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msiaLnIEnaaeuansryluemsdnilagliiaies Inductively Coupled Plasma
Optical Emission Spectrometer (ICP-OES) faginaiia Cyclonic spray chamber laanuuas
91351105514 AOAC 984.27 (2016) laeldiingramaaauninudiuigy (Proficiency testing,
PT) v¥ila Soya flour dmageuMUSINMasuywIguiisufiuinalla Hydride generation ¥
MsMAaDY Linearity Yosansazansninsgiuansuyiseiuanadudy 0.01-1.00 fadnuse
ans Tinsauamsgrutdudunss Inswmaiia Cyclonic spray chamber A1 Regression
coefficient(R?) 111U 0.9999 waginalla Hydride generation &A1 Regression coefficient(R?)
Winfu 0.9982 Faagflutnawsiniseensu (20.995) vnsAnwSouiisumusunaasuyly
Free1a PT %ila Soya flour 7ifiA Assisned value Wiy 0.885 Sadnsusiailansu Inawada
Cyclonic spray chamber taginaila Hydride generation &A1 %Recovery 11U 102.15

kag 104.07 (AOAC, 80-110%) waztNanagaueie 2 allauiuSeuiisunasuseiuaing

'
a

Wisalnuldadf F-test WU Feoy W8N For Waran1suseiiiuauuiiy (Accuracy) Ingla
A8 t-test WUT to TN toy BARTIMANIINAGEURS 2 wadallilauuand1aogied
oAy N I9EnA mﬂﬁ?uﬁmﬂﬁﬁ’amﬂéfmaaumﬂ%mmaﬁwﬁaaﬂﬁ Spiked sample @13
wyludiegneemisla ermsle uaz Yailu TnaiA3es ICP-OES fewmadia Cyclonic spray
chamber wu31 fae819091slA Aseduanududy 1, 2 waz 5 fadnSuseilansy fia
%Recovery WU 95.20, 100.10 way 104.68 fieg1901915idn fsysuanududy 1, 2 uay
5 faansusenlansy dA1 %Recovery WU 104.40, 103.35 way 102.76 freg19Uantud
STAUAMNLUNTY 2, 10 uag 30 Jadnsusonlansy LA %Recovery Wiy 88.90, 96.33 uag
99.08 (AOAC, 80-110%) WAAIITNANAADUTAINULL LAZININNISNAFBUSILUUNIUDA
(Repeatability) v@101msda g 3 wia wui1 %RSDr vewanaaautiosnit %PRSDr wandin
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Method Validation for Determination of Arsenic in Feed by ICP-OES

Sunee Kanapipat Charunan Ajjutamanus Phongpipat Suwapat Sukanya Puangsiang

Prapaporn Wunnakhieo Phonchanit Prommakun

Method development is presented for determination of Arsenic by Inductively
Coupled Plasma Optical Emission Spectrometry (ICP-OES) by cyclonic spray chamber
technique. This method was modified according to AOAC 984.27 (2016) using PT
sample, soya flour for determination of arsenic comparing with hydride generation
technique. The study showed that the regression correlation (R?) of the arsenic
standard solution at level 0.01-1.00 mg/L by cyclonic spray chamber technique and
Hydride generation technique was 0.9999 and 0.9982 (>0.995). Soya flour which
provided by PT provider with assigned value 0.885 mg/kg used for arsenic testing by
using cyclonic spray chamber technique and hydride generation technique. The results
revealed that %recovery of 2 techniques was within acceptable criteria (AOAC, 80-110
%) at 102.15 and 104.07, respectively. The method validation result from developed
method evaluated the precision of 2 test methods by using F-test showed Fes < Feit
and t-test used for accuracy evaluation represented te < teir. The test method results
had no significantly difference. Laboratory, then, determined arsenic using spiked
sample in chicken feed, duck feed and fish meal by ICP-OES with cyclonic spray
chamber technique. Chicken feed sample spiked with 1, 2 and 5 me/kg represented
that %recovery was 95.20, 100.10 and 104.68, respectively, and %recovery of duck
feed sample spiked with 1, 2 and 5 mg/kg was 104.40, 103.35 and 102.76, respectively.
Spiked sample in fish meal at concentration level 2, 10 and 30 mg/kg showed that
%recovery was 88.89, 96.33 and 99.08, respectively (AOAC, 80-110%) which showing
accuracy of test method. Confirmation of method precision using repeatabily of 3 feed

samples revealed %RSD; < %PRSD..

