
315 genkuuUuuuvesemadeuyiiailuasviluihuilnauargunsaiussnaumsldou
3.1.6 9?1Lﬁuﬂwmamsqﬁmmaauﬂ%mmlwmﬂwfw%lm
3.2 |n3esile wazaunsal
3.2.1 Unines (Beaker) ¥u19 100 wag 250 Uadans
3.2.2 U (Pipette) vu1m 1 2 3 4 5 10 20 25 wag 50 ladans
3.2.3 nUiuduns (volumetric flask) ¥u1a 50 wag 100 Hadans
3.2.4 UWaLMAUENT (Glass Stirring Rod)
3.2.5 doufnais (Spatula)
3.2.6 vInvien (Dropper Bottle)
3.2.7 uAUgadyn (Capsules) was 0 1A 500 dadniy
328 \AFasiannsgandunasuuuduasy B9 Perkin Elmer Ju LAMBDA 365
329 p3edlesaulasuilansnsan (ion chromatography) 8%e Thermo Scientific™ Dionex™
U 1CS6000
3.3 @saduaznisinenasazangdmiuyanagau
3.3.1 @19l
1) ansumsgiulumsn Wudu 1,000 fadnsusedns viia CRM 8%e Accu Standard
2) nsalasunlnsiia (Chromotropic acid) S Sigma aldrich 1n3ALATIEY (AR grade)
3) nedanzd (Zinc powder) 8o Siema aldrich 1NSATATILH (AR grade)
a) ansn15-lulmseziau (p-Nitroaniline) 8% Sisma aldrich 1n3A3LAT1Z9 (AR grade)
5) nsadannidn (Sulfanilic acid) S Merck N5ARATIZH (AR grade)
6) wpAWEN ASUBILA (calcium carbonate) 890 KemAus 1nN3a3LAT1% (AR grade)
7) nsadaiindn (Sulfuric acid) Wudu 95-97% Bve Merck 150351294 (AR crade)
8) @15UMIFIUARLLIA LT 1,000 Hadnsusiedng
9) ansUMIFINTANR LUNTY 1,000 HadnSusiedng
10) ansunsguvigeslse Wiudu 1,000 dadniuseding
11) thndu
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3.3.2 msasgudsaraedmiuyanasey

1) @15798@0UN 1 a1sazarenis-tulnseztau Tuaisazalunsadaiisn WWudu 20 %

UssqluvIaven (Dropper Bottle) Usuns 16 fadans

2) @1INAAOUN 2 Wuanswauvesunatdounisvaiun (CaC0s) Nad9ngd (Zn)

nsadanfida (Sulfanilic acid) wagnsalasunlnsiia (Chromatropic acid) naueogly

JUvRTY (neawiden) ussqegluuauga 0.04 N5y

3.3.3 msm’%aumia:mammg'm”l,u LAIN

1) N1sm3eNEITaza18uInTgIuluaTn At udy 100 dadniunadng (Stock

Standard)

ANENTaTAIELINTIINIUATY INANUTUTY 1,000 HadnSusiedns (Ton 3.3.1
98 1)) Usu1ms 10 Jadans ashu Volumetric flask wu1s 100 faddns USudSuns

Y - ) v & & o Y
NIYUINAU LLa%NﬂﬂiﬁLUULuaLﬂﬂﬁﬂu
2) n1sasgudasazatguinsgrulunsndinsvasiansanuinsgiu (working

standard)

AransarangunsgIuluesn neududy 100 fadnfusedng (Yl 3.3.3

P9 1)) USU10569015799 2 seinndu wasnaulimduilamediu

a = ° ) ¥ .
M15199 2 Nsw3easazaeunsgIuluesndmsuasansmunsg1u (working standard)

, USuIms31n stock standard laluranusulsunng
stock standard working standard o - o ¥ Y
PUIA 100 ML arusudIuInsmIsuInau
(mg/L) (mg/L)
(mL)
0 0
5 5
100 10 10
30 30
50 50

3) mswseua1sazareunsguluesndamiummegauanuludunss (Linearity)

AnETAEA1ENINIIUIUN TN InAEdY 1,000 Hadnsusedns (To 3.3.1)
USU1TAen15199 2 UsuuSunsateseuindu wasnauliidui atdeadu

lansararsunsgiulumsmdmsunisnageunnnududunss (Linearity) #101519

73
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A131971 3 NsiwsERaTazaesgLlueIndmsuNaaeuAITwEUASS (Linearity)

AT UL UA TN anudutuvesluasnd UUn stock standard Taluwanusu
(Standard ; mg/L) FOINTTLATHY USuImsvum 50 mL
(mg/L) (mL)
1,000 0 0
5 0.25
10 0.50
20 1.00
30 1.50
40 2.00
50 2.50
60 3.00
70 3.50
80 4.00
90 4.50
100 5.00
200 10.00
400 20.00
600 30.00
800 40.00
1,000 50.00

3.4 BUHURNuLaznadaulszansamganagauUsinalummludiuilan

3.4.1 msvadaudfisernisiiaduinsgruvasyanagaudsinalunsniuiiuilon

1) aeansavateu1nsguluinsn (working standard) Mm3eunude 3.3.3 (1151499 2)

1 5 mg/L Usung 20 Hadadns adturininufisen

2) NYAENTATANYNAADUN 1 91U 20 nen

3) \fuansnadeUn 2
4) YnehwanUAzen weduas 15-20 a3 Wisliasazaneiianuduiodeaiu 5o

Ujisenauysal \Wunan 9 wil

5) segUuagiiuiegdiiieinlasiuwauduinsgiu (Standard color scale)

6) NAFDUNTEAUAIULTIUTU 0 10 30 LAy 50 Aadnsunadns (M uTen 2.4.1. Uo1) D4

99 3.4.1 99 5))
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3.4.2 nmadauaultldvasganagauusinalumsnluuiuilag

1)

2)

n1snadauAula (Sensitivity)
aula (Sensitivity) vosganaaeuLduauaINTaT YANAADULAAINTS
wWasuwaslumsiaanududuiiuansasutosiige yanaaouiidaninligeas
anunsanTalinneansluuTunadesunnus eanunsauenanuiduduresasi
wansafiutesunnlagnaes anmhigauanadnisAenanauisauanInuuaneglas
dennududuudsufisndndos nisidsuulamesmuduvesdluasazaneiu
arududuresesdmuduiusiuiudunsdngldanmiluannziulunmageu
Fatsnalld vadsanmlinanseananidly 2 nwae Ao Iadrialunisnsiate
(LOD) wazdndndnlunsindauiunad (LOQ)
Fnsinlun13n19in (detection limit, LOD) AoAaruiduduviouTuiom
fanvesansiaulaluasiedidla q fyamaaevazannsansaaiald
Yaafalun15inEaUINIu (quantitation limit, LOQ) naadi U"%mwf’wqm
yosansfianulaluansiedidla q Ayanaaeuaiunsansiaiauazeudlsegragnios
wazifissegluinasiivensuld Tnesiluasidussfuanududuvosansilidyayin
10 Winwes SD vee blank Tuneunisnageunsl (Sensitivity) fietl
- AMwmandyauves sample blank fieuldainedesiiotn 351 sample blank
fosannsasu dynals Adeavusmspulsiviiiugud wazdyaailddes
Lilgunannnnsiiansfiaula)
- Awneianududuvedlumsmisyanaseutiinalunsluinslaa Tu sample
blank 7 - 10 %1 (#7182 1 A%9)
- uamdimududy wazaududuiede (X)) wagandsauunInggiu (s)
UDY sample blank
- AMINTATINATUN19992979 (detection limit, LOD) wazdnd1Aanlun1sinigg
Usunad (quantitation limit, LOQ)
NINAFaUAMULEDNYS (Stability)
Wunszuaunisfnwauaudiniueivesarsazarenageuluyanageu
AnuaRosiadoslinuantRivesansiliiinnisidsuutasnilonaniuluszszna
il Tuﬁﬂfﬂxﬁﬂmmmsmﬂﬁmmwaamiazmemmaa‘uL'%'méful,ﬁwﬁ’umsazaw
noaeuiiiulidusseznm 10 Weu lnediduneunmeseuauaiesvesanaaey
Gnaluasvluihudlne ol
- wlsuatsazatenaaeulumImALduty 0 510 30 waz 50 AadnTudedans
(0 333 m31971 2) S 2 9 Kol
yafl 1 1lUTinsed ﬁwm%ﬁmmimﬂﬁmmLLUUﬁWLLmﬁj frueandu ()

9 Y

513 unluwns videududuas 10 91 JufinAinisganauuas (A)
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<

gai 2 \fulN0une 10 Weu figamgivies lignuasuan Weasuszegiaan ily
1A LA INAMATUTY 0 510 30 wag 50 dadnsusiadns Al
\A3DainnIspAnAuLALUUA A imnueniadu (V) 513 wiluang vhen
aradiudiuay 10 91 Suiindmapanduuas (©)

W3 BUITBUAINITANALLAIYDIANTATANENARDUYAT 1 LALAIRANALLAIVDS

arsazateveaauyadl 2 iaak1uly 10 Weu thlumaduiaies (stability

testing) YavEnazaldnsIadaUUTIIMlWATY

3) msnadauaNuludunss (Linearity)

Junsfinwianuduiusidadunswasasazatenegeuluyavageuyuiuin

Tumsvlushuslng suenudududisus Tnswseuaisazarelumsnidudu 0 5 10
20 30 40 50 60 70 80 90 100 200 400 600 800 taz 1,000 Jadnsuseans 99 3.3.3
m3197 3 TuneumsiliAnduazaansmiasgiu il

@mmiazmalumswﬁwﬁu 0 510 20 30 40 50 60 70 80 90 100 200 400 600
800 wag 1,000 Tadnsusedng Usuns 20 faddns asluviaviljisen
NeAENTAYANENAFOUT 1 91U 20 Ve

{Pansmadouil 2

Unehaaavhufisen wehduas 15-20 ass Welvasazaedenududodoay
soufisenauysal iWuvan 9 undl
thluiarnsgandulasneiaissinnisgandunasuuuduagfinnueinndu ()
513 wiluians esduduay 10 6

a¥19n3ANNFNTUS ENIANNTUTUYRATAZANY (VUKNU X) WagAINS
APNAULAT (ULLNU Y)

ApszRmduUssansanduiusueslesdu (Pearson Correlation Coefficient : r)
Tnefl r=vRZ uay R* Ao Arduuszdnsnisdndula (Coefficient of deter-
mination : R?) @1 r Aldmsiiendnlng -1 vie 1 udrivildauduiudsening

ANUTUTUYBIEN TATANE LA AN TAANAURASIANUTURUSITH AT

4) mnagauanuduiiaiieaty (Homogeneity)

& ) & o [y o &
YURDUNIVNAFDUANULTULUDLAYINY AU

W3sNansazatelunIMaNdu 0 5 10 30 wag 50 dadansumnedans Usuins 100
findans ogvay 20 ¥R TTASY MuTe 3.3.3 An3197l 2

ansazaefinIou ﬁwlﬂi’@ﬂ'ﬁmi@j@ﬂﬁuLLmﬁwm%ﬁmmiamﬂﬁuumLLUU
a"mm@:ﬁmmmmﬁu (\) 513 unluuns

Wisuauaits 20 99n s8susazAududy vl oo furesans
noaev Tngldinaminisseusunuiismiuauns Horwitz waz HorRat 1nuseidiy

