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#osUfiRnsdrinideuagiauinisnuesiuni 2 ldinisnssseumiuldlivesis
'3Lmﬂzﬁwgammﬁgwm1uﬂaLﬂﬁ HuATiesgiiidautaswnainisnisues AOAC (2005) Ing
inns@neinudnuaz 6 Jade loun range (@asld91u), linearity (A1utduidunss), accuracy
(AINWAIY), precision WAy intermediate precision (ﬂmm‘ﬁ'm), limit of detection (LOD), wa¥
limit of quantitation (LOQ), ¥MN153LAS1%9% CRM/SRM Lazn153tAs1g3% CRM/SRM S1uAuansen
B ieUseidiu matrix effect NaINN1SVARDU range agﬂuﬁdaqulwﬁuﬁu 0.5-9 meg/kg Uay
linearity 1 @1 r WU 1 Seiuinaeiniseendu Ao r> 0.995 A1 LOD wag LOQ w1fu 0.30
way 0.45 me/ke augddu Tunisnaaeulagld CRM/SRM #i 3 sefupudiudu ¥iuasiaaeu
accuracy wag precision LA %recovery fiszauamdudus (1%), naia (19.34%) IGERN

(52.17%) W1 U 100, 101 way 100 % aruardu Julumiuinusiniseeusufinivun



Apdbrecovery 95-105 % Aimnunduduszdudiuay 98-102 % fnmidudussiunarauazgs Tu
AIUBIN1TNTIVEDU precision AR HORRAT fszdunudutusi (1%), nan (19.34%) was
49 (52.17%) 1Ay 1.14, 0.64 wag 1.10 % AINE1AU Wag intermediate precision LA i1
HORRAT fiszsiumnandaidus (19), nana (19.34%) wagga (52.17%) Winiu 150, 0.64 uag 1.04
% MU B9 A1 HORRAT 7ildannismadeu precision Waaesane dwnasinseeysuie i
A1 Horwitz’s ratio< 2 Tun15maaey CRM/SRM aufuansiaiiiu iileuseifiuna matrix effect
lem59980U accuracy way precision LiA1 %recovery fiszfumIdudusi (1%), nans
(19.34%) waggs (52.17%) Wiy 101, 100 uag 100 % AIUAIAY Wulumunaeiniseeusu Tu
#IUVDIN1INTIVABU precision AR HORRAT fiszuntutusi (1), nas (19.34%) IGEGR
(52.17%) Winiu 1.13, 0.55 waz 0.33 % auainu kazludiuves intermediate precision lam1
HORRAT fisgfuaatududi (19%), nans (19.34%) WAz (52.17%) Wiy 0.36, 0.37 wag 0.40
% mNdIRU FehunarinseensuuiEuInNansnTasumiltlsvesitiinnevideya
fomauandlifiuinislesgilinnugniowasusiug fanuindete Wuluasnasguaina
wazanansoldiduiziinmeiveamaranueluileind vesiesfjuinisinssidadanisudn
dinITenariauinisnunsaei 2 wasldduisinseilunisvevetsveutionissuses

Vel uAnsle

Office of Agricultural Research and Development Region 2 Laboratory studied
method validation on total phosphate in chemical fertilizer that makes used of a
modified AOAC (2005). This experiment studied on 6 characteristics such as range,
linearity, accuracy, precision and intermediate precision, limit of detection (LOD) and limit
of quantitation (LOQ). The CRM/SRM and CRM/SRM + filler were analyzed for matrix
effect study. The results showed that range concentration covered from 0.5-9 me.kg,
linearity study, r = 1 that did agree with the set criteria (r > 0.995). LOD and LOQ were
0.30 and 0.45 mg/kg respectively. The CRM/SRM was performed by 3 concentrations.
Inaccuracy study, %recovery at low concentration (1%), middle concentration (19.34%)
and high concentration (52.17%) were 100, 101 and 100% respectively. that did agree
with the set criteria (95-105% at low concentration and 98-102% at middle and high
concentration). Precision study, HORRAT at low concentration (1%), middle concentration
(19.34%) and high concentration (52.17%) were 1.14, 0.64 and 1.10% respectively and

intermediate precision study, HORRAT were 1.50, 0.64 and 1.04% at low concentration