Keywords : Arsenic, Method validation, Feed, ICP-OES

Feed Quality Control Laboratory Division, Bureau of Quality Control of Livestock Products
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a191y v3ee15twiln (Arsenic; As) LlUusInNtlane (metalloid) dnmaudRiduns
lavg  wavelany ndunusssud wulanildludwindeu lneasnyuians (metallic
arsenic) fanwasiluveandsdivng widulngjdinnuaisnyedsiuiusigdu 4 wWu sonTiau
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Aaedu wagiugiy Wudu aswyinutusiamaidiseninasnyeiiunsd ansnyiisiuiu
1 a 1 a a6 a a ¢ a a ¢
arsuay wazlalasautendtaisnudunid lngarsusznovarsuyduniduazetunid

drulugifunsdvivseldfid lussve Windu warldfisavdladufivey anuduiivues
a N e PN | a £ a a ¢

arsnylusvansny edunidianuduiiviinndtarsuyusansuavarsnuduniduay
anvy sUsuulasEawd (trivalent; As®) fanuilufivannnitansmylusuiuy mungioaud
(pentavalent;As®) (1u13nil, 2559)

a1snyidgsenmeniianainnisivemisiazinilasvyluilouuazazgnay
wWasuluansusenau methyl arsenic compound Afiaadufivtios Ingo1fenszuIunis
biomethylation w&19usan31NI1NENTaa1IzwazUf winnlasuaIsnyUsuIuun

IS 1% | 2/ ) a v ! & 1 1 = .
uiinsanaslusnnigenaaiianuduivlagdngiwadiiugewaadey (Calcium channel)
wazduiunydadlansa (sulthydry; -SH) WWua1suseneu As-S complex vinliwlusau
= ¢ 1 o v | [y [y ¢ @ o v

wistoulmlidvaniwldanunsaviinula niedudureamalugaaidu arsenocester vi1lwun
ATP filuanslindsnuiuiead vieviliwadadnsansussinvouyadasy (reactive oxygen
species) 11 H,0,, ROO", HO', NO vanganstiluanaveaas nsdudaansusenauansny
Juszeznatuulagianizainnisinnuasiniiwadivdedadaiiaduiuaunuiyu
(arsenic keratosis) ¥Nang1aonlaanNusINEUREIULANNTILITEIAGN (acrocyanosis) UL
Amzilemaidundeun q wse 15AWinan (blackfoot disease) Lagonananailuugidsiandsviln
squamous cell carcinoma tagansnulugu As® agvimihidulustumesidnlududuieuled
DNA ligase dnvanenisdounsufiduievesad diuarsnulugy As” imnthnduiuneams
YoIAd It IALasNaNBRLG TuNSY (Wi, 2559; F599504, 2558)
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n1smvsuaamyluemsdniniinisldlaeniluagldinaia Hydride generation

I

arsnynedlusy As® WevinU§Aseniu Sodium borohydride (NaBH,) luan1igiiiiu
nsneeulzasuluaisusznavlalasddeeglusuvesuiaoisluy (AsHs) druaisnyiey
lusu A’ deadsulimilu As® dae K war Ascorbic acid AsuvinU§isendu Sodium

borohydride (AS1ANGIAE@ATANSUINNG, 2558) wazliaeisloll (Arsine; AsHs)
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Fanaila Hydride Generation fin1slvasiaiivianeviin AAld918989n15LATIZRES

wazdumauNTIATEirouiisesen Faiesinissoyn Hydride Generator AuiaTasdainTas
Inductively Coupled Plasma - Optical Emission Spectrometry (ICP-OES) §ﬂﬁdﬁﬂﬁﬁamu
91ANTUNTIBAINNTEAANFUNEA AL iosanudaonsley (Arsine; AsH,) Fadufiv Snau
adensziisuileidngsraneviliidaidonunaunn auinanzwaduinesndiou wazens
FoFanldananglanedsunduiesanduuszneudaidenunsiiuangadulurionissla

(3575504, 2558)
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el uin1snuad nqunsivaeunun e msdnd JlaAnuisiiasiziniuunm
GREAY Tneldia3es ICP-OES fewadia Cyclonic spray chamber Ingldfagamageuniny
¥1u1gy (Proficiency testing, PT) #ims1uA1 Assigned value nnsnageunIUIuI a1 TNY
Wisuwsuduimaila Hydride generation wazinanadaua 2 madaunUssliunanieni
nilidonldineiia Cyclonic spray chamber lun1s Spiked sample msmiummsé’miﬁ
seduauuduige luannismsnadeunuuniug e (Repeatability) wazsinnisuszifiu