[ & o v
AU LBLREINU
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5) NMSNAABUANLRNILEANLAN (Specificity)
Jupuaiunsevesizlunisswunansiauledinsizdesnainaiss ug
sudsansvuilounasunindduy fflwadonsiinszs dunsunismageuniny
LlANIZLAN2AS (Specificity) YIn15AnwIAITUNMUaITazatsuaulesau 3 wia Laun
Aaelsd (CL), Wgoslsd (F) wagdamn (SO%,) TunsunIsAdEUAILIANZLINEA
(Specificity) il
naaouiuiegaindu fsssuanududuvedlunm $1um 18 ya il
yafl 1 mnuitutuvedlunm 5 fadndudednsuazasazasmaslsd 100 dadniusiodng
- wssulaeduansunsgiulumsviduty 1,000 dadnsusiodns Usuias 0.5
fiaddns aaluludingne wazinansuinsgiuaaslsnduty 1,000 fadnsuse
Ans USuns 10 fladdns udrUsuusunsdaedindy auasu 100 Sadans
U 10 U39
yoil 2 Arunduduveslunm 5 fadnsusiodnsuazansazatenaslss 200 fadnsusiodns
- wssulaeduansunsgulusviduty 1,000 dadnsusiodns Usuins 0.5
fiaddns aaluludieeg1e wazinansunsgIuaaslsauty 1,000 fadnsuse
AasUSuIns 20 dadans wdauSuusunsdastindu suasu 100 daddns
U 10 U39
yafl 3 muitutuveslunm 5 adnfudednsuazansavanedauin 100 Jadnfusiedns
- wssulaeuansunsgulumsviduty 1,000 dadnsusiodns Usuins 0.5
fiaddns asluludied1s wastAvansuiasgiudamandudy 1,000 Gadnsuse
dnsUSunns 10 adans wdaufudsuasdaeiindy auasu 100 faddns
U 10 U39
yodl 4 aranduduveslunm 5 fadnsusiodnsuazansazanedain 200 Sadnsusedns
- wssulaeduansunsgulumsviduty 1,000 dadnsusiodns Usuias 0.5
fiadans asldludren waziuaisuinsgiudamagutu 1,000 dadnsuse
dasUSu1ns 20 dadans wdauSuusnsdastindu suasu 100 Haddns
U 10 U39
yail 5 pruiduduveslunm 5 fadnsusednsuazansararengeslsd 1 fadniusiodns

=

- wssulaiuasuInsgIulunsniiuty 1,000 dadnsusiedns Usuins 0.5
fiaddns aluludegns wasiuansunsgiuvigeslsadudu 1,000 fadnsuse
AasUsuns 0.1 faddns wdrusuusuasdaetiindu auasu 100 Sadans
313U 10 9N

yai 6 aututuveslunm 5 fadnsudednsuazansazanevigeslse 2 fadnsusedns
- wssulaeduansunsgulumsviduty 1,000 dadnsusiodns Usuins 0.5

aa

fiadans aslulumegne wasiinasunsgiungealsadudu 1,000 Sadniuse
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an5U5u1%5 0.2 188805 WaUSUUSUINTA8UINAY FUASU 100 U9aaRS
U 10 VIA
o v v A a ¥ 1 a ¢ A a ¥ 1 a
Y 7 anudntuvadunsy 30 fadnsudednsuazaisavaienaslse 100 ladnsusiedns
- wisulasiuasuinsgiuluesmdutu 1,000 dadnsusedng Usuns 3
fiaddns aaluludiegne wazinansuinsgiunaslsnduty 1,000 fadnsuse
an5U5u105 10 §adans kalUsuuSUInTA8UINa Y AUASU 100 Jadans
U 10 230
d' % ¥ a a % 1 a 6 a a [y 1 a
YN 8 ANuLiutuvedlunTy 30 Nadnsudednsuazansavarunaslse 200 Hadnsusedns
- wisulagfuasuiasgiuluesmadutu 1,000 dadnsusnedns Usuins 3
fiaddns aluludioegne wazinasunsgIuaaslsautdy 1,000 dadnsuse
an5U51105 20 18dans walUsuUUSUINSAEUINAY JUASU 100 Hadans
U 10 V70
dl % v a a % 1 a L% a a U 1 a
Yo 9 Ansdutuvadluasy 30 fadnsusednsuazaisazanedamln 100 Tadnsusadns
- wisulasfuasuinsgiuluesmduty 1,000 dadnsusedns Usuins 3
fiaddns asluludied1s wastAvansuiasgiudamandudu 1,000 Jadnsuse
an5U31105 10 188anT alUSuUSUInNTA8UINAY JUASU 100 Hadans
U 10 30
Y9l 10 ANMULTUIlUMST 30 Dadansusednstazalsavatadaws 200 Jaansunedns
- wivulagfuasuiasgiuluesmdutu 1,000 dadnsusnedns Usuins 3
fiadans asluludaedns wastAvansuinsgiudamadudu 1,000 dadnsuse
an5U5u7M5 20 18dans walUsuUUSUINSAEUINAY JUASU 100 Hadans
U 10 VI0
a v v A a ¥ 1 a Iz A a ¥ 1 a
YA 11 Anududuvetlumm 30 Tadnsusednsuazaisazatengoslsd 1 Tadnuseding
- wisulasiuasuinsgiuluesmaduty 1,000 dadnsusedns Usuins 3
fiaddns aluluiegne uasiuansunsgiuvigeslsadudu 1,000 fadnsuse
An5U31195 0.1 1983805 waUSUUSUINTA8UINAY AUASU 100 UAAANS
U 10 VI0
d' v 1% a a v I a I3 a a v I a
yai 12 anududuvetluasy 30 dadnsusednsuazansararevigeslse 2 dadniureding

=

- wSenlagifuansuiasgruluesnuty 1,000 dadnsusnedns Usuns 3
fiadans aslulumegne wasiinasunsgiungealsaldudu 1,000 Sadniuse
dnsUSu1ms 0.2 Tadans waUsSuUSUINTAEUINAY JUASU 100 Hadans
311U 10 IR

yai 13 anududuveshuasy 50 dadinsusednsuazansaratgaaslse 100 dadniuseding
= a ¥ ¥ a a %3 1 a a
- wisulasiuasuiasgiulumsmadutu 1,000 dadnsunedas Usuns 5

fiaddns adluludiegne wazinasunsgiuaaslsfdutdy 1,000 fadnsuse
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AnsUTams 10 faddns udrUsuuiunsdaedindu auasu 100 daddns
13U 10 30
yail 14 auidutuvedlunsm 50 fadnusednsuazanisazarnaslsd 200 adndusedns
- wisulasduasuinsgiulumsmdutu 1,000 dadnsusnedng Uu1ns 5
fiaddns aaluludiegne wazinansuinsgiunaslsnduty 1,000 fadnsuse
AasUsuas 20 faddns wdaUSuUsIRsAHeTINAY JuAsy 100 faddns
11U 10 A
ait 15 msduduvedluinsm 50 fadn3usoansuazansazanedamn 100 adn3usiodns
- wivulasuarsuiasgiulumsmdutu 1,000 dadnsunedns Usuns 5
fiaddns asluludaedns wastAvansuiasgiudamandudu 1,000 dadnsuse
AnsUsuas 10 faddns wdusuusuasdiedindy auasu 100 faddns
313U 10 30
yail 16 anudutuvedlunm 50 fadnurednsuazansazaredamin 200 fadniudedns
- wisulagiuasuiasgiulumsmaudu 1,000 dadnsunedns Usuns 5
fiaddns asluludied1s wastAvansuiasgiudamandudu 1,000 Jadnsuse
AasUsuas 20 faddns wdrUSuUSIAsAAeTINAY JuAsU 100 faddns
313U 10 20
gad 17 anadidiuvedlunsm 50 fadinSusednsuavansazanevigeslss 1 JadnSusedns

=

- wivulasiuarsuinsgiulumsnmdutu 1,000 dadnsunedns Usuns 5
fiaddns aalUludiegns wasiivansuinsgiuvigeslsadudu 1,000 fadnsuse
AnsUSHIms 0.1 Naaans kalusSuUSUInsAI8A1881908UINaY JUASU 100
198395 911U 10 97A
a v v A a U 1 a I3 A a U 1 a
YA 18 AnudutuvetlumIm 30 Tadnsusednsuazansazatengoslsd 2 Tadnuseding
al a ¥ 14 a a % 1 a a
- wisulasduasuiasgiulumsmdudu 1,000 dadnsunedas Usuns 5

a

fiaddns aluluiegne uasiuansunsgiuvigeslsadudu 1,000 fadnsuse

a

An5US1RS 0.2 Taaans WaWSuUSInIReet1sdetinndy JuAsU 100
1adans 914U 10 2

- thdegeyadl 1- 18 lunpaoumuinalumsm UFTRnude 3.4.1 2) fis 4)

- ﬁ’uﬁﬂmmi@@ﬂﬁuLLaqé’wm%ﬁmmﬁ@mﬂﬁmmLLUUé’WLmej fimueanay
(V) 513 wrlwwas (nm) WeuAvasuInsgIudutuuaslumsm 5 30 wag 50
TaanTuseans MNaIRu

~ Wisufiunan1siinssniils Tngldadn ANOVA Wisuifisumuuanaisues

1 dl
ALRNY
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6) AsnagaUAMULiLEILazAITiE (Accuracy and Precision)
mnuntudunudnunzveisfiuaninilndlfgwosranisvaaeureaie
WiaA181989 nsmaseuALLl LY ldlnensUssduia systematic wag random
effects Afenanagoy Amnaniisadunudnuazianzveisiuansiannulndldss
furesansinssigineldan1isditmun funeunmsmadeunuliuguazaIy
e (Accuracy and precision) il
nagoufufiegthuslng svduanududuseguoslumsn Tnewdeuain
nsivansuespInluwsnasiuludiiedns (spike sample) i
AMULTNTUTRIluAI 5 Tadnsusedns wisulaaiivarsuinsgiulumsnidudu

1,000 fadnsusedns Usuims 0.5 Jadans asldludmagne warusuusuinsnie
79819 JUATU 100 Hadans

- AnuduTuvesluesy 10 dadnsusedns wisuleaAuasuiasgiulunsmiduty
1,000 JadnSunedns Usuins 1 Hadans asldlusdiegne warusudsunnsmae
79819 AUATU 100 Hadans

- AnuntuveslunIn 30 Tadnsusiedns wissulauAnasunsgulumnm Wudy
1,000 JadnSunodns Usuins 3 Hadans asldlusdiagne wausuUsunnsmae
79819 AUATU 100 Hadans

- Anuuduvesluesy 50 dadnsusiedng wisulasiAnasuiasgIulue sty
1,000 JadnSunodns Usuins 5 Hadans asldlusdiegne warusuusunnsmae
AI9E19 AWATU 100 Hadans

- gefmegawsarAdudy USuns 20 Haddns atdlunaenavitufisen

- yenEsara1enaaoufl 1 91U 20 e

- uansnedeud 2 arwaiuFAzen WweBuas 15-20 ass uilelwansavaned
Aot soufisenauysal iWuvan 9 undl

- hlusarinisgandunasieiriosinmsgandunasuuuduasgiinnueniadu ()
513 wiluans AMuasnanudutuluesm annswinesguildannmsiese
aufudunss (inearity) (rnududustsas 10 87)

- thdeyailaluduimmmuisiugy (Accuracy) Tuguveaesidudnisnduau (%
recovery) warALTies (Precision) Iug‘usuaq HorRat

3.4.3 nswWisuifisuyanageutBinalumsnluidlnafuisinasgrunaesufoanng
1) théegnaiuilon vedeumuiinalunmieitumssudisutunsldgamaaey
Usuadlumsvluhslon
2) Wisuiisuteyananiamaaeuueiaansds tnsldadfnisoanesidadu (Linear

Regression) Tun1siiasgvideya
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unNN 4
NANISIBLAZIITINA

4.1 wamsvmaauﬂﬁﬁ‘%mmsLﬁﬂﬁmmsgfmﬂaa°qmnﬂaaw‘%u'lm‘lumswluﬁ'mﬁm
wissnasazanglumsmidudu 0 5 10 30 50 Hadnsusedns ANaANTATAIYNIRTIIY
lumsvidadu 1,000 fadn3udedns Weuasied 1 uay 2 AeUATewIaunsa 1 wag 2
\AansiasuuUasduesdufiames danmi 3

ﬂé’ﬂmwmﬂﬁﬁ‘%ﬂwﬂwﬂﬁau'lumiw

Jumeud 1 Diazotization

Zn, H7] +
NO, 4+ Hza\e@sozﬁ SN SOBH@NEN +  Zn* + HO

Nitrate ion Sufanilic Acid Diazonium salt ... (1)
JUADUN 2 Diazonium Compounds OH OH
OH OH
SOH @ NN+ @@ - .
HO.S SO,H
HO,S SO.H 3 i
Diazonium Salt 3 3
Chromotropic Acid Red - orange complex ~ eeeeeens (2)

A# 3 NM5ANEveIEsHINSgIUL LAY
N3EAUAMLLTNTY 0 5 10 30 Uag 50 Tadnsusodng
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[

N0 3 lvasasuieuaninsgrusansUsinaluesvluinuslon laasl

0 5 10 30 50

A a v 1 a

UAANIUADANT

" Anasguluem inasinunndiUssthauld nsueundy w.e. 2563

a a ¥ 1 a

A 4 wiwuduesgiuuansUsunaluesnluiiuiion
NFesguile thasagateseauanududuniee luneaeuaaldlavesanaaeu
Yunalussvluihuilaessly