(1%), middle concentration (19.34%) and high concentration (52.17%) respectively.
Conclusion, all HORRAT did agree with the set criteria (Horwiz’s ratio < 2). The results
CRM/SRM + filler for matrix effect study; accuracy study, % recovery at low concentration
(1%), middle concentration (19.34%) and high concentration (52.17%) were 101, 100, and
100% respectively that did agree with the set criteria. Precision study at low
concentration (1%), middle concentration (19.34%) and high concentration (52.17%) were
1.13, 0.55 and 0.33% respectively.Moreover, intermediate precision study, HORRAT at low
concentration (1%), middle concentration (19.34%) and high concentration (52.17%)were
0.36, 0.37 and 0.40% respectively. The investigations revealed that all HORRAT did agree
with the set criteria. Beside that laboratory obtained experiments data to guideline for
uncertainty of total phosphate in chemical fertilizer analysis because of uncertainty value
is necessary in test report for illegal fertilizer consideration. Conclusion, the results
indicate that method is accurately, believable and universal standard. Office of
Agricultural Research and Development Region 2 Laboratory apply this method to use for
standard method that analyzed total phosphate in fertilizer. Furthermore,this method will

be expanding scope for laboratory ISO/IEC 17025 accreditation.
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n3r9aeunIldlivedds (Method Validation) #3emiuasuds (Verified of Method) titelsiua
mMamsalineiiuiisensuuasiinnugndesindotiold

n3nsraaouaultlivesid (Method Validation) lunszurunisAnuniledudu
AMANYUTYBIITIATIEN (Method Performance Characteristics) ALiiun1suseiiunig5ad
wazimanzauauinguirasinslden audnvazenizmdid 1Hun anusinigaieas
(Specification/Selectivity) A273L3U (Accuracy) ALTIBe (Precision) Aidy nio¥9u8In153n
(Working range) A13Lluidunsa(Linearity) In911nve93sinsziludinunintazidaiuiu

(Limit of detection tag Limit of quantitation) La¥AINAINUVDIID (Ruggedness/Robustness)

AN liuuueuveInIsin(Measurement Uncertainty) N13sAnwinmuanwazmaiienal
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U UADINIVINUA mmuaqﬂmﬁamimeammqﬂizmmamﬂﬂﬂmu (w3330, 2549)
wANNUNITIIBNURANITVIAGRUNNABY UnTelie Aossvydrnuliuiusy wszaA1Auld
wiwenUsvanfsnantinisaeundulivamanITiATIe LY AatuNIAaeuItiATIeidewes
= a o - a ad a N ¢ a
fimsussidiuaanuliuiveuieldlunsinnsanauwiizaivedds Rnngn Wusuuy wavans

WuN wsiusInng, 2557)

YUNDUBALITNITALIUIY

1. 1A3843la JEAgUNIAlA15IAL LAZEITNINTFIU

1.1 wnesile
111 iSesdsliiimedonruazBen 4 dumisve Sartorious fu ED224S
112 wissaUalnslilafmed (UV-Vis Spectrophotometer) §%o Perkin Elmer
':;:u Lamda 35
7oy (Hot air oven)
1.1.4  gaaatu (Hood)
ﬁ@ﬂﬂjﬂu%u (Dessicator)
1.1.6  Hot Plate
1.1.7  Autopipette wumm 10 ml
1.2 Jangunsal
1.2.1  Beaker,Cylinder, Erlenmeyer flask, Volumetric flask, Volumetric pipette,
Tip @1m15U Autopipete, N3¢A1¥NT89 Whatman No.1, nszvendatindu,

N3eAIEs, NTIUNTBWAT, WM, Toudnaisuazgnens



1.3 @19.Ail
1.3.1  Ammonium molybdate [(NH4)sM070,4.4H,0], AR grade
1.3.2  Ammonium metavanadate(NH,VOs) ,AR grade
1.3.3  Nitric acid 69 - 70 % (HNO3), AR grade
1.3.4  Perchloric acid 69-70% (HClO,), AR grade
135 ihndu
1.4 @151195§1u
1.4.1 Potassium dihydrogen phosphate (KH,PO,), 99.8 % AR grade
1.5 Jane19845U58/ 7809 19891M 53U
1.5.1 Potassium dihydrogen phosphate, SRI\/\®—ZOOb(Phosphorus = 22.769 %=+
0.010 %, Potassium = 28.735 %=+ 0.018 %)
1.5.2  Superphosphate CR!\/\—BCR®—O33( P,Os = 193.4 g/kg £ 1.2 g/kg)
1.6 fagedeindl
1.6.1 ﬂ&lLﬂﬁﬁlﬂJﬁWaaLWm (sample blank) gns 0-0-15