ANUMIULAZANULALDISAa U

[

1. Inguszasd

eauIsnaaeuavyluemsdnilaginies ICP-OES mewmaila Cyclonic spray
chamber TaasnLUasannis AOAC 984.27 (2016) i lilaisneaaumunsaunazazlayinnis
naaauAuldlaveisnaaausal

2. YauY

2.1 ﬁﬁ”nﬁumﬂﬂ‘%ﬂuLﬁsm‘i%‘wmaaumiwﬂummié’mﬂmm‘%"m ICP-OES anawmaina
Cyclonic spray chamber Wag Hydride generation

2.2 NpdauAILlY (Accuracy) wazAULiEs (Precision) YaaIsnagauaIsylueImg
dnlneLp3ag ICP-OES Mmewaia Cyclonic spray chamber

3. Uszlemifinndnaslasu

3.1 léﬁ%wmaumﬁmﬁlummsé’mﬁmLﬂ%’laq ICP-OES mauwwnaila Cyclonic spray
chamber aaglgvhnsvageunuldldvediinaaeuseoly

3.2 ieliAnAnuidoiunasonsuluiveaevasmyluomsdn A liinnsiautuan

4. 3antuUNT
4.1 A
4.1.1 fpgnAdaauAuTIUIgY (PT) a3 FAPAS %1l Soya Flour (07322) HiA1
Assigned value iU 0.885 mg/kg
4.1.2 19819050



4.1.3 fhegeemsidn
4.1.4 fegrslarvu
4.2 @15.Adl
4.2.1 n3AASN(HNO;) Anuutuliitdasnin 65%
422 nsalunin 2% (vA) wisulagiiuiivdnlesoudssuta 500 miasly

Volumetric flask 9119 1000 mL watfunsalunsn (@9 4.2.1) Usu1ms 20 mL we iy
wanUsuUsumsmeinvdnlesauauasu 1000 mL waulrgniu

4.2.3 n3alasPansn(HCLO,) AuuTulitaenin 70%
4.2.4 nsalalaseassn(HC) Anutudulidaenin 37%
4.2.5 nsalalaseansn 10% (vA) wseulastiuinvdnteaauussuias 100 mL adlu

Volumetric flask ¥u1m 200 mL wadtiunsalalasmassn (1o 4.2.4) Usu1ns 20 mL wenlan
M waUsuUsunsmeinvdnlesau naulmdniuy

4.2.6 Potassium iodide (KI)

4.2.7 Ascorbic acid (CgHsOp)

4.2.8 a15arany KI/CoHsOs 5% (wAv) Ww3aulaeda KI 10 n¥ wagCsHeOs 10 N
avanedeinwdalenou d1eld Volumetric flask vuna 200 mL USuUSunnsaethvinlooey
il

4.2.9 Sodium borohydride (NaBHj)

4.2.10 Sodium hydroxide (NaOH)

4.2.11 @15a¥a18 Reductant ( NaBH, 0.5% Tu NaOH 0.05%) n3eailnads NaBH,

5 n%u avanedstivdnloseu 100 mL wazNaOH 0.5 n3u azanedsiivinlesau 100 mL
wieneld Volumetric flask auia 1000 mL Usud3annssmeiadalessy naslmdnsu
4.2.12 Yradnlosou mnudunilitesndn 18 MQ/cm
4.3 @138 UINIZUY
4.3.1 Stock arsenic standard solution ANLULTU 1000 mg/L
4.3.2 N131M38Y Intermediate arsenic standard solution A1ULTNTU 10 meg/L
YLUm Stock arsenic standard solution A21ULTNYY 1000 me/L USu1as 1 mL Tdaslu
Volumetric flask 2u1a 100 mL wiusuUsaasmensalunsn 2%
4.3.3 n15m384 Working arsenic standard solution @1%5UN1TNAdBUAEIATA
Cyclonic spray chamber fina1usdudu 0.01, 0.05, 0.10, 0.50, waz 1.00 me/L YSuu3unas
Fensalussnaududu 29 sl
4.3.3.1 Working arsenic standard solution A LN TY 1.00 mg/L LnTay
1neUiUn Intermediate arsenic standard solution utu 10 me/L Usums 5000 L Taaslu
Volumetric flask 110 50 mL La3UsuUsuInsaensalun3nAudy 2%
4.3.3.2 Working arsenic standard solution A28t ULTU 0.50 me/L taTYY
1neUiUs Intermediate arsenic standard solution T4 10 me/L Usu1as 2500 pL ldaslu