4.2 namanagauauldldvasganaseutiinalumsnlutuilng
4.2.1 wan1snagauaula (Sensitivity)
fnrnsgANAuLAIYDs sample blank felATesinnsgANAULAILIUALAIETIANL
g11mdu (V) 513 wiluins 1191 10 €1 fuaavna1 LOD uax LOQ lékadannsnedi 4
151991 4 nan1sneaeueal (Sensitivity)

Aadvasruduturesiiegnsuuadd (sample blank) | 2.24

famseadls S1uau 10 91 Qednsusiedns)

ﬁ%ﬁlmwummsygm (s) ¥83 sample blank 0.239

YAINAIUNITNTIVIA (detection limit, LOD) =224 + (3 x0.239) = 2.95
91ngAs LOD = X + 35 ~ 3 Uaansusoans
Yndialun1singausuna (quantitation limit, LOQ) =224 + (10 x 0.239) = 4.62
91ngAs LOQ = X+ 10S ~ 5 faaniusedns

19197 4 anududusiigeveslunmiiganaasuysnaluasnludiuging
anunsansvineuAsunlaesnnandudld (LOD) fie 3 fadnsusedng (mo/L) uax
arundudusingaiiannsnsensuldhganaaouUimalussluiiloeansaneaey
Ifogregndosuazusiugn (LOQ) fie 5 fiadniusiedns (me/L)

4.2.2 HaN1SNAEIUANULEDYS (Stability)
n1snadeuAULEdies (Stability) i unszuiunisfnwinuaudfniwaivosans
naaeuluyanageuniaal anulaiesiiaguaudAvesarsnaasuazdesliiianisg
Wasuwlasilonariuluszeznamis lasiarnsganduuasuesaisazalnnsgiy
lumsndaoiniosinnagandunasuuuduasy finrmeniadu (A) 513 uiluwnas e
aranduduag 10 %1
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NIMULAAIAINTAANTULES (SUAY (A)
wazAn1sgandukaslenulussezaa 10 Weu (C)

1.8
2 1.6
§ 14
& 1.2
&
@ 1
& 08
s
§ 0.6
e 0.4
0.2
— |
0
0 5 10 30 50

mg/L mg/L me/L me/L mg/L
M ifeudio | 0.002 0.119 0.256 0.856 1.522
M el 10 0.002 0.114 0.254 0.875 1.53

] ! I 2 g )
AN 5 ﬂ']ﬂ'15@91ﬂa‘uLLﬁQ‘U@\‘i“q@Wﬂﬁ@UUiNWﬂJIULﬁiﬂsLUUWUiIﬂﬂ

BUAU (A) kazsrezIan 10 wWau (C)

TPAINITAANAUKAITDIATaLA18UINTTIULUATNAIELAT 8ITANITAANAULAILUY
° oAl 44' o 1Y) 5
auaed Maue1aau (A) 513 uluwns nageutiAuluduay 10 91 Han1sNAdeY
Aennd 5 ietdluiesgrinneali ttest WUIIAINITAANAULAIVBIYANATDUUTU
luwmsnluduslaasudu Weiisuiuainisgandunasvesyavegauniciuluszesiian
10 o lufimuusnatsegafidedAmeada uansinasazarenagouiniuiaios
Wissneluszeziian 10 Weu dwsuniseadeuuiualuasvludiuilae

4.2.3 wan1snagauauludunse (Linearity)

nsviiiAnduazasensviinsgu Ineansasansluwmsndudy 0, 5, 10, 20, 30,
40, 50, 60, 70, 80, 90, 100, 200, 400, 600, 800 uay 1,000 dadinsunedng U1oe19ay 20
fadans wasluraeaynuiisen vuin 20 Taddns Iuuaududuegisae 10 viaon
senans 1 $1uau 20 viea iuansil 1 Al 9 wil ielAndedsanysal tiluindinag
@Jmﬂﬁmmﬁmmmmﬁu A 513 wiluns

NnAMsgandunasild shlvaansmuansenuduiusvesenududulumsy lag
Tananduduvedunsmegluunu X wazAnisganduaegluuny Y fannil 6
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ANNNIAANGLLASANTaTA18NIATTILLUATY

y = 0.0032x + 1.4217

5.0000
4.5000 R2 = 0.4925

—~ 4.0000 r=0.7018

8

< 3.5000

© y

E 20000 —0— WaEu 1

& 2.5000

= .

&> 2.0000 Ly 2

I . _ B

£ 15000 y = 0.0343x - 0.1210

- 2 — a P

€ 1.0000 RE=0995%9 Linear (B 2)
00000 & — i — — 1+ Linear (\adu 1)

0 200 400 600 800 1000 1200

A a v 1 a

AN 6 AnuduTusIERIIAINIIRANaULAtarAUItLTUlATY
lumsnaaeuaududunse (Linearity)

1l 6 Sarnsgandunawosansazaslunsm Arue1andu 513 wiluuns log
Anunfinudutudud 0 9ufis 1,000 fadnfudedns wuirdldiasanududu 0 aufls 1,000
fiadn3usiodns Anisgandunaserliistududadu Weanuimailussmitinnid uwe il
annsorlesudvosansiufAteuinduld Ansgendusadussduaududugededalndifes
yilien rlahidlng 1 (r = 0.7018) dafugasaududu 0 auils 1,000 dadnfudedns Flud
Aruduiusidadunss luangasluiauyanaaey iefinnsandasnrudududous 0 auls 90
fadnsusiedns wudten ridlng 1 (r = 0.9979) TAUFUNUSIFAHUATI LAZIINNITNAADUNS
WasuuUawesd nuintuanududfiainsateaiuisanuunndsuesnnududulunsmle
pUaregluts 0 aufls 50 fadn3usiedns den r lnd 1 (¢ = 0.995) (Fanmil 7) ¥inlasanna
duduilfarumnzami luianganaaeuUnalussvluiuilaadely

ANIIAANAULAIAITHIATTIULUA TN

-
o
w150 .
<
£ 1.00 .
e y = 0.0323x - 0.0599
Rz = (0.995
0.50
[ e
0.00 @ -
0 10 20 30 ao 50 60

Aaduduluey (@adniudedng

AN 7 AnuduiussEnIeAInIsanaukaarANNdudulumIn 439 0 89 50 Hadnsusedns
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4.2.4 nan1snagauaululiiaiienu (Homogeneity)

A1519% 5 wansvaaeuaduiieideniu (Homogeneity) 113U 20 €0

anudduluasy | Aaae

- . o - y SD RSDopbs RSDexpected HorRAT

(Uaansumoansg) 20 1
0 n - . n -
5 0.142 0.0078 55 14.2 0.39
10 0.216 0.0385 17.8 13.3 1.34
30 0.863 0.0728 8.4 10.8 0.78
50 1.555 0.0817 53 9.9 0.53

Asneaauaudu elieaiu (Homogeneity) sasansiafli ldnageulsuna
lumsnluganegeudsinalumsvluiuilan Taeldinusinissesuaudissuauns
Horwitz uag HorRat 3Usziduaududawdeadu Aarmdudu 0 5 10 30 uag 50
findnfusiodns arunduduag 20 41 wudien HorRat Alddiantosndn 2 ynarududu
(eniui madutuveslumsmvindu 0 fadnsudedns ilesanidunvasdveenis
An31291 Telahianduane HorRat) dstfuganaseuuimalussvlutiuilaed da
Hhuilowieaiu (Homogeneity) agﬂumm%ﬁaam%@lﬁmaq AOAC

4.2.5 HANIINAFIUAIULANISLANLAN (Specificity)
Dumnuaunsavesdslunssiwunarsiiaulaimsiziesnainaisdueg saudiaans
Juiounasunsndduq Minanen153as1z9f T uROUNITNAFEUAIILLANIZLINZAS
(Specificity) YIn1s@nwdasuniuaisazatsueulessu 3 wia laun aasolsa (CL),
Wgealse (F) wazdainn (SO”4)

nsiSeuiisumnsaanfuLaIvetasara1eInsgIulne sy
YDANAFDUAULRNIZLANZAY (Specificity)

M blank

. M paalsa 100 me/L
M paslsA 200 me/L
B Fawls 100 me/L
B Fawln 200 me/L
B yigealsd 1 me/L
W yigealsd 2 me/L
, AAREAES

lumsm 5 mg/L  luwsy 30 mg/L  lumsn 50 me/L

—_
(G,

A

AINNTAANAULES
—

o
&

ANULTUasEsHInsgIule sy @adnsusiedng)

= ' - =
AT 8 NIINARAIAINITANNEULEIN 513 urluwnsvesasuInsgulunm
P ¢ o ¢ & o
Wiellleoauvesraslsd Fainn wazvigeslsadumisuniu
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nN1TIATIEANULUSUSIN Taelaadd ANOVA Twan Significant u1nna1 0.05
LARTI1 ALRAEYRIAINITAANTULEIVBIENTUINITFINIUATNTATUTY 5 30 wag 50
Naansusedns TrmldunnansiuegslidedAgnisadfdelissuniuuiieives
4.2.6 NANISNAGDUAUIUEILAZAMUTNYS (Accuracy and Precision)
A131991 6 HANISNAFDUAIINLLUEILAEAIULTEN (Accuracy and Precision)

AULTUTU arududulums | dndesuy
lums Tugeena ( me/L ) 4IMIZU %RSD %Recovery | HorRat
(mg/L) Aads (10 97) (SD)
5 7.71 0.21 2.8 101.59 0.35
10 11.95 0.32 2.7 93.19 0.37
30 34.01 0.50 1.5 104.61 0.24
50 55.58 0.70 1.3 105.90 0.22

91nA1597 6 AL UL (Accuracy) sgafurglugurenlesiduinisndufiu
(% recovery) nanae finnnududusaus 5 auiis 50 fadnsuredns nuiildivesidus
A3NEUAY (% recovery) agllutias 80-110 % Fufunasivensuld Turrsaugniiowmia
INaUTYBs AOAC @IuAINLLTiBa (Precision) azaSunsluguues HorRat mulnasives
AOAC azeawsu HorRat fitiosnin 2 Ssyanaaeuvimnalumsnluinslnadenaaeuri
Fregnefiaududu 5 auds 50 fadnsusedns wuite HorRat naenvisesnududy
fiftionnin 2 uansigenaseuUimailumsvluiuiloadaudismss

é’aﬁ?usqmmaaw%mmlulmwiufwﬁmﬁmmLL&JuETW (Accuracy) wayAIaiies
(Precision) fieeusuld wnzaufivhlunaaeuuiinalunsvluniaauny

4.3 wanmswWeuiisuyanagauusinalunsnluiiuilaafiudtunsgruneiesuufinng
lagvinsnaaeumusinaluwsnludiuslaemedsunsgumaiesl fUanswseumieuiuye
nagouUSunalunsnludiuilaa 91uu 100 Faee

35.00

30.00 y = 1.2197x - 0.4036 o
25.00 RZ = 0.966
20.00

15.00 _

10.00 00,0..--"'3'

lunsn (mg/L) ;

v

AU
YANAFDULLLATN

- 500 |0 owm@e
000 em®

5000.00 500 1000 1500 2000 2500  30.00
At dulumsy (mg/L) ; TBamsgiuniewiesd g

= = = Y ad
AW 9 nvkansralSsuisun Iegeulum A TSN
wazganaaeuUTINalunsvludiuslan
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ymsnaaeuieettniuilaasiuag 100 fetis fdmsamaviesUfiRnisiunes
s fiRnsanssngunsueusts TasneaeudeanageuyTualuamluiuilnadieuty
AunsgIunevesy JURnag i ednluiiasisvinieadddaeisnsannesidadu (Linear
regression) HamMFiATgUTINAluasildanSyamaaey liunndrsiuisieTeinasgu
ynaesUfRnns firnmugnsios (Accuracy) 96.6 % (1nausiBeNSURBINNATN 85 %) Fan1wdl 9
yhlsganeaeutiinalunsrluihuilnafiwanutu awnsodluldlfesamnzauluneauy
dodunshsy Trdsmalluasviludwslnald

4.4 fanegauvsanalummludiuilon

¥

"

T\ EALT
Nitrate Test Kit :
massutinalunsvilutuiian @ 42)

i 10 ganaaeuyTinalumsnlutiuilon

Y 3 ‘l o3 SEnaseuSanalwamlwislnalagniniieud
ANDNIILDBITW =
= 1. Suna2asne 2 .audstad 3 aandsed