16.2 pwniliddmoamiadion (matrix) gns 0.35-0.03-0

2. 35015

2.1 JUABUNISIATIEN

aada A aa 6 +

c?fmLLUaammmLﬂiwﬁWamWG]ﬁgwmiu@jmm Answideinil ¥99A0AC
(2012)uaznIIvINSiNEAT(ngaITewnynsiall, 2551)
2.1.1996he8toinillu erlenmeyer flask w11 250 Hadans Turae 0.3xx
- 0.5%xx N3Y
2.1.20uA5ANENHNO; : HClO4(8m51d7u 1:1) 97U3u 20 fiadansantihly
dosun hot plate figumaiilaiiu 220 °C dosauiiafuruazasazaeidnvazdla 1nan
Useanad 30-00 Wil Mntusnasuassieislilu hood figumafives aunszviadu
2.1.3 theansazanediognuazdmznaudetindu adlu volumetric flask
gu7n 250 faddnsantuusuusinnssetindy werldidniu nsdfiansazarsquliinlunses
HIUNTEAYNTBUUDT 1
2.1.4 geEnsazangfieg1an %onséﬁ’q{‘i’
- §1081971 %P,0.<10% : gaansazalediogis 5 daaansldly
volumetric flask yu1m 100 fadans
- fregefiil %P,011-23% ANANTAzaNYI0g19 2 Taddnsldluy

volumetric flask U9 100 Laaans



10819918 %P,05>24% - And1SaTaIeRI1081e 2 Haddnsldly

volumetric flask ¥u1m 250 Hadans

2150170 910 48 2.1.4 4finiinen molybdovanadate reagent itevinly
And Tnewinludnsndiu 10% 989 volumetric flasku¥ugeinau wenlddhfunasials 30
U

2.1.6 dAwduasazansunsgrunleanssailivia calibration curve (working
standard solution) 1 7 s¥sfumnandudu Tauten molybdovanadate reagent \fieviliiAn
3 Tnodnludnsndiu 10% 989 volumetric flask Y3usetindu wenlidhfunazials 30 wnd
Tnglinguieniu @a1sazatefingns

2.1.7d"a71982a19529819 (T8 2.1.5) wag working standard solution(?®
2.1.6) T¥annuduvesddienias spectrophotometer finnueiady 420 wiluins dufined
absorbance (A)

2.1.8MANANUINTUIBIEITALANUF8819laslUS B UTIBUNANIS ALV
ansarareietafunTNTinansnuduTussEnieududureeane SaLazA1 absorbance
(A)u83 working standard solution (calibration curve)

gnsAuI

2.2914 X ppm P X dilution factor x 100
wt of sample(g) x 10°

%P205 =

first volume x final volume

dilution factor =
take volume

2.29UROUNSLAILUEITATANE

2.2.1 NM3M384815 molybdovanadate reagent

2.2.1.193 ammonium molybdate $112140 nduldly beaker wuA
500 fadamsinindeu (hndy) Usuinm 400 fadans eulvidniu 3l

22.1.2 %;q ammonium metavanadate Usuna 2 n5u ldlu beaker wun
1000 faddnsifuindeu (ndy) Usinar 300 fadans HalAldidy anthudnes-70% HCLO,
USanau 450 Hadans aulsidndy Al

2213 A08 9 SUNAUAITALA1E ammonium molybdate a4lu
@15a¥a18 ammonium metavanadate U volumetric flask vu1®m 2000 Taddns Usu

USumsmennndu agldansazanedwiaeswesu werlmintu wazareduliluriawigen



2.2.2 N3H3UUATALAUUINTFIU

9 KH,PO, Gﬁﬂeimmiauﬁqzwgﬁ 105 °C w1y 2 Falues iy 1.0984
n$uldlu volumetric flask wunn 250 fadansazateuasUsuUsinnsieiindudlidntuay
laarududuansazalsuinsgiunaanasa 1,000 opmaniuldvolumetric pipette a0
a1savatuuInsgIuLl 108aadns Talu volumetric flask vuin 100 fadans MntuUFUYIINeS
éh813'1ﬂé"uLmsiﬂﬁL%”]ﬁ’uﬁ]zléfmmLﬁu%’umiazmammgmﬂaaﬂa%’a 100 ppm Bl dunany
Wutdudsduildduaniienisuasazarsuinsgrunoanesadimiusi calibration curve 7