Volumetric flask 4119 50 mL kaUSUUSUINTAIENTALURTNANULTNTY 2%



4.3.3.3 Working arsenic standard solution 218U TU 0.10 me/L A3y y
1ngUiUn Intermediate arsenic standard solution L1 10 mg/L Usu1ms 500 pL Taaslu
Volumetric flask 9119 50 mL udUsuUsunsemensalunsnauduty 2%

4.3.3.4 Working arsenic standard solution A28 UUTU 0.05 me/L taSYu
1agUiUn Intermediate arsenic standard solution LWu9uW 10 me/L Usu1ms 250 pL laaslu
Volumetric flask 9110 50 mL udUsuUsunsmensalunsnAuduty 2%

4.3.3.5 Working arsenic standard solution @21t INUU 0.01 mg/L tA38
1naUtUn Intermediate arsenic standard solution 1N 10 me/L U5u105 50 pL ldaslu
Volumetric flask 91190 50 mL udUsuUsunsemensalunsnaudutu 2%

4.3.4 n15m38U Working arsenic standard solution @1%15UN1TMAdBUAEATA
Hydride generation AiAULULUU 0.01, 0.05, 0.10, 0.50, ey 1.00 me/L Al
4.3.4.1 Working arsenic standard solution A ULINTY 1.00 me/L LAy y

1aeTUiUa Intermediate arsenic standard solution YU 10 mg/L Usunas 5000 pL laaslu
Volumetric flask vu1m 50 mL @unsalalasaaosn 6 mL W@ 5% KI/CeHsOg 2 mL 1281
wazdanels 45 undl udUSuUsInasEethudnlesou naslidniy

4.3.4.2 Working arsenic standard solution A28 UUTU 0.50 me/L LSy y
1neUiUs Intermediate arsenic standard solution W44 10 mg/L Usu1as 2500 pL ldaslu
Volumetric flask Y119 50 mL wiunsalalasnassn 6 mL waLiy 5% KI/CgHgOg 2 mL buen
wazdanels 45 undl udUSuUsInasethudnlesou nasldny

4.3.4.3 Working arsenic standard solution A28 ULTY 0.10 me/L RSy Y
IngUiUn Intermediate arsenic standard solution Lu9W 10 mg/L Usums 500 pL laaslu
Volumetric flask vu1a 50 mL @unsalalasnaosn 6 mL WAL 5% KI/CeHgOg 2 mL 1281
wazdndls 45 undl udUSuUsInasEethudnlesou naslidniy

4.3.4.4 Working arsenic standard solution A1 INYYW 0.05 me/L AT
Inetiun Intermediate arsenic standard solution ALY 10 me/L Usums 250 L Taas
Tu Volumetric flask vu1m 50 mL t@unsalalasanassn 6 mL wWa3LAN 5% KI/CeHgOg 2 mL
weuaraanaly 45 wit udSuUSIRsteuinlesay waulHdty

4.3.4.5 Working arsenic standard solution A1 UNTY 0.01 mg/L LAy y
TneUiUn Intermediate arsenic standard solution AULUNTY 10 mg/L USums 50 pL Tdas
Tu Volumetric flask vu1a 50 mL 1@unsalalasaassn 6 mL WAILFAL 5% KI/CeHgOs 2 mL
weuardiall 45 Wit uduUsinnsievialesay waulHdt

4.4 gunsal
4.4.1 Lﬂ%ﬁmiwﬁuﬁﬁm (Inductively Coupled Plasma — Optical Emission
Spectrometer; ICP-OES) ?jﬁa Thermo Scientific i;u iCAP7400
4.4.2 7n Hydride generator



4.4.3 p3oetaliih dildazBen 0.0001 ¢
4.4.4 wiulvinuseu (Hot plate)
4.4.5 Erlenmeyer flask ¥u1® 50 mL
4.4.6 Volumetric flask class A 9119 50,100 way 1000 mL
4.4.7 Volumetric pipette class A 9u1m 1 mL
4.4.8 Micropipette 9ua 100, 1000 wag 5000 L
4.4.9 NSTANYNTBUUDS 5
4.5 35013
4.5.1 3%wmaaua’mmﬂumm§é’mimLﬂ’%laa ICP-OES senaila Cyclonic spray chamber
4.5.1.1 Hageene 1-2 ¢ ldaslu Erlenmeyer flask vu1a 50 mL
4.5.1.2 \@unTalunsnitndy Usuins 10 mL wazidunsailosaansnidudu
Usuns 4 mL
4.5.1.3 ilugesvuuauliainuseuauiinniuvniuaraisazangsegisla
Naislmiu
4.5.1.4 eeld Volumetric flask vu1n 50 mL USuUsunnsaetivdnloseu
NEU LU LAINTBINIUNTEATUNTDIUDS 5
4.5.1.5 Conditions ¥a4,A384 ICP-OES Tildmaaauwain Cyclonic spray chamber