242 N
BANasay
samlutasninuslne

o T S wonasiail 1 9119y 20 vea uaziinaIsiadl 2
714‘\1'1(7‘:73&'1“/\916\117’\5VWWﬂDUEN’LU

a d duu 1 uaga
VapAVRaaUILTTANAMUA

nasvasfGmsmsiigun ey (IWDeunUgaudifuanzasiaiiadly)
: ganagaulSamluiam Fsnasaudsanlwmasnlwivuilnalasninieud

- R = .
) dady + e 5. 8 uan

TN

b % oomstiow
( o 242 ﬂadw’mmﬂzﬁwﬁmmu’lﬁuuu dueUSunmluiam
I ndUnetu-a $1mwam 15-20 ad lwihuslna Tasmafioud
BHWTEUR 1 uris fifamsldnme 1 Gﬁw FunadiiAedu v\“gﬁa-,‘}vuﬁumimﬁuuimm_gw

fourstuctonyss . -
douvsahuasforsais wiufisudinasgruuandlunsluiilan

i T P ST B ICT R et s
sdlfanaadigniamfs mngnamiliisoiaseeiuit 0 5 10 30

29 lwzvegoy mainniuiifivenmsuaniiy
wmny

S8 ugavesaulilufisy Wiuuasuasvineaniowin Sadnfusiodns

msthihetngmegey Tilaionth wiundegneiie

atlugnvenvursesiu

= in3laafifllussmiiv 50 Sa

J\S\J IV

20 Havaeavameuliiavann Wethnduuildeh Teofavdaidnlius

3lnm inausing. # AsuBuEiL WA, 2563

Taititu 50 dadnsusiados

Al 11 ssdusznevyanaaeuysinallunsmludiuilan
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4.5 anldaredmsuyanagautsunaluasmludiuslnaiisuivanldarglunisdansiadnsizi

4 a wva
NNBIUHUANIT

7137299 7 An519UT8ULTEUTI8aLDEnATTIN8sBRIBE19UBINITAINTIVNILITUINTFIUN
Vol URnns ganeasudsinalumsvluinuslnaindadulaenasieslURnisaissauge
nsueundly uasganaaeUUTINAluATNAIAEUINELY

Wedey YRAMATNTY | Al Alde | svezie YAaINg/
finpzou (Wieyn) | (Wiediedny) | vaaey Al
W/UNIFINNBIUHURNT - - 650 219 | dndnenenans
(newiaaUuRn1sansnsagunsueundie) UM Psu
FIEUNE
N1SNAgeY
ganaaouUailumsviluiulna 0-50 mg/L 1,400 UM 23.33 10 w19 i
(neweelfuRn1sanssaavnsueauniie) (60 $0819) UM A151564aY
wazyaaaialy
ganpaouUTInailunTAAaLmE LY
Test Kit dwfunsianiluwavluil | 0-50 me/L 6,650 UM 33.25 510wt | yaravialy
NUILNULBNTY A (200 F79819) UM
Test Kit dwfuasanilunsvludl | 0-50 mg/L 3,500 UM 35.00 510w | yaeavialy
niHgNUeNYU B (100 #79819) UM
Test Kit @nsunsiavmluasnlusi | 0.5-50 mg/L 1,390 U 69.50 5-10 W9 qﬂﬂaﬁfi’ﬂﬂ
MNYNUUINGRE C (20 $798149) UM

N1389A79E 1NN TINIATILNMETTUINTFIUNBIUUANS widvenluwivems

NsnAdeUNgnAasiugl wartndelie widwlivedninlunales Ay Wi dvagdunsuiiie

ndaiieg1lud et Uiinis dessenanaaeu fnaasudeslaniudiuigy ldias eele

Wemansiazaisaindanudunig TAldanersudiawiafieds Fetednfamanilvin

linanisnageuiaiuantl TunsiindwnsiaesufuifinisvesnasiosljuRnisansnsnay

nsueuly Aldany 650 Usefogne Isrznallumsnenuranageuis 21 Ju Jsens
yluidgmldlaiuriaeg uimnldyanaaevlunisnmadansoadosiy avaunsnsiu
walaviui (dszeviiailunisnaasulaiiy 10 Ui o enegeu) wazaiusowdlutgymle
st Tnyanaaouysinalunsvluiuilnafiiwuntu daldsne 23.33 vindediedns duil
signniemaaeuUTinalunmdug Tusfewnain annsaldawldlaeuszaauiluly
nsmsaadansesUsinalunsmidosiulugusy WensihseTamnmiuslaeldesied

U ANSNINWALIUN T
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unil 5
agunan1sAnenaztatauaLue

5.1 ayunansAnen

yonaaouUTinalunsluihuilnafionadisy inuamihuilae lvdnmasieudoy
AaL83d (Colorimetric method) Tngluinsulugiednsivhuiisenfudsduasnsadanian
(Sulfanilic acid) luanmgidunsn indundelnedledeniliados mndundelnosladouazih
UfAzenfunsalasunlnsfia (Chromotropic acid) linansazansdunada ganduuasiiannugninay
N 513 wiluwns audueesdi vsngduey fuaududuresddmalumsnlufiodis
MNMsAnw NI InudLdureslum N auyanaaeuarnsansramle Ae 0 8 50
findndusiedng esandlenduussaviandamiug (1) Wilnd 1 (¢ = 0.995) uaranansaveaiiundy
LANA9YeINTIUA sundasdladenuan fianala (Sensitivity) lnganuidudusigafivinliya
naaeuLAsuniasdldesugniesuazusiugt (LOQ) e 5 fadnfusiedns damnuduidodoatu
(Homogeneity) vosansnaasusglunamiisensuld Taveduneluguves HorRat agj5emi1e 0.39 s
1.3 (nausigensur HorRat Tfaendn 2) franugndeusiug (Accuracy) fissfumnuiduduaes
lumsn 5 10 30 way 50 dadnsusiedns lnsuanudulesidudnisnaudu (% Recovery) ag521I19
93.19 i1 105.90 (nausieauTu %Recovery aeluyae 80-110%) fienauiies (Precision) Tngadune
lugUve9 HorRat 8¢5¥1314 0.22 i1 0.37 (1N9igausuAT HorRat Uaenin 2) 1AUaN1ZI12A9
(Specificity) Tne3insizvinnunUsusiu Inegldada ANOVA wlafidsuniu wuinliarldunnsieiu
agafi A ynieadf wariiauiades (Stability) IneldiAnni1sdsuslasvesarsnaasuly
2824781 10 e TuaNnIsHEn

i ethyanaaeuusualumsnludiuilnanaaeuduiaegratusilnadidensiafy
nowipaUURnsanssauaunsueunde 1uIu 100 e WnemeuiuItunsgiunisiesufumnig
MnTuthHansAEeUINIATIEiNNIEER faeiEnnsanaeeidudu (Linear regression) WU1HAL
Qniestia 96.6 % wansigemadeuUiialuasvluihuilaal musodlldnuaeauld

5.2 afiusenan1sig

miAdeilifumstaunuianssugameaeuuinalusslnhuilas Wngldudnnsifndves
a13 (Colorimetric Method) lasgarnaruduvesdiiintududndrunesUimailumsm wuindled
At uduveslumsnannnit 5 fadndurednsiuly seldufAsendunsdy venaniidovinng
Wisuifisusgnininsieseilunmssganaaoudiialussnluhuslnauazisunsgu
Tuiesuuinismswmaialessulasuilansai nuindenluwanasiuegaiituddy auvanada
anunsahgenageuiulinaaeusegiaiuilaaifiomadisyfaldegsdussaniam defiansan
dunw/enldaeludvesian gunsal aseduarsvaznaildlunmameasy sufumadalosou
Tasulanadl nuirganaaevdsendad-ldinsldunnit waglinanisvaaeuiifands faduye
naaouUTInaluevluiiuilan fadumadennisiiinnumaizay daugnies wiiugige
Usendsulszanniuazian Savlnanadeuiisins) é’m%’umﬁlﬂwsx’;’qammwffmﬁm
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5.3 UaLEUBUL
5.3.1 Yaduaitaulgune

5.3.2

5.3.3

1)

2)

3)

a)

nsuaudendnaulidulouieniouinsnislunisdaasy advayuy auay My
mahszlaunminalaeluadidoussiund
nsuounfuatiuayulazduaiuesdnsunasesduvieadu Wldngmineiieades
MmsmmmmTdizﬂauﬁﬁ]mimémﬁmﬁmaﬂwﬁﬁaLLazﬁiaLﬁm
nsueusuafuayuarduauasAnsUnaTesduviostiu Tsme e uazlsaiou 19l
nsldganaseutiinalunvluiilon luninihssYaamiuaslddnnses
Fowi

nssowiBuazaudouteinislianud Retuganaaeuyialunsluiuilae
WAMIEATUA) LﬁamiLﬂﬂizf@@mmwﬁﬂuﬁmu

Jorauaigeuunnis

1)

2)

ApruAuvseRauaszuudUsyl /i uiaa/gulna asnsadyganaaeuiluldlunis
hsgTtinaluwsnludiuslaald weliifanisuddymuazysuussamunindy
uslaa/gulaaluszuulaagnaviumiogi

= & o & oA A - A a % v o &
AIsiin1sasiuf luiuinvarnvateduieiiuteyaiuiiy niauyssyrdunus
nsldnuganageuUsinalumsvmludiuslaacie

JoLauaEInsUUILASIHatU

mshyanaaeulsnaluasvludivilaa Widlunsesiadansedduyuyy lagli

v v A 2 ¢ , Yy  a @ Yo = =
L"\]']VHJTV]a’]ﬁqﬁmqsﬂﬂiaaﬁﬂﬂiﬂﬂﬂﬁ@ﬂﬁ?umaﬂﬂu Lﬂuamqﬂqifﬂiﬁ]"ﬂLLagLT.JiEJ‘UW]EJUﬂ'Jr]ZJ
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A13199 8 LNEUINITATITBATIVIAMNAMUIUSIAATUA YT UTTITITAETN
MUUTENIANTENTIESI5UEY aTUTl 61 (W.r.2524)

s1eMsnadau ‘ e ‘ mmg’nuﬁﬁmuﬂ F’nrmadau
PINIBAN
1. @ (Colour) Uy TaliAu 20 Spectrophotometric-Single-Wavelength
2. AUy (Turbidity) @ann) laiiu 5 Nephelometric
3. uunse - A9 (pH) - A939EI21MI19 6.5 04 8.5 | Electrometric
4. ndu (Odour) - Tyifinau

wilaisaufenaunaoiu

Al
5. Y3unaasviaviug (Total Solids) (wn./a.) laitAu 500 TS Dried at 103-105°C
6. AUNTERaVLA (Total Hardness) (un./a.) TaitAiu 100 EDTA Titrimetric
7. @15y (Arsenic) (un./a.) iy 0.05 Icp
8. L3l (Barium) (un./a.) laAu 1.0 ICP
9. uAALilaw (Cadmium) (un./a.) laiAu 0.01 ICP
10. Aaslsn (Chloride) (un./a.) laiifiu 250 lon Chromatography
11. Tasudley (Chromium) (un./a.) sy 0.05 IcP
12. n0un3 ( Copper) (un./a.) laifiu 1.0 ICP
13. w0 (Iron) (un./a.) laiiiu 05 IcP
14. pzi (Lead) (un./a.) Taifiu 0.1 ICP
15. wian1ile (Manganese) (un./a) iy 0.05 ICP
16. Usan (Mercury) wn./a.) laiiiu 0.002 IcP
17. luwsn (Nitrate) Anasdululnsiau wn/a) Ty 4.0 Auto-Cadmium Reduction
18. #uea (Phenol) wn./a.) laiiiu 0.001 Distillation & Colorimetric
19. FAieu (Selenium) (un./a.) laifiu 0.01 IcP
20. 3u (Silver) (un./a.) sy 0.05 IcP
21. Fawln (Sulfate) (un./a.) laiifiu 250 Turbidimetric
22. &ned (Zinc) (un./a.) ldiAiu 5.0 IcP
23. Wgoalsa (Fluoride) (wn./a.) Liiu 1.5 lon Selective Electrode
1998323081
24. Tpanesuluadiisy (Coliform bacteria) (WBuidu/100 wa.) Hosnin 2.2 Multiple-Tube Fermentation Technique
25. 8.1ala (E.coli) - Tawu Multiple-Tube Fermentation Technique
26. auniillafenda valSus - Tlaiwu Membrane Filter Technique
(Staphylococcus aureus)
27. enaluiuaa (Salmonella) - laiwy Membrane Filter Technique
28. AABARILABY LNOITWIIUAUE - lainy Membrane Filter Technique