SEAUANUTLTY 1, 2, 3, 4, 5, 6 wag 7 ppm taeld volumetric pipette AAANSAZANENINTZILIN

1,2,3,4,5,6 oy 7 Naaans lahu volumetric flask vune 100 Nadans

3. N15A529dauAU LT lAva9ls

weslfuinisnsvaeunnuldlivedisimsgineamavisnunlulewni avua 7

Aasanwaz lawn ¥9n15l8eu (working range) Faaaududunss (linearity range) A3

(accuracy) AIXLAIBY (precision) ANAININTUANEAVEIATTIURBE AN TaRTIanUls (limit

'
v o

of detection : LOD) uagA1muiutuianvesaslufiegrsiamisansrmmuiunalslaed
mmLLajuLLazmmLﬁmagiummsﬁﬁaam%’ﬂﬁ (limit of quantitation : LOQ)lnenaasuluiie
A10819 2 vy A Aaod19deiAdl 7y Certified Reference Materialn3e Standard
Reference Material (CRM/SRM) LLaﬂuﬂEJLﬂﬁﬁLammiﬁaLﬁm (filler)
3.1n1197159989U range Wag linearity
3.1.1range
Snatsuinsguneaaasludiediedeindldfawoains
ans 0-0-15 (fortified sample blank) AsaUARUYIIAIUTUTUNTETY range YBINITNAABUT
aududu teun 0.5, 1,2, 3, 5, 7 way 9 ppmingsiiaududuass 1910y plot eraph
FPWINAMUVNTUYDY fortified sample blank (Wnu x) AUAT absorbance (LAY y) LazHia1TaN
anududunsslaensdunamamduyssansanduiuse) Tneen r>0.995
3.1.2 linearity
Snarsuinsgiuneaaasludiedradeniiildddweans
43 0-0-15 (fortified sample blank) ATeUAGUYIAIMTNTUAETY range VBINTNAADU(0.5-9
opm) Aududu A 1, 2, 3, 4, 5, 6uay 7 ppm lneviiAnududuaz 10 $1a1ndu plot
graph 5$%319AUINTUVDY fortified sample blank (U x) AUAT absorbance (WU y) e
fosananududunsiaensimuasnaduussansanduius) Taee r>0.995

3.2n15%11A1 limit of detection (LOD) wag limit of quantitation (LOQ)



3.2.1 inmsvaaeuiegnadeilifiameaima gns 0-0-15 mnudutuas 10
%1 unztufinnanismaaeu

3.2.2 mendudoauuanasg (SD) vesanadidiudieunls

3.2.3 AUIRd A1 LOD = 2 to 3 SD wazyin1studu LOD

3.2.4A7U3A1 LOQ = 10 to 20 SD wazyin1sdudu LOQ lngn1snaasu
accuracy Wag precision

3.3 N13AFEDU accuracy
¥1N150 52988 accuracy Tuleiadl 715 matrix 2 wuu léuA CRM/SRM

uaz CRM/SRM + {Jeiadififidmoamniioslnefdunaudal

3.3.1nAd8U reagent blank, sample blank wae fortified sample blank i

'
[y o

seiumnadiudunely range3 seduaadidiu (aseunquANuuduiiseiugs nane An) agh
Hovarududuay 10 S1@anvmsnadeuieniu)

3.3.2 Yuiinuan1svnaou

3.3.3 wiAnadsveinanaaeuiinnalu reagent blank 88910 sample
blank wag fortified sample blank wa2Usgidiu accuracy MNAINITAUNSUVDIET (Y%recover)

Tneldaunis
|Average—pu|x100
Cc

% recovery =

@l C = YSunuansuasgruilauadludiogi

u = USunuansndlusiegreneu fortified

3.3.4 \falann %recoveryliinluilSauiisuinuainiseausuvas AOAC

(2012)f9wangbumnisnal

fM13191Expeted recovery as a function of analyte concentration(AOAC, 2012)

Analyte % Analyte ratio Unit Mean recovery %
100 1 100% 98-102
10 107 10% 98-102
1 102 1% 97-103
0.01 10° 0.1% 95-105
0.001 10 100 ppm 90-107