Measure Mode Axial
Exposure Time (s) UV 45/VIS 5
RF Power (W) UV 1150/VIS 1150
Nebulizer Gas Flow (L/min) UV 0.55/VIS 0.55
Auxiliary Gas Flow ((L/min) 0.50
Coolant gas flow (L/min) 12
Pump speed (rpm) 50
Flush Pump Speed (rpm) 50
Uptake Time (s) 60
Rinse (s) 30
Replicate 3

4.5.1.6 miaawﬁﬂ%uﬂmaﬂﬁwyiuaﬂiazawsé’wm%q ICP-OES fimnugnipau
189.042 UM
452 3naasvarsnylue1n1sdnilaginies ICP-OES druimaila Hydride
generation
4.5.2.1 Fas0e19 1-2 ¢ Tdaslu Erlenmeyer flask 2u1m 50 mL
4.5.2.2 \WNnTAluASAUNTY USHIas 10 mL wagidunsalasaaosnidudu
Usums 4 mL



4.5.2.3 dlugesuunauliainuseuauiinaiuvnilazaisaraigingisla
Naislhiu

4.5.2.4 ghald Volumetric flask 2u1m 50 mL U3uUsunmsmetivinlose
NEU LU LAINTBINIUNTEATUNTOIUDS 5

4.5.2.5 Yinansazanaiing1s 20 mL ldaslurasndiognsuuin 50 mL

4.5.2.6 unsalslasaasin 6 mL udaAn 5% KI/CeHsOs 2 ML 1wenuazis
AdlS a5 i

4.5.2.7 YsuUsinasietvdalooou navlidniy

4.5.2.8 Conditions ¥a4,A384 ICP-OES 7ildnaau?s Hydride generation

Measure Mode Axial
Exposure Time (s) UV 30/VIS 5
RF Power (W) UV 1200/VIS 1200
Nebulizer Gas Flow (L/min) UV 0.40/VIS 0.40
Auxiliary Gas Flow ((L/min) 0.50
Coolant gas flow (L/min) 12
Pump speed (rpm) 50
Flush Pump Speed (rpm) 50
Uptake Time (s) 60
Rinse (s) 30
Replicate 3

4.5.2.9 a5r9mUiua1syluaisazaiefieiniesiCP-OES fifinssefuyn
Hydride generator tnensaainfianueniady 189.042 wiluwns
4.6 miv"muﬁ%wmaaumw@ummsé’mﬂmLﬂ'%"aa ICP-OES samaila Cyclonic spray
chamber Wsuiisuiumaila Hydride generation
4.6.1 mamaaumﬁﬁmmmL%@J%’uﬁiﬁﬂﬁWmmg’mtﬂmé’umq (Linearity ranges)
4.6.1.1 1N15TARNTALA8UINTZIUATNY (Working arsenic standard
solution) Asdudy 0.01,0.05, 0.10, 0.50 WAz 1.00 me/L fisvduaududuas 3 91 lng
wAdA Cyclonic spray chamber kaginaila Hydride generation
4.6.1.2 @3N INUINTFIUTENINANUTLTUY DI TALAYUINTFIUATL S
avsrduduauduuasfienuldimada Cyclonic spray chamber wazinafia Hydride
generation
4.6.2 n1sVAdeuUR19819 PT ¥ila Soya Flour Ianep3es ICP-OES ¢aewaiia
Cyclonic spray chamber fuwmatia Hydride generation



4.6.2.1 Haeene 1-2 ¢ ldaslu Erlenmeyer flask vu1a 50 mL

4.6.2.2 \@unsatunsniludu USunms 10 mL wazidunsalasnaasnliudy
Usuns 4 mL

4.6.2.3 ihlUgasuuunuliniudauauinaiurikazasazangsieg1dla 119
Adlndy

4.6.2.4 geild Volumetric flask 2u1n 50 mlL Y3uUSunseetrudnlossy
Nl LA AULAINTRIHIUASEAYNTBUUBS 5