(Clostridium perfringens)

wraaniun : Usenalussiaauuny @ 98 meud 157 Juil 24 Augnew 2524




- 38 -

713199 9 NUINNITNTITBATIVAUA MU IAATUA YL UTTITITAETN
MUUTENIANTENTIESITUEY AUUT 135 (W.A.2534)

$19N15NAEDU ‘ 97 ‘ mmg’mﬁﬁwuﬂ Bnsnadeu
PINIBAN
1. @ (Colour) Uy TaliAu 20 Spectrophotometric-Single-Wavelength
2. AUy (Turbidity) @ann) laiiu 5 Nephelometric
3. uunse - A9 (pH) - A939EI21MI19 6.5 04 8.5 | Electrometric
4. ndu (Odour) - Tyifinau

wilaisaufenaunaoiu

Al
5. Y3unaasviaviaun (Total Solids) (wn./a.) laitAu 500 TS Dried at 103-105°C
6. AUNTERaVLA (Total Hardness) (un./a.) TaitAiu 100 EDTA Titrimetric
7. @15y (Arsenic) (un./a.) iy 0.05 Icp
8. L3l (Barium) (un./a.) laAu 1.0 ICP
9. uAALilax (Cadmium) (un./a.) laliAiu 0.005 ICP
10. Aaslsn (Chloride) (un./a.) laiifiu 250 lon Chromatography
11. Tasudley (Chromium) (un./a.) laiAu 0.05 IcP
12. n0un3 ( Copper) (un./a.) laifiu 1.0 ICP
13. w0 (Iron) wn./a.) laiAiu 0.3 IcP
14. pzi (Lead) (un./a.) laifiu 0.05 ICP
15. wian1ile (Manganese) (un./a) iy 0.05 ICP
16. Usan (Mercury) wn./a.) laiiiu 0.002 IcP
17. luwsn (Nitrate) Anasdululnsiau wn/a) Ty 4.0 Auto-Cadmium Reduction
18. #uea (Phenol) wn./a.) laiiiu 0.001 Distillation & Colorimetric
19. FAieu (Selenium) (un./a) laifiu 0.01 ICP
20. 3u (Silver) (un./a.) iy 0.05 IcP
21. Fawln (Sulfate) (un./a.) laitfiu 250 Turbidimetric
22. &ned (Zinc) (un./a.) ldiAiu 5.0 IcP
23. Wgoalsa (Fluoride) (wn./a.) Liiu 1.5 lon Selective Electrode
24. 9ailifley (Aluminium) (un./a.) Ly 0.2 Icp
25. dafaruugudaliun (ABS) (un./a.) laifiu 0.2 Extraction & Colorimetric
26. lagelu (Cyanide) (n./a.) laiiin 0.1 lon Chromatography
1998323081
27. Ipanesuuuadiisy (Coliform bacteria) (Buid1/100 wa.) Hoenin 2.2 Multiple-Tube Fermentation Technique
28. 31ala (E.coli) - Tadwu Multiple-Tube Fermentation Technique
29. aunvlilafonda ealsua - laiwu Membrane Filter Technique
(Staphylococcus aureus)
30. g1aluiuaan (Salmonella) - laiwy Membrane Filter Technique
31. pavdnsLREN WasWILaud - lainy Membrane Filter Technique
(Clostridium perfringens)

UMAII : enuUsENIANSENSIEIsIsaY atduil 135 (w.A.2534) 5oe Uuslaalunvuzussyiiteaiin @Uun 2) Felsznelusisianuunm
\eiu 108 maud 61 Tuil 2 Wwweu 2534
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A15799 10 NeUAIN15ATIIATIZVAMAINUIUTINA MINUTYNIANTENTNEAEMNTTY 1ATFIUEVA LoN.257-2549

F189N15NAEDU | e | Lﬂmsﬁﬁﬁmuﬂ'gaqw FBnsnedau
NNALAIN
1. & (Colour) (Wwadity - lauaad) 5 Spectrophotometric-Single-Wavelength
2. AU (Turbidity) (Duiie) lsivfiu 5 Nephelometirc
3. anadunsa - Ang (pH) - 6.5 84 8.5 Electrometric
4. ndu (Odour) - Lidunsaies -
5. 58 (Taste) - Tidufisuies -
L RIGE
6. Usinauansiiavanevianun (Total Dissolved Solids) (un./a.) 500 TDS Dried at 180°C
7. wéan (Iron) (un./a.) 0.3 IcP
8. wusn1ila (Manganese) (un./a.) 0.05 ICP
9. noaas ( Copper) (un./a.) 1.0 ICP
10. &3ned (Zine) (un./a.) 3 IcP
11. ANUNTEANNIVUA (Total Hardness) 100 EDTA Titrimetric
12. galn (Sulfate) (un./a.) 200 lon Chromatography
13. paplsa (Chloride) wn./a.) 250 lon Chromatography
14. vlgeolse (Fluoride) wn./a.) 0.7 lon Chromatography
15. lwmsw (Nitrate as Nitrogen) (un./a.) il lon Chromatography
16. Aflesoanatundudaliium (LAS) (un./a.) 0.2 Extraction & Colorimetric
17. Wludnduaunus (Phenolic substances, as Phenol) (un./a.) 0.001 Distillation & Colorimetric
asduiny
18. Y% (Mercury) (un./a.) 0.001 ICP
19. az (Lead) (un./a) 0.01 IcP
20. @131 (Arsenic) (un./a.) 0.01 IcP
21. Aoy (Selenium) (un./a) 0.01 Icp
22. Tpsiiley (Chromium) (un./a) 0.05 IcP
23, lwenlug (Cyanide) (un./a.) 0.07 lon Chromatography
24. uaaidley (Cadmium) (un./a) 0.003 IcP
25. WulseY (Barium) (un./a.) 0.7 IcP
1938381
26. Imaosuuaiiie (Coliform bacteria) (Buftdu/100 ua.) Hosnan 1.1 Multiple-Tube Fermentation Technique
27. 8.1ala (E.coli) - laiwy Multiple-Tube Fermentation Technique
28. auanlafenda pat3ua (Staphylococcus aureus) - Taiwu Membrane Filter Technique
29. galuiuaan (Salmonella) - Tany Membrane Filter Technique
30. pARARILALL LWoIWIaUE (Clostridium perfringens) - lainy Membrane Filter Technique

wiasiiu : Usenelusivfianuyune atuussnmauasauiily 1ay 123 aeud 649 Tuil 6 nIngiau 2549
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A15199 11 tnawsigainininUsslinuls Useniensueundie w.e.2563

W13dis ‘ e in | danesgu Wi
Frunnenw
AUYY (Turbidity) Wiy Taifiu 5 Nephelometry
dUs1ng) (Apparent color) unandtulauean i 15 Spectrophotometric-single-
wavelenght,visual comparison method
Anudunsauazans (pH) - 65-85 Electrometric method
Fruadivialy
vosudavaetivinua (Total fadnsusiodng laiiAiu 500 TDS dride at 180 a3fLwaLTe,
dissolved solids) Gravimetric, Electrometric method
AIUNTEANY (Hardness) fadnsusadns (as CaCos) laiiAiu 300 EDTA titrimetric
Fawlm (Sulfate) Jaansusodng it 250 Turbidimetry, ion chromatography
aaalsa (Chloride) fadnSusiedns laifiu 250 Argentometry, fon chromatography
lunsn (Nitrate) fadnJusdedns (as NOs) laiiAiu 50 Cadmium reduction, ion
chromatography, spectrophotometry
1ulns9 (Nitrite) adn$unedns (as NO,) laiviu 3 Cadmium reduction, ion
chromatography, spectrophotometry
goslsd (Fluoride) fadnSusiedns lafiu 0.7 ion chromatography, SPADNS
colorimetric method, ion-selective
electrode
gnuadl (laviewin)
wan (ron) fadnsusiodns laifiu 0.3 AAS (flame), ICP, spectrophotometry
waan i (Manganese) fadnsusiodng laiin 0.3 AAS (flame), ICP, spectrophotometry
NoIAY (Copper) fadnsusodng laifiu 1 AAS (flame), ICP, spectrophotometry
fangd (Zinc) fadnsusiodns o 3 AAS (flame), ICP, spectrophotometry
fruadl Ganendniiuiie)
Ay (Lead) faansSunodag laiAiw 0.01 AAS (graphite fumnace), ICP
TAstieusu (Total chromium) Jadnsusiodns laliAu 0.05 AAS (graphite furnace), ICP
wARLew (Cadmium) Jadnsunoans 3y 0.003 AAS (graphite furnace), ICP
a3y (Arsenic) fadnsusiodns Tlaifiu 0.01 AAS (vapor generation technique), ICP,
graphite furnace
Usan (Mercury) fadnsusiodng laiifiu 0.001 AAS (vapor generation technique), ICP,

Automatic direct mercury analyzer

v =
Frudanan
TranasuuuAiisy (Total o 100 Nadans Tainy Present-Absence Test
if bacteri o ) ~ o= o !
coliforms bacteria) Uiy sa 100 faddng “aunin 1.1 MPN method
8lala (Escherichia coli) #8100 Haaans laiwy Present-Absence Test
Wiy de 100 Tadans TJeunin 1.1 MPN method

Wraafinn : Ussniansuewde w.a.2563. eunadinanninusennuld @eui 13 nsngiau 2563)
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1. wan1snadaunula (Sensitivity)
TnefnAnsgandulaswes sample blank felaiesinnIsganAuLALIUALANETiALeTIAAY
M) 513 wiluians gl 10 67
M351971 12 uanIAInsgANAULAsil 513 nm %83 sample blank 9nviesUfdiAnisves
nasipsUURN1sansIsaugunIUeuLly

. . anudutuildanmsdnavessnsdunse
AN AAANZULES
y = 0.0323x - 0.060
1 0.009 2.136
2 0.001 1.889
3 0.007 2.074
a4 0.001 1.889
5 0.014 2.291
6 0.025 2.632
7 0.014 2.291
8 0.015 2.322
9 0.019 2.446
10 0.017 2.384
Atady 0.015 2.235
SD 0.239




2. Han1sANIAULENYS (Stability)
M13199 13 AN1spenauLasasyanaaeulnsnsudu (A) uagszezia 10 weu ()

- 43 -

AnsgAnduLasAbs) fsziumnsdudulunsm @adndusedng)
$1uaue 0 mg/L 5 mg/L 10 mg/L 30 mg/L 50 mg/L
A C A C A C A C A C
1 0.002 0.000 0.112 0.111 0.274 0.238 0.875 0.869 1.518 1.523
2 0.001 0.000 0.129 0.111 0.273 0.239 0.876 0.869 1.525 1.546
3 0.000 0.000 0.127 0.108 0.238 0.256 0.907 0.871 1.534 1.543
4 0.001 0.007 0.121 0.109 0.264 0.255 0.907 0.863 1.499 1.503
5 0.004 0.004 0.127 0.111 0.264 0.249 0.884 0.856 1.498 1.533
6 0.000 0.000 0.114 0.111 0.239 0.248 0.678 0.856 1.592 1.525
7 0.000 0.000 0.116 0.111 0.253 0.269 0.852 0.853 1.519 1.548
8 0.000 0.000 0.113 0.111 0.253 0.269 0.864 0.853 1.505 1.503
9 0.010 0.010 0.111 0.127 0.266 0.258 0.807 0.928 1.510 1.533
10 0.000 0.000 0.115 0.126 0.236 0.257 0.910 0.927 1.516 1.543
Aade 0.002 0.002 0.119 0.114 0.256 0.254 0.856 0.875 1.522 1.530
SD 0.0032 0.0037 0.0069 0.0069 0.0144 0.0107 0.0698 0.0287 0.0272 0.0166
df (N-1) 9 9 9 9 9
t Stat -0.4494 1.3091 0.3247 -0.8060 -0.9097
P(T<=t) two-tail 0.6637 0.2229 0.7528 0.4410 0.3867
t Critical two-tail 2.2622 2.2622 2.2622 2.2622 2.2622
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3. wan1svagauaNaludunse (Linearity)
A131991 14 ANISRANAULAST 513 nm YesansavateinsIulunvesnsias et dudunss 939 0 §a 1000 Tadnsusiedng