0.0001 10° 10 ppm 80-110




Analyte % Analyte ratio Unit Mean recovery %

0.00001 10° 1 ppm 80-110
0.000001 107 100 ppb 80-110
0.0000001 10°¢ 10 ppb 60-115
0.00000001 107 1 ppb 40-120

3.4n19737983U precision Wag intermediate precision
¥NN15MIIAABU precision Hannzn1vedeulielnu)iazintermediate

precision (Han11znsmaaouunneisiu) lutdeiad 731 matrix 2 wuu ldun CRM/SRM wag
CRM/SRM + (Jiafififiamoamintioslnefidunaussd

3.4.1 nadvy reagent blank, sample blank Wag fortified sample blank
fisziuanududuniolu range3 sefuaududu (asounguaudududisdugs nana an)
aududuag 10 9

3.4.2 Juiinian1smaaey

3.4.3 AUINANLRAY LazAIAUTBIULLINTEIU(SD)URINANITNAGDY

Wa¥A1 % RSD MlAIINAIVIAABY 2NENATS

SDx100

% RSD =—
° Average

3.4.4Usz1u precision lagly Horwitz Equation wag HORRAT (Horwitz’s

ratiO)IﬂEJﬁ’]iﬂiﬂﬁ’]@J’]iﬂﬁﬂu’JmWW %RSD ag HORRAT INEAT

%RSDy4p = (SD+Avg)x100
%RSDexpected?IN Horwitz equation = 0.66 x 21051050
HORRAT = 96RSDiyp + %RSDespectes

Tnefiinausin1seeusy fie HORRAT (Horwitz ratio) < 2

gonulazszezIaIAiung

an1unaLiung : vieslfuRnisnguimuinisnsivaeuiskazUadenisudn d11n3de
WAEHAILINITNYAT LUAT 2

SYELIANALHUNT : AaAN 2555 — Nugeu 2557
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NAN1SNAADILAZIANTA

1. m3nsaagauanuldlivasiinsimsginaamanaaaluiaiad

1.1Range Way Linearity

1.1.1 Range
dlevinnisYnreagent blank waz fortified sample blank §1u3u 7 S¥FuUAIY

WNTUAB 0.5, 1, 2, 3, 5, 7 wag 9 ppm Lagvinn1svnadsuiseAuAUINduas 3 91 wuiar= 1
FINULNUINNITEBUTU 7D > 0.995 518a8LBUAMINITI4G, 5 kg handANUFUNUSIIudUnNTS
Tusu 1

M99 ANaNTILATIEAUTIUNRERTIMLAYEY sample blank 1nan1s spike standard P 9

FTAUANULLLTY 0.05, 1 waz 3 ppm TUA1IM5I9d8U range

sample blank + sample blank + sample blank +
standard P standard P standard P
e 0.05 ppm 1.0 ppm 3.0 ppm
Abs ppm Abs ppm Abs ppm
1 0.0280 0.5293 0.0562 1.0603 0.1657 3.1281
2 0.0285 0.5374 0.0557 1.0514 0.1652 3.1181
3 0.0288 0.5444 0.0566 1.0690 0.1655 3.1247
Avg 0.0284 0.5370 0.0562 1.0602 0.1655 3.1236
standard  ppm 0 1 2 3 a4 5 6 7

Abs 0.0000 0.0531 0.1072 0.1593 0.2133 0.2659 0.3151 0.3711

Y = 0.052974x + 0.001324, R? = 0.999948

M99 SHANITILATIZRUTIUNOAWRTINMLAUDY sample blank 1nsn1s spike standard P 7

STAUAAILTY 5, 7 ez 9 ppm TUN19RTI9d0U range
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sample blank + sample blank + sample blank + standard
standard P standard P P
e 5.0 ppm 7.0 ppm 9.0 ppm
Abs ppm Abs ppm Abs ppm
1 0.2723 5.1404 0.3765 7.1068 0.4854 9.1636
2 0.2721 5.1372 0.3771 7.1185 0.4863 9.1794
3 0.2714 5.1228 0.3777 7.1300 0.4857 9.1676
Avg 0.2719 5.1335 0.3771 7.1184 0.4858 9.1702
standard  ppm 0 1 2 3 4 5 6 7
Abs 0.0000 0.0531 0.1072 0.1593 0.2133 0.2659 0.3151 0.3711
Y = 0.052974x + 0.001324, R? = 0.999948
Range oo Goms
0.6000 = 10000
0.5000 2358
0.4000 3771