4.6.2.5 thansazaeiils (194.6.2.6) ulsldnasanagay 2 wasn nasad 1
ﬁ’liﬂmaﬁﬁmw}ﬂ%mmaﬁﬁ@m8Lﬂ%’aﬂ ICP-OES finetnaiia Cyclonic spray chamber
drunasad 2 Twnarsazarsdiegns 20 mL ldasluraensiogisuuin 50 mL Wiunse
TolnsAan3n 6 mL wafs 5% KI/CeHsOs 2 mL weuazaniald 45 uiit udusuUsunsee
i adnlovou avlidiu ldasiniamusinaasuylagaiemaiia Hydride generation

4.6.3 Spiked sample lughegns emsinwavemsdafiseduanududu 1, 2 uax

5 mo/ke wazUantuiiseduaududu 2, 10 way 30 mg/ke

4.6.3.1 Hasegne 1-2 ¢ ldadlu Erlenmeyer flask vu1a 50 mL

4.6.3.2 \AU@15 Intermediate arsenic standard solution A3 14U 4 U U
10 mg/L Tuomnslikaremnsida U3uams 100, 200 wag 500 pL waglantuiisefuainy
s 200, 1000 War3000 ul Avwduduay 10 97

4.6.3.3 @UNTALUASANTY USUIAS 10 mL waziiuiUasaansnidudy
Usuns 4 mL

4.6.3.4 1hlUgasuuunulininusouauinaiurninazasazangsiagiald 119
Al

4.6.3.5 aneld Volumetric flask 9119 50 mL YSuU3unsaretnvialesau
N I N ULAINTBHIUNTEA1YNTBIUBS 5

1.6.3.6 Yansazareiiegdllnnataniviunaasuylagiaies ICP-OES
srhewmeila Cyclonic spray chamber fiAnueIAdy 189.042 wiluing

5. HAN1INAADY
5.1 ﬂ?i‘ﬁwuﬁ%‘m@ﬁ@Uﬁ?iMHIU@’]M’]iﬁG]’SI@E’JLﬂ%@ﬂICP—OES fauwaila Cyclonic
spray chamber U3guiiguiumaila Hydride generation
5.1.1 NANSNAABY Linearity mamaasawmmgmmwﬁwﬁummL%’usﬁ’u
0.01, 0.05, 0.10, 0.50 waz 1.00 mg/L Insp3ad ICP-OES @auwmaila Cyclonic spray
chamber taginaila Hydride generation wu31 Relative of determination(R?) wifiu 0.9999
(il 1) uag 0.9982 (i 2) G‘z’;qagﬂumm%msaau%’uﬁ”’mamﬂﬁﬂﬁa >0.995
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HANT1INAEDY Linearity VBIEITASAYUINIZIUAT1TUY
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R¥=0.9999

300
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100
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91309 ICP-OFS

paewatia Cyclonic spray chamber

%

5000

NANINAAUY Linearity Ya4d15asangunslansuy
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4000

R2=0.9982
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£ 2500
§ 2000

2
£ 1500
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500

0.00

0.20 0.40 0.60 0.80 1.00

concentation (mg/L)

1.20

1n8LAS09 ICP-OES

AmAlla Hydride generation

5.1.2 HaNISNAEOURAI8819 PT wiln Soya Flour 3A1 Assigned value winiu 0.885

me/kg laiin15n5197nd1T8a18MA19819lA8LATEY ICP-OES ArewmAila Cyclonic spray

chamber AumAlla Hydride generation
‘s' ! o I a ay v a
1NH1T19N 1 W‘U'J'WNaVI@ﬁEJ‘Uﬁ’]iMEGYJEJ‘EﬂQ PT 25U Soya Flour Vllﬂﬁ]’mLVlﬂ‘Uﬂ

Cyclonic spray chamber waginaila Hydride generation dA1 %Recovery Wiy 102.15 wag
104.07 Faagluinausiniseensu (AOAC, 80-110%)

r-:ll a a aa o | a
INFRITNN 2 Naﬂ']ﬁLUifJ'ULV]EJUGUEJ\‘]'Jﬁ‘Vlma@ani‘WﬁéIu@n@ﬂqﬁ PT U Soya

Flour laenUSeutiisu 2 35 Aswmatia Cyclonic spray chamber fulnatia Hydride generation
wazUseiumnuedneltaia F-test WU Foy WOENIN Foir WEAIINNATANITIASIZING 2

WhidauuangsegsidodiAgyneada

31NM15199 3 wansiIeuiguveisuaasvansuyludiegie PT ¥lia Soya

Flour laenUSeutiisu 2 35 Aswmatia Cyclonic spray chamber futnatia Hydride generation

warUseliumukiulagld@dd t-test WU te UBENIN tor LANIINANRALVDINANISNAFDU
4 2 35 ldfianuuanansegsdtudAeyniseia