AULTNTY AIN1IYANGULES (absorbance) g drudeauy
(mg/L) 1 2 3 4 5 6 7 8 9 10 e 1NIZIU
0 0.001 0.000 0.000 0.000 0.000 0.000 0.002 0.001 0.000 0.000 0.0004 0.0007
5 0.11 0.11 0.11 0.111 0.102 0.102 0.102 0.103 0.102 0.101 0.1053 0.0043
10 0.197 0.192 0.189 0.189 0.198 0.198 0.193 0.193 0.195 0.196 0.1940 0.0034
20 0.454 0.454 0.457 0.458 0.462 0.462 0.465 0.465 0.467 0.467 0.4611 0.0050
30 0.804 0.805 0.807 0.808 0.816 0.813 0.812 0.82 0.824 0.828 0.8137 0.0082
40 1.231 1.229 1.249 1.244 1.248 1.247 1.246 1.250 1.254 1.255 1.2453 0.0087
50 1.515 1.517 1.613 1.615 1.535 1.531 1.612 1.615 1.540 1.544 1.5637 0.0440
60 1.931 1.926 1.935 1.933 1.95 1.953 1.942 1.942 1.957 1.957 1.9426 0.0112
70 2.285 2.285 2.28 2.279 2.302 2.302 2.29 2.29 2.319 2.319 2.2951 0.0148
80 2.751 2.735 2.638 2.638 2.751 2.751 2.663 2.65 2.751 2.75 2.7078 0.0528
90 3.035 3.035 2.838 2.82 3.035 3.035 2.839 2.839 3.035 3.034 2.9545 0.1039
100 2.95 2.977 3.004 3.004 2.977 2977 3.004 3.004 3.004 3.004 2.9905 0.0191
200 3.578 3.703 3.703 3.578 3.578 3.577 3.702 3.703 3.578 3.578 3.6278 0.0645
400 3.578 3.702 3.702 3.878 3.578 3.702 3.702 3.577 3.577 3.701 3.6697 0.0958
600 3.709 3.583 3.708 3.885 3.884 3.708 3.708 3.583 3.707 3.708 3.7183 0.1014
800 3.708 3.707 3.708 3.582 3.707 3.707 3.582 3.707 3.707 3.708 3.6823 0.0529
1000 3.707 3.707 3.707 3.707 3.582 3.706 3.707 3.707 3.707 3.883 3.7120 0.0718
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A13197 15 ANseAnauasi 513 nm esansazalensgulunsmveinisieszinudy
WHUATE 929 0 fle 50 TadnTusiedng

ALY ﬂ'ﬂms(ﬂmﬂﬁmma (absorbance)
luasn (mg/L) 1 2 3 Auade
0 0 0.001 0.001 0.001
5 0.100 0.099 0.101 0.100
10 0.194 0.195 0.193 0.194
30 0.899 0.893 0.901 0.898
50 1.563 1.579 1.580 1.574
4. namsvageuanuduiieweafiu (Homogeneity)
715199 16 NamiwmaaummlﬂwﬁaLﬁmﬁu%wmmaau $171 20 91
s y AIN1IAANGULES (absorbance)
1w
0 mg/L 5 me/L 10 mg/L 30 me/L 50 me/L
1 0.000 0.151 0.258 0.875 1.326
2 0.000 0.143 0.213 0.876 1.525
3 0.002 0.142 0.231 0.907 1.534
4 0.000 0.141 0.231 0.907 1.499
5 0.000 0.146 0.236 0.884 1.498
6 0.000 0.148 0.236 0.678 1.592
7 0.000 0.138 0.257 0.852 1.519
8 0.000 0.147 0.213 0.864 1.505
9 0.000 0.151 0.189 0.807 1.591
10 0.000 0.150 0.219 0.910 1.592
11 0.000 0.126 0.235 0.885 1.667
12 0.000 0.132 0.234 0.678 1.518
13 0.000 0.151 0.188 0.853 1.586
14 0.000 0.150 0.219 0.865 1.510
15 0.000 0.142 0.122 0.810 1.516
16 0.000 0.144 0.207 0.914 1.544
17 0.000 0.134 0.205 0.934 1.709
18 0.000 0.139 0.122 0.935 1.625
19 0.000 0.132 0.249 0.921 1.655
20 0.000 0.130 0.264 0.914 1.597
ALRRY 0.000 0.142 0.216 0.863 1.555
SD - 0.0078 0.0385 0.0728 0.0817
RSDobs - 55 17.8 8.4 5.3
RSDexpected - 14.2 13.3 10.8 9.9
HorRat - 0.39 1.34 0.78 0.53
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Uszilunamuaunisves Horwitz 350AHA1 RSD annnisvegeugnulseuliisuiu RSD
nNNIAUIlUENN1SVOS Horwitz 9aunns Horwitz Wuan RSD duiusAvu log concentration 1ng

finsmagaugIaNraIenesl URANS wumNEURUSIN RSD = +240° 159 yaznisvpgeuginelu
viesUfjURn1sifeniuazilan RSD og# 2 Tu 3 (~0.66) vasnsnaasuNVaneiesljifins agasy
\Juauns Horwitz Aadl

RSD, = +(0.66)(2)C%1°%

We C = 9RS18IUANULINYU (concentration ratio)
LWNUTINNSEBUSUAMULTNLINNANNTS Horwitz
1) fi1 RSD 2INN15MAG9HB3laENd1 RSD nanslun1sAIamINaunis Horwitz

2) A1 RSD 21NN5NAABININATY RSD NgAsLUNMIAMINANANNTT Horwitz T

1A HorRat 9ngns

RSDeyx

HorRat = RSD,,

Lfi’e) RSDex = experimental RSD

RSDyr = predicted RSD
Anflausulneilu HorRat A040g5¥MiN9 0.5 - 1.5
AOAC 80315U HorRat Wouninvsaiviiiu 2
EU, Codec gpu5u HorRat Heoenin 2
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s = e e - —
s =S - = B e S

lusnautueee 0 dadndusadss Tuwsndutuves 5 Tadnsumeans

LLLLLLL I TTTTT]

Tuwsnduduves 10 Jaansusiodns Tuwsnduduved 30 aansunedng

. — — — —

Tuwsnduduved 50 Naansunedng

A# 12 Msnegeuanuduidaientu Aanududu 5, 10, 30 waz 50 Jadnsudedns

a & 1 av Yy a1 v [ Y v Y A [
IINHANITIATILNAT HorRat Aile AA1a8nI1 2 MNAUTNTY (BnvTY TATTuYes
lwnsmiiu 0 fadnsusiedns esndunuaidvesnisiasiz sliihunfndn HorRat) feduge
a H a L o <) & a [ . I ¢ al o }
nagoulsalunsnluiiuilaatl danududewediu (Homogeneity) agluinamineeausule
V83 AOAC



- 48 -

5. HAN1IVAHUAAANILIANLI (Specificity)
M131991 17 UAMIANRANAULESN 513 nm vesansararensgulunsy 5 dadniusiedns
dletifsunmuleesuvesraslse dawn wasngoslsa

AINIIAANTULES
5 4 5 mg/L NOs
AT
5 mg/L NOs’ wunaalsnlosau wndanlosou winvigeelsilosau
100mg/L | 200me/L | 100me/L 200me/L 1me/L 2mg/L
1 0.112 0.120 0.118 0.118 0.116 0.131 0.101
2 0.121 0.119 0.126 0.107 0.132 0.106 0.112
3 0.133 0.130 0.110 0.132 0.121 0.113 0.133
4 0.108 0.127 0.129 0.120 0.119 0.122 0.114
5 0.114 0.119 0.121 0.113 0.127 0.102 0.119
6 0.128 0.120 0.116 0.104 0.132 0.131 0.126
7 0.108 0.120 0.134 0.133 0.106 0.116 0.124
8 0.133 0.128 0.112 0.120 0.114 0.122 0.119
9 0.119 0.120 0.102 0.119 0.107 0.119 0.114
10 0.115 0.115 0.132 0.115 0.128 0.134 0.120
Anade 0.1191 0.1218 0.1200 0.1181 0.1202 0.1196 0.1182
SD 0.0095 0.0048 0.0104 0.0093 0.0095 0.0107 0.0087
RSDopbs 8.0 3.9 8.6 7.9 79 8.9 7.4
RSDexpected 14.5 14.5 14.5 14.6 14.5 14.5 14.6
HorRat 0.55 0.27 0.59 0.54 0.55 0.62 0.51
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M131991 18 UAMIAIAANAULAN 513 nm vesansarateunsguluny 30 Tadnustedng
idletifsuniuleesuvesnaslse damn wazngeslsd

AINIIAANTULAS
Y 30 mg/L NO3-
ATAN
30 mg/L NO3- wnnaslsnlosau Windawinleaay wuvigealsnloseu
100mg/L | 200mg/L | 100mg/L | 200mg/L | 1mg/L | 2mg/L
1 0.928 0.933 0.933 0.886 0.951 0.937 0.939
2 0.930 0.933 0.966 0.956 0.922 0.936 0.920
3 0.940 0.899 0.932 0.899 0.940 0.939 0.938
4 0.926 0.906 0.990 0.942 0.941 0.940 0.942
5 0.891 0.932 0.962 0.923 0.911 0.910 0.975
6 0.934 0.928 0.945 0.923 0.910 0.936 0.966
! 0.915 0.960 0.902 0.890 0.927 0.952 0.952
8 0.945 0.959 0.918 0.972 0.910 0.946 0.923
9 0.922 0.937 0.944 0.938 0.917 0.948 0.950
10 0.923 0.936 0.938 0.926 0.904 0.950 0.952
Aade 0.9254 0.9323 0.9430 0.9255 0.9233 0.9394 | 0.9457
SD 0.0149 0.0193 0.0251 0.0280 0.0160 0.0119 0.0172
RSDobs 1.6 2.1 2.7 3.0 1.7 13 1.8
RSDexpected 10.7 10.7 10.7 10.7 10.7 10.7 10.6
HorRat 0.15 0.19 0.25 0.28 0.16 0.12 0.17




M131991 19 UAASAIAANGAULAN 513 nm Yasansazaneunsguluinsm 50 dadnsusiedns
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idletifsuniuleesuvesnaslse damn wazngeslsd

AINTINANTULES
- 50 mg/L NO3-
A7
50 mg/L NO3- Wisnaelsnlosau wndaiinlosou wuvigealsnlosau
100mg/L | 200mg/L | 100meg/L 200mg/L Ime/L 2me/L
1 1.604 1.602 1.622 1.620 1.595 1.667 1.623
2 1.570 1.633 1.578 1.592 1.595 1.589 1.678
3 1.562 1.563 1.665 1.634 1.682 1.573 1.521
4 1.644 1.608 1.670 1.662 1.683 1.559 1.720
5 1.658 1.599 1.627 1.690 1.662 1.617 1.612
6 1.662 1.697 1.684 1.597 1.697 1.613 1.612
7 1.631 1.640 1.587 1.622 1.641 1.728 1.646
8 1.634 1.641 1.556 1.600 1.642 1.729 1.648
9 1.589 1.636 1.643 1.633 1.615 1.639 1.678
10 1.692 1.634 1.703 1.664 1.622 1.640 1.542
ﬁWLQ?ilEJ 1.6246 1.6253 1.6335 1.6314 1.6434 1.6354 1.6280
SD 0.0424 0.0354 0.0486 0.0323 0.0369 0.0588 0.0611
RSDobs 2.6 2.2 3.0 2.0 2.2 3.6 3.8
RSDexpected 9.8 9.8 9.8 9.8 9.8 9.8 9.8
HorRat 0.27 0.22 0.30 0.20 0.23 0.37 0.38




6. NSNAFBUAMUMIUGILAZAMNNYY (Accuracy and Precision)
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A151991 20 AMINATIUAINIUEILAZAIULAES (Accuracy and Precision) vaganagaulsuialummludiuilag

a1sunsguluwan (me/L) 0 5 10 30 50
maausg"m%qﬁ Blank T'\NL‘UMJE %Recovery m’mmumjw %Recovery mwwu%?m %Recovery ﬂ’)'lﬁJL‘U&I‘UE‘VI %Recovery
Nnadoula nagauld nagauld nagauld

1 2619 7.569 98.78 12.651 100.21 34.347 105.72 55.429 105.60
2 2.385 7.921 105.82 12.109 94.79 33.565 103.12 55.516 105.77
3 2.806 7.907 105.54 11.75 91.20 34.600 106.57 54.984 104.71
il 2.708 7.581 99.02 12.109 94.79 33.628 103.33 55.070 104.88
5 2.583 7.392 95.24 11.922 92.92 33.505 102.92 55.073 104.89
6 2.397 7.492 97.24 11.552 89.22 34.800 107.23 55.512 105.76
7 2611 7.904 105.48 11.582 89.52 34.543 106.38 56.007 106.75
8 2.762 7.562 98.64 12.04 94.10 33.795 103.88 57.375 109.49
9 2.496 7.793 103.26 11.773 91.43 33.600 103.23 55.514 105.77
10 2.928 7.975 106.90 11.999 93.69 33.744 103.71 55.332 105.40

Aade 2.630 7.710 101.59 11.949 93.19 34.013 104.61 55.581 105.90

SD 0.2122 0.3194 0.5004 0.6971

RSDops 2.8 2.7 1.5 1.3

RSDexpected 7.8 7.3 6.2 58

HorRat 0.35 0.37 0.24 0.22
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7. wanswIsuiiguyanagauusinalluasmludiuslaaiudsuinsgiuneiesuianis
M13199 21 HanTsiSeuiisuransaaeuvesanaaeuysinallunsnluluslaaiuisuinsg

, . aududulunsniineaeuld @adnsusedns)
AU Usganiuiloe
Bumsgu (10) anaaoulumIm
1 ¥uslna 0.62 0
2 duslan 0.5 0
3 | duslon 0.49 0
4 ¥uslna 0.2 0
5 | theulna/uiloa 0.38 0
6 | vgulna/uilan 0.62 5
7 | dwslan 0.32 0
8 iuszduilousing 0.88 0
o | vgulna/uilan 0.2 0
10 | ihgulaaslan 1.48 5
11 | hgulaa/aslan 0.71 0
12 | ihgulaaslan 2.01 5
13 | ihgulaa/uilan 0.75 5
14 | dszuiteuslon 1.1 5
15 | dszun 0.35 0
16 | sz 0.36 0
17 | dhgulaa/slan 2.86 5
18 | ihgulna/uilan 0.2 0
19 | ihgulaa/slan 0.2 0
20 | tgulna/uilaa 0.2 0
21 | dseun 6.08 10
22 | dseun 5.72 5
23 | dsesun 6.64 10
26 | dssun 25 30
25 ﬁ?ﬂi%ﬂ?ﬂyjﬁ’m 10 10
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ANuduTulunsniinegauls (Hadnsusedns)

ddtudi Ussamthudlag
Fumsg (10) YanaaaUlumTm
26 | sz 7.45 10
27 | dhseun 25 30
28 | dhussun 25 30
29 | thuszdmiion 6.41 5
30 | dhszmtion 6.77 5
31 | dseu . 5.35 5
32 | dgulna/uilan 0.2 0
33 | dgulna/uilan 0.26 0
3¢ | dwssUniteuslon 0.44 0
35 | ddssuniteuslon 0.55 0
36 | 1huslon 0.78 0
37 | i 0.74 0
38 | thangihdy 3.78 5
39 | dhwslan 3.22 5
60 | ihwslan 3.99 5
a1 | deulna/uslan 0.48 0
42 | ihguina/uilna 1.84 5
43 | dseuniteuslon 0.89 0
a6 | dszuiteuslan 0.45 0
a5 | dssunitewslon 0.2 0
a6 | thangund 372 5
a7 | dszuniteuslan 0.37 0
48 | dhsyuniteuslon 1 0
49 | dhssunitevslan 0.33 0
50 | dhuszduiteusing 1.03 0
51 drausunsos RO 0.35 0
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ANuduTulunsniinegauls (Hadnsusedns)

S Uszamiuslon
Fumsg (10) YanaaaUlumTm
52 | diuszduiteusing 0.92 0
53 | 1uslan 0.68 0
56 | sz 0.2 0
55 | duseun 0.46 0
56 | thgulna/uilna 0.35 0
57 | dseun 0.3 0
58 | thuslne galue 0.74 0
59 | dseun 0.64 0
60 | ihuseun 0.91 0
61 ﬁﬂmﬂﬁfﬁm 4.13 5
62 | dseuniteuslae 0.32 0
63 | ihuseun 0.51 0
64 | vgulna/uilan 0.9 0
65 | vgulna/uilan 0.3 0
66 | vgulna/uilaa 0.2 0
67 | dgulna/uilan 0.25 0
68 | vgulna/uilaa 0.23 0
69 | ihuslan 0.61 0
70 | thusine 0.61 0
71 | dhusine 0.2 0
72 | dwspuniteuslan 0.59 0
73 | dusloe galug 0.2 0
74 | dhuslne 0.63 0
75 | thangihdy 3.97 5
76 | thangind 3.9 5
77 | dwssuniteuslon 0.74 0
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ANuduTulunsniinegauls (Hadnsusedns)

ddtudi Ussamthudlag
Wy (10) ganaaaulunn
78 | dseuniteuslan 0.2 0
79 | dseuniteuslan 0.5 0
80 | thily 0.56 0
81 | 0.22 0
82 ¥uszi 1.52 0
83 | thussguhunsesaiiiu) 0.2 0
84 | dnulseoms 0.2 0
85 dnunEnen 0.23 0
86 | ihiu 0.2 0
87 | 0.37 0
g8 | thangihdy 3.97 5
89 | thanguhdy 3.8 5
90 | thangihdy 4.02 5
o1 |4 RO 0.73 0
92 | i RO 0.74 0
93 | ihuslan 1.69 0
oq | ihwslan 0.23 0
95 | dhuslan 3.56 5
96 | dhuseunuld 0 0
o7 | dseunule 0.46 0
98 | ihuslan 1.05 0
99 | i RO 0.72 0
100 | dhuszumueienses 0.43 0
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ATANUIN A

ANSIASIZANANIIED
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1. NMSAATITHNERRVRINITNATIUAULEDNYS (Stability)
1.1 msnssuyRgiu (Pnadudu o fadniudedng (me/L)
Ho: AtMsgandulasvasszoznanGuduliuaninafuamsgandunasiiszezina 10 fou
Ha: ﬁi’ms@ﬂﬂﬁuuawaﬁs83L’;mLéué’uLLmﬂGmﬁummi@mﬂauumﬁswzL’Jm 10 1hiou
AUYAFIUNIEDR
Ho: A=B
Ha.: A#B
NANNSIATILUNISED A
t-Test: Paired Two Sample for

Means
Variable 1 Variable 2

Mean 0.0018 0.0021
Variance 9.95556E-06  1.34333E-05
Observations 10 10
Pearson Correlation 0.818601318

Hypothesized Mean Difference 0

df 9

t Stat -0.449438552

P(T<=t) one-tail 0.33187174

t Critical one-tail 1.833112933

P(T<=t) two-tail 0.663743481

t Critical two-tail 2.262157163

AT 13 NANITILATIZINISEDRA AULERES (Stability) innuudy 0 Sadnsusedns (mg/L)

1NN 13 Wi e t Stat AAdpenan t Critical two-tail kansingeuTUANYAFIUNAN
(Ho) fiu Mpsidudu 0 adnsusiedns (meg/L) WiedinsienAnisganauuasudy liuanseiy
AgANGuLEINTEEzaT 10 Whew agrlifudAgnaaia
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1.2 nmsasauyAgu (anududy 5 Tadniudedng (mg/L))

Ho: A1n1sgandunasasszesiiasumuliunnseaiuAnsganduuaissesiian 10 ey

Ha: A1N13QANTULANYDITEEZLIANTUAULANANAUAINISAANTULEINISEEEIAN 10 1hBY

AUYATIUNSEDA
Ho: A=B
Ha: AzB
NANNSIASILAN AN A
t-Test: Paired Two Sample for

Means
Variable 1 Variable 2

Mean 0.1185 0.1136
Variance 4.76111E-05  4.73778E-05
Observations 10 10
Pearson Correlation -0.474910779

Hypothesized Mean Difference 0

df 9

t Stat 1.309112629

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

0.111465777
1.833112933
0.222931554
2.262157163

AT 14 Han1TIATIEINNERRANLED YT (Stability) e ududu 5 faansunedns (me/L)

AN 14 Wudn A t Stat Aendoenin t Critical two-tail kangIngausUANLAFIUNEN
(Ho) fiiu Msidudu 5 Tadniusiedng (me/L) WelinsevAnsganauuassuiu liunndnsiu

1 A a A ! N v o w aa
m@mﬂauummzagnm 10 waU Y NUUYAIAY NG



1.3 mMsasauyAgue (Anadudy 10 Fadnsusadng (mg/L))

Ho: AINN3QANAULAIYDITEEEIANTUAUluANARAUAINISARNAULATITEEELIAT 10 Loy
Ha: A1N13QANSTULAITDITEEZLIANTUAULANANAUAINTAANT UILEINTEEELIAT 10 lADY

AUYAFIUNIEDR
Ho: A=B
Ha: AzB
NANNSIATILUNISED A
t-Test: Paired Two Sample for

Means
Variable 1 Variable 2

Mean 0.256 0.2538
Variance 0.000208  0.000113511
Observations 10 10
Pearson Correlation -0.447607428

Hypothesized Mean Difference 0

df 9

t Stat 0.324701879

P(T<=t) one-tail 0.376413438

t Critical one-tail 1.833112933

P(T<=t) two-tail 0.752826877

t Critical two-tail 2.262157163

AN 15 Han1TIATIEININEDRANLER YT (Stability) iRnadudy 10 Jadnsusiodns (me/L)

INAMNA 15 Wudn A t Stat Aendpenin t Critical two-tail kangIngausUANLAFIUNAN

(Ho) fleidu Niaanudy 10 adnsusefing (mg/L) WalATIERAINITAANAULEISHAY liwanseiu

1 A a A ! N v o w aa
mamﬂauummwgnm 10 waU Y NUUYAIAYNEDN



1.4 nsasauyAgu (anududy 30 dadnFudedng (me/L))

Ho: A1n1sgandunasasszesiiasumuliunnseaiuAnsganduuaissesiian 10 ey

Ha: A1N13QANAULANYDITEEZLIANTUAULANANAUAINITAANGUILAINTEEELIAN 10 LADY

AUYATIUNSEDA
Ho: A=B
Ha: AzB
NANNSIASILAN AN A
t-Test: Paired Two Sample for

Means
Variable 1 Variable 2

Mean 0.856 0.8745
Variance 0.004869778 0.000825833
Observations 10 10
Pearson Correlation 0.106545718

Hypothesized Mean Difference 0

df 9

t Stat -0.806004368

P(T<=t) one-tail 0.220508027

t Critical one-tail 1.833112933

P(T<=t) two-tail 0.441016054

t Critical two-tail 2.262157163

AT 16 HANITILATIZANNEDAAULEDYT (Stability) Audy 30 daansudedans (me/L)

INANH 16 WUd1 A1 t Stat dAtTeenin t Critical two-tail waneingausuanyAgIuvan
(Ho) fi9tiu Niemidutu 30 fadinfudedns (meg/L) WiodasigiAinisgandunaasusu ldunnsineiu

AgANGuLEIfiTEezan 10 ey agrelitedAyneata
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1.5 nameauyRgny (Anuduty 50 fiadnfusadng (me/L)
Ho: mms@ﬂﬂﬁuuawaﬁs83L’;mLéué’ulﬂLmﬂmqﬁuﬁwmi@mﬂﬁuLLaqﬁszazL’Jm 10 Lhau
Ha: ANNIRANAULAIYBITEEEIAENFLLANAARUAMSgANAULATISTIZIAN 10 LFDY
AUYAFIUNIEDR
Ho: A=B
Ha: AzB
HANTTIATIEINEDR

t-Test: Paired Two Sample for Means

Variable 1 Variable 2
Mean 1.5216 1.53
Variance 0.000738933 0.000274222
Observations 10 10
Pearson Correlation 0.178213556
Hypothesized Mean Difference 0
df 9
t Stat -0.909658381

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

0.193357645
1.833112933
0.386715289
2.262157163

AN 17 HanN1TIATIEINNEDRANLERYT (Stability) RATUTY 50 Jadnsusiodns (mg/L)

1NN 17 Wudn e t Stat AAdpenin t Critical two-tail kansingausUaNYAFIUAAN
(Ho) fleidu Naandiudu 50 Fadnsusefing (me/L) WaIATIEVAINITAANAULEISNAY liwansneiu
AgANGuLENTEEzaT 10 Whew agrlifudAgynaaia