M37 1 wanawanaaauansiyluiieg1a PT ¥l Soya Flour (10 47) mewaila

Cyclonic spray chamber AU wAtiA Hydride generation kagyiA % recovery



Cyclonic spray chamber Hydride generation

X (me/kg) 0.904 0.921
SD (mg/kg) 0.0614 0.0679
% Recovery 102.15 104.07

M13797 2 Han1sUsEIEluAIUWES (Precision) 31nnN1snaaauansvylusege PT viin
Soya Flour (10 91) lawiUSeutiisu 2 35 Aewmaila Cyclonic spray chamber AU wAtiaA
Hydride generation

Hydride generation Cyclonic spray chamber
Mean 0.921 0.904
Variance 0.00461 0.00377
Observations 10 10
df 9 9
Feal 1.22
P(F<=f) one-tail 0.3852
Fcit (one-tail) 3.18

Fuit bAA1NAIIS F-test i p=0.05 wag df; = 9 df, =9

M15°9% 3 HansUsEEUAIULIY (Accuracy) NMInaaeUasYlusiiagns
PT wiin Soya Flour (10 41) lnawUSeutisu 2 15 Aewnalla Cyclonic spray chamber A
wAllA Hydride generation

Hydride generation Cyclonic spray chamber
Mean 0.921 0.904
Variance 0.00461 0.00377
Observations 10 10
Pooled Variance 0.0042
Hypothesized Mean Difference 0
df 18
Teal 0.57

P(T<=t) one-tail 0.2867



teit (one-tail) 1.73
P(T<=t) two-tail 0.5735
teit (two-tail) 2.10

tore WIANNANSS ttest 7 p=0.05 uae df = ni+n,-2 = 18

5.1.3 wan1smageu Spiked sample Tufeg1s ewnsinuazenslafiszauainu
WU 1, 2 wag 5 me/kg hazUanUunseAunuuty 2, 10, wag 30 me/kg

99915797 4 Han1sNAEeU Spiked sample Faog1samsiafissiuaududu 1,2
waz 5 mg/kg WU A1 %Recovery AU 95.15, 100.09 wag 104.67 %qagﬂumm%ﬂﬁ
gausu (AOAC, 80-110%) LLazﬂmmiwmaaULmumu%ﬂﬁ (Repeatability) WU %RSDr U84
HavAAaUTiaEnd1 %PRSDr wandiINkavadeuiinuiies

9915797 5 nan1sMAdeU Spiked sample Fregrsemnsilafiseiuannududy 1,2
Wag 5 mg/kg WuIN AA1 %Recovery WAL 104.39, 103.34 uag102.77 s?fﬁagjiumzu%mi
gausu (AOAC, 80-110%) LAZaINNISNARBULUUNIUG |8 (Repeatability) Wu31 %RSDr ¥84
navnaeUTiosni1 %PRSDr kAR NANAaUSiAI LTS

919157497 6 HaN1IMAEEU Spiked sample FavgraauisziuAITY 2,10
uag 30 mg/kg WU HAT %Recovery WU 88.89, 96.33 Way 99.08 %qagiummsﬁmiaaﬁu
(AOAC, 80-110%) LAZIINNITNAADULUUNIUD A LE (Repeatability) WUA1%RSDr U84
NaVABUTENI1 %PRSDr kARt NANAeUTiAMLTiEs

a . ) ' oA Y] Yy v
13199 4 Han13nAaey Spiked sample ansuyludiegrao misia AgauaLdudy
1,2 uag 5 me/kg lnenageu 10 91

ansyyluewnsin
1 meg/ke 2 me/kg 5 me/ke
Conc. %Recovery Conc. %Recovery Conc. %Recovery
mean 0.952 95.20 2.002 100.10 5.234 104.68
SD 0.0408 0.0933 0.0939
%RSD 4.28 4.66 1.79
%PRSDr 10.56 9.51 8.29

'
= % ¥
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M13797 5 Nan15NAgeU Spiked sample ansuyludiegisemnsile NseAuALTNTY
1,2 uag 5 me/kg lnenagau 10 91

ansyluemsiln
1 meg/kg 2 me/kg 5 me/kg
Rep. Conc. %Recovery Conc. %Recovery Conc. %Recovery
mean 1.044 104.40 2.067 103.35 5.138 102.76

SD 0.0311 0.0540 0.1982



%RSD 2.98 261 3.86
9%PRSDr 10.56 9.51 8.29

M1397 6 Han1INAaau Spiked sample a1suuluitegisuaidu NseduaUTuTY
2,10 uaz 30 me/kg laenageu 10 @1

arsvyluvau
2 mg/kg 10 mg/kg 30 mg/kg
Conc. %Recovery Conc. %Recovery Conc. %Recovery
mean 1.778 88.89 9.633 96.33 29.725 99.08
SD 0.0822 0.3562 0.6725
%RSD 4.62 3.70 2.26
%PRSDr 9.51 7.47 6.33

6. @3UNANIINAADY

nMsWaLIsnaaouarsvyluemisdnilasiades ICP-OES Mewmaila Cyclonic
spray chamber ladaulasa1n3Tu1nsgiu AOAC Official Method 984.27 (2016)
Tngldeegrmaaouniugiuney (PT) viln Soya flour umedimaasunazlaviinisnsiain
miazmaéfﬁaﬂwLﬁamﬂﬁmmmsw‘lﬂmﬂ%"aﬂ ICP-OES sewmaila Cyclonic spray chamber
WiguiiguiunanaaeuyUsuiuansuynlgwmaila Hydride generation WuiWan1snAaey
Linearity ¥89a15azansuInsgIuasnyiissfuamdudu 0.01, 0.05, 0.10, 050 uag 1.00
me/L 1m e A3 99 ICP-OES #aeimAadia Cyclonic spray chamber haginaia Hydride
generation A1 Relative of determination(R?) tvi1AU 0.9999 waz 0.9982 s?iaagﬂummsﬁmi
veusuradeanaila (0.995) wazNan1InadeuaIsvyluflega PT ¥ila Soya Flour fifien
Assigned value Wi1fu 0.885 me/ke Tnaiinisnsiainaisazatesiagslneiades ICP-OES
Aaemnatla Cyclonic spray chamber Auwaila Hydride generation A1 %Recovery AU
102.15 way 104.07 e?fﬂasﬂummsﬁmiaam%’u (AOAC, 80-110%) uagniinisnadauia 2 wada
Wwamaauﬁﬁmmgﬂé’aq wazslatnannaeuvenis 2 walauUisudisuuasUssidiuany
Fealaeldain F-test WU Fo 108077 Fuy haasinnaianisiasiesing 2 35lddaq1y
upNFeEgNITeEAYNINEDR Waznan1sUsEliuANuLlY (Accuracy) Tneldatia t-test wuan
tea UOBNI to LAAIINANRAIYBINANISTAZBUNT 2 ATl luflanuusnsnsegiidedAgy
yeadin Mniuiesu fiRmslddonlitinaaeumuinammylaeiados ICP-OES femaiin
Cyclonic spray chamber ¥11n13na&ay Spiked sample a1suyludiegisermsiiuagemis
Jafiszaumududu 1, 2 WAz 5 me/kg WU WANIINAADY Spiked sample mimﬂu
FregeemnshnfiseRuaududy 1,2 uas 5 me/ke A1 %Recovery Wirffu 95.20, 100.10
WAz 104.68 Nan1sNAdoU Spiked sample mimﬂuéhaEJ'NmmiL%ﬁizﬁUmmvﬁm%’u 1,2
way 5 mg/kg WUI1 AT %Recovery WINAU 104.40, 103.35 way 102.76 WarNan1sNAaU
Spiked sample aflﬁwuﬂuﬁaaéwqﬂawﬂuﬁszﬁummL%’m%u 2,10, uag 30 mg/kg UAN
%Recovery L1111V 88.89, 96.33 wag 99.08 Fenanadouvetomsdniig 3 sdnidn
%Recovery agluinaeiniseeusyu (AOAC, 80-110%) WARIIWANAABULAIULIY WAZIINNT
nagaULUUNILTIlY (Repeatability) vasemsdniona 3 wila wui1 %RSDr vesHanadouiia
Tfounin %PRSDr wandIWanadeuiaLies



7. UoLEUBMUL

8. AinAnITUUIZNA

HasArINaiFesnsia Bvaaevasuyluimsdnifieinies ICP-OES dléunis
atuayulagdinasiraeuaunndualadnd vevouAn WIEITIvE 1T18MUR §81uIens
drlinaseaeuamnmaumUadnd wgving A3eou GlsngyiunsadeuqanIndu
Undnd Angauldiuuzii uazdmihfinaaeunued ngunsIvaounaAInemIdninvae
Fifunuaunsinunassidnga
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