- 62 -

2. HansIATIZIMeERAAuluduAse (Linearity)

SUMMARY OUTPUT

Regression Statistics

Multiple R
R Square
Adjusted R Square

Standard Error

0.701774989
0.492488135
0.458654011

1.038137419

Observations 17
ANOVA
daf SS MS F Significance F
Regression 1 15.68738377 15.68738377 14.55595924  0.001689804
Residual 15 16.16593951 1.0777293
Total 16 31.85332328
Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0% = Upper 95.0%
Intercept 1.421689783 0.30808782 4.614560165 0.000337111  0.765016138 2.078363427 0.765016138 2.078363427
X Variable 1 0.003239205 0.00084902 3.815227286 0.001689804  0.001429561 0.005048849 0.001429561 0.005048849
a a ¢ aa I3 v . .
AN 18 NANITAATIEANNADFANULTULAUATS (Linearity)
|
= 14 £ a a U ! a
PAMULVNVY 0-1,000 Haaniunoans (me/L)
SUMMARY OUTPUT

Regression Statistics

Multiple R
R Square
Adjusted R Square

Standard Error

0.997961367

0.995926889

0.995474321

0.072062969

Observations 11
ANOVA
df SS MS F Significance F

Regression 1 11.4279424 11.4279424 2200.613347 4.55169E-12
Residual 9 0.046737643 0.005193071
Total 10 11.47468004

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0%  Upper 95.0%
Intercept -0.12093377 0.037251266 -3.24643386  0.01005458 -0.205201988 -0.03666555 -0.205201988  -0.036665553
X Variable 1 0.034315981 0.000731517 46.91069544 4.55169E-12  0.032661174 0.035970788 0.032661174 0.035970788

A9 19 manIas1zvnsanandudunse (Linearity)

NAMUTLTU 0-90 Taansumeans (me/L)
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Regression Statistics

Multiple R 0.997516645
R Square 0.995039457

Adjusted R Square 0.993385942

Standard Error 1.686429637
Observations 5
ANOVA
df SS MS F Significance F

Regression 1 1711.467865 1711.467865 601.7724449  0.000148501
Residual 3 8532134761 2.84404492
Total 4 1720

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0%  Upper 95.0%
Intercept 1941743704 1.025843101 1.892827179 0.154722158 -1.322946884 5.206434292 -1.322946884  5.206434292
X Variable 1 30.83188871 1.256851538 24.53105063 0.000148501  26.83202618 34.83175125 26.83202618 34.83175125

A9 20 manTIAsIzvsEn AU duEURSe (Linearity)
AAMUTLTY 0-50 Taansumeans (me/L)
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3. MTAATITUNERANANITNATBUAUANIZLANZAS (Specificity) 1agld One way-ANOVA
3.1 nMaSeuiisuanuudsusau vesasunasgulunamiiannadudu 5 Sadnfudedng

mi@?qamﬁgmmaﬂﬂwﬁé’a

Ho: AganAuLaseansnasgulumsniinnadidu 5 me/L lalumndnafuAgandunasosans

iasgulumsniiannudidu 5 me/L Wefifhsuniuaniiedes

Ho: AgAnduuasyesasIasgulunsniiaududu 5 me/L unnsefudigandunasesans

iasgulumsniiannudidu 5 me/L defifhsuniuaniiedes

mﬁ%am@gmmmﬁﬁ

Ho: ba = Mg = Mc = Mp = He = UF = Mo

Ha: pa # s # Hc # Mp # ME # M # Mo

o

us FoAadsvesinIganduresansumsgulumsidutu 5 me/L

up AoAldsvasinsganduresansinasglumsndudu 5 me/Lisleidiunaslsdlossu 100 me/L

bc mmmammmmimﬂausuaamimmmuimmwmmu 5 mg/Liflawdiunaslslessu 200 me/L

bo ﬂammamaamﬂﬁmmﬂausuaamsmmﬁmlwmwLsumu 5 me/L WileiRudauislossu 100 me/L

be ﬁammamaamms@mﬂaumaamimmgmlwmwLsumu 5 mg/L Weidndauislessu 200 me/L

ur AoARAgvasinsganduvesasiassulunsdudu 5 me/L Weidungeslsdlessu 1 me/L

ue AeAnadvesAIMIgAnduTeIasInasILlumsmituty 5 me/L leifumigeslsdlonou 2 me/L

ANOVA
value
Sum of Squares  df Mean Square F Sig.
Between Groups .000 6 .000 194 917
Within Groups .005 63 .000
Total .005 69

AN 21 NAADUAINLANIZLATZ9 (Specificity) lagld One way-ANOVA
Y950 UAINTMTUTY 5 Tadnsusedns (me/L)

1NATAATIEIAULUTUTIU (ANOVA) Taglalusunsu SPSS version 25 tulusunsuaag
o aa A a 3 aa Y1 . = A ! ! 1 a
AUIUNAVNEDR 1HAATIZINANIEDA 11iAT Sig. = 0.977 FallA1u1nN3T 0.05 LaAII1 ANLRAEYDY
AINITAANEUTDIA1TUINTFIUILAININTY 5 TadnSurefnTuarA1AANAULAIYOIAITUINTTIY
Tuwsniianudutu 5 Taansusedns Welldisumuuiieides lusna1siusgrdided Ay neana
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3.2 mswFsuiisuanunysusau vesssinasgulumsniiannadiudy 30 fadnsudedns
Mty RgIuvesn1side
Ho: AganAuLasesansinasgulumsniinadudy 30 me/L liuanssiurgandutaswesans
wasgulumsniianududu 30 mg/L Wedifisunusniieides
H.: AgAnAuLasesansIAsslumsnTinNAdaty 30 me/L umndnafuAgandunasesans
uasgiulunsnitaanududu 30 mg/L Wedifsunuaniieides
ma@?&am@gmmqaﬁa
Ho: ba = MB = Mc = Mp = e = HUF = Mo
Ha: Pa # B # Hc # Mo # Me # MrF # Mo
il
us FoAadsvesiMIganduresansimsuluasidudu 30 me/L
us AoAlndsvesmnsganauresansnasgulunsiduduso me/Lifleifunaslsdlosau100 me/L
uc FeornadsvesAmsganduresansinaspulumsniduduzome/Lileiiunaslsdlosau200 me/L
up AeAnadesAINsganduresasInsgulumsiduiuz0 me/Lilleidudainlessuy 100 mg/L
ue AoAndsvasinsganduvesasuasgulunsmduiu 30 mg/Lilleiindamnlessu 200 mg/L
ur AoARdgvasinsganduvesasuasgulumsmdudu 30 mg/Lileiumigeslsdlonsu 1 mg/L
ue AernadnvesAIsgandAureIa sInassILlumsduduz0 me/Lilleifiungeslsdlessy 2 me/L

ANOVA
value
Sum of Squares df Mean Square F Sig.
Between Groups .006 6 .001 2.145 .060
Within Groups 031 63 .000
Total .038 69

AN 22 NAADUANLANIZLETZ9 (Specificity) lagld One way-ANOVA
Y8 TUINTPINIUATNTANLTUTY 30 TadnTusiedng (me/L)

INATIATIEIAULUTUTIU (ANOVA) Tagldlusunsu SPSS version 25 tulusunsuaae
funaNanEdn Wodaszinanisadn Tie Sie. = 0.060 FalA1unndn 0.05 a1 ALadves
AINIAANAUVBIANTUINTTIUIUATMTUTY 30 TadnTusofnTuazAIRANAULAIYRIENITUIATIIY
Tumsniiaududu 30 Sadnfudedns Welldsunuunfedes ldunndsfuegadiedfnmia
anm
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3.3 mawFeuifisuaundsusiu vasasuamsgilumsmitanududu 50 Sadnsusiodns
Mty RgIuvesn1side
Ho: AganAuLasesansinasgulumsniinadudy 50 me/L liuanssturgandutaswesans
uasgulumsniianududu 50 mg/L Wefifhsunausniieides
H.: AgAnAuLAsesansIAsslumsnTinNAdaty 50 me/L umndnafuAgandunasesans
uasgiulunsnitaanududu 50 mg/L Wedifsunuaniieides
mﬁ%am@gmmmﬁﬁ
Ho: ba = MB = Mc = Mp = e = HUF = Mo
Ha: Pa # B # Hc # Mo # Me # MrF # Mo
il
us FoAadsvesimIganduresansimsuluasidudu 50 me/L
us AoAlndsvesmnsganauresansnasgulunsduduso me/Lifleifunaslsdlesau100 me/L
uc FornadsvesAmIganduresansinasgulumsnidudusome/Lileiiunaslsflesau200 me/L
up AeAnadesAINIsganduresansInsgulumsdudiuso me/Lifleldudainlessuy 100 mg/L
ue AoAndgvasinsganduvesasuasgulunsmduiu 50 me/Lilleiindamnlossu 200 mg/L
ur Ao edgvasinsganduvesasuiasgulunsmdudu 50 mg/Lilaiumigeslsdlonau 1 mg/L
ue AernadvesAIsgAnAuTeIE sInAssILlumsdudus0 me/Lilleifiungeslsdlessu 2 me/L

ANOVA
value
Sum of Squares df Mean Square F Sie.
Between Groups .003 6 .000 202 975
Within Groups 135 63 .002
Total 138 69

AN 23 VIAFDUANLLANIZLIANZAY (Specificity) 1agld One way-ANOVA
YBIATUINIFIUIUAINTATUTY 50 TadnTusiodns (me/L)

INATIATIEIAULUTUTIU (ANOVA) Tagldlusunsu SPSS version 25 tulusunsuaiae
o aa A a L3 aa Y1 . =& A 1 1 | N
ATUIUNANNEDH LUDUATIZANANIEDA bAAN Sig. = 0.975 931AIUINNIT 0.05 LAAIIAINRIYUVDS
AINITRANAUVRIANTUINITTINLWATNITUTIUS0 TaFNTUADANTLALAINANTUKAIVBIAITUINTTIU
lumsniaududu 50 fadnsusedns Welldasuniunieites liwandreiuegeddudAgynig
ane
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4. nsnagauaululiiaiien (Homogeneity)
A19199 22 wan1sneaeuaNuduileifeaiy (Homogeneity)

. y AmsganduuasAbs imnsidudiume/L)
110 9N
0 5 10 30 50

. 0.0001 | 0142 | 0216 | 0863 | 1555
SD - 0.0078 0.0385 0.0728 0.0817
RSD. - 5.5 17.8 8.4 5.3
RS Dot - 14.2 133 10.8 9.9
HORRAT - 0.39 1.34 0.78 0.53

Uszillunanuannisves Horwitz 355WHMA RSD 91nnsnaaeugiuiuisuiiisuiu
RSD annn1sA1ulaluaunisaes Horwitz & 9aunis Horwitz wui1 RSD dusus iy log
concentration Inefin1snagaudianuateiesufiRnts nuauduiugin RSD = +2(105 0
wazmnaapuineluosfiRnsieatuasdan RSD a8 2 lu 3 (~0.66) vasn1smaaaUaIN

waneiesUuRnas Insaguiduauns Horwitz fadl

RSD, = +(0.66)(2)C*1°%
Weo  C = 9A51@3UAMUINTIY (concentration ratio)

nawinseensuATiBInLEIN1S Horwitz

1) A1 RSD 21nN15MAaeRadtiosndt RSD 1NgATIUNMIAMIMANNEANNTT Horwitz
2) §1A1 RSD 21nN51A@8w1nNnd1 RSD A1nanslun1sAuinmuaunis Horwitz
#1A1 HorRat 9ngns

RSDy

HorRat =
orRa RSD

pr

Lﬁ"e) RSDex = experimental RSD
RSDpr = predicted RSD

Aeausulaeyaly HorRat fodagsening 0.5 - 1.5
AOAC au5U HorRat Uagnitusesnnny 2
FU, Codec 8au5U HorRat tagnin 2
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5. msUSsuiiisuganadaudinialunsnluidiuilnaiuisunnsgrunisiasufiinng

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.982843972
R Square 0.965982273
Adjusted R Square 0.965635153
Standard Error 0.83166849
Observations 100
ANOVA
daf SS MS F Significance F

Regression 1 1924.821361 1924.8214 2782.850877 9.24999E-74
Residual 98 67.78390283 0.6916725
Total 99 1992.605264

CoefficientStandard Error  t Stat P-value Lower 95%  Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.39364 0.089765099 4.3852677 2.91701E-05 0.215508074 0.57177991 0.215508074 0.57177991

X Variable 1 0.79198 0.015013069 52.752733  9.24999E-74 0.7621875 0.8217734  0.7621875  0.8217734

a a ¢ aa . = = a
WA 24 HANTIATILINERR Regression vaIn1silseuLisuyamaaeuysunalumm
TuhuslaeiuisunsgIunaeslfuinig