0.3000 /0/62719
0.2000
/tﬁess
0.1000 rofﬁ@
0.0000 6284

0.0000 1.0000 2.0000 3.0000 4.0000 5.0000 6.0000 7.0000 8.0000 9.0000 10.0000
ppm

U tuansmdudsyansnisanaula (R?) wag dudseansanduius () AlanAanudut P

(ppm) wazA1 Absorbance N15zAUANULTNTY 0.5-9 ppm TUNITMTIAEDU range

1.1.2Linearity
Wevinn1sinreagent blank wag fortified sample blankil 7 sgfuANuTLTUAD 1,

2,3,4,5 6 uaz 7 ppm lagvinn1snageuiseiuaudnduas 10 91 Wuda r= 1 JRIuLnue

MsBeusU Ao r> 0.995 TuavBendin1snee waz 7 wavkaninnuduiusidudunss dagy 2

M99 6HANITIATIZRUTIIUNOAWRTIIMLAUDY sample blank 1nsn1s spike standard P 7

STAUAMIINTY 1, 2, 3 wag 4 ppm lun15nI9aeu linearity

rep. sample blank + sample blank + sample blank + sample blank +
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standard P standard P standard P standard P
1 ppm 2 ppm 3 ppm 4 ppm
Abs ppm Abs ppm Abs ppm Abs ppm
1 0.0562 1.0603 0.1096 2.0683 0.1645 3.1051 0.2160  4.0780
2 0.0557 1.0514 0.1114 2.1025 0.1657 3.1281 0.2186  4.1263
3 0.0542 1.0229 0.1106 2.0882 0.1637 3.0894 0.2180 4.1148
il 0.0566 1.0690 0.1111 2.0980 0.1652 3.1181 0.2203  4.1580
5 0.0561 1.0596 0.1108 2.0923 0.1638 3.0922 0.2175  4.1067
6 0.0558 1.0539 0.1105 2.0851 0.1618 3.0552 0.2174  4.1035
7 0.0581 1.0964 0.1117 2.1087 0.1644 3.1035 0.2191  4.1354
8 0.0568 1.0726 0.1103 2.0816 0.1630 3.0771 0.2177 4.1104
9 0.0555 1.0429 0.1106 2.0876 0.1652 3.1186 0.2159  4.0750
10 0.0573 1.0820 0.1115 2.1050 0.1655 3.1247 0.2144  4.0478
Avg 0.0562 1.0611 0.1108 2.0917 0.1643 3.1012 0.2175  4.1056
SD 0.0011 0.0206 0.0006 0.0122 0.0012 0.0231 0.0017  0.0320
standard  ppm 0 1 2 3 4 5 6 7
Abs 0.0000 0.0531 0.1072 0.1593 0.2133 0.2659 0.3151 0.3711

Y = 0.052974x + 0.001324, R = 0.999948

M99 THANTILATIZAUTINUNDEWRTIIMLAYee sample blank Tnan1s spike standard P 9

STAUANLLINTY 5, 6 wag 7 ppm Tun15M51980U linearity

sample blank + sample blank + sample blank +
standard P standard P standard P
e 5 ppm 6 ppm 7 ppm

Abs ppm Abs ppm Abs ppm
1 0.2723 5.1404 0.3259 6.1522 0.3765 7.1068
2 0.2721 5.1372 0.3148 5.9424 0.3771 7.1185
3 0.2714 5.1228 0.3239 6.1138 0.3777 7.1300
4 0.2720 5.1351 0.3270 6.1726 0.3760 7.0973
5 0.2741 5.1743 0.3264 6.1607 0.3704 6.9920
6 0.2635 4.9737 0.3258 6.1503 0.3678 6.9424
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7 0.2710 5.1156 0.3234 6.1040 0.3786 7.1464

8 0.2676 5.0505 0.3236 6.1089 0.3602 6.7995

9 0.2684 5.0671 0.3269 6.1705 0.3474 6.5578

10 0.2717 5.1279 0.3250 6.1344 0.3568 6.7345

Avg 0.2704 5.1045 0.3243 6.1210 0.3689 6.9625

SD 0.0031 0.0583 0.0036 0.0676 0.0107 0.2024
standard  ppm 0 1 2 3 a4 5 6 7

Abs 0.0000 0.0531 0.1072 0.1593 0.2133 0.2659 0.3151 0.3711

Y = 0.052974x + 0.001324, R? = 0.999948

y =0.0530x - 0.0000

Linearity R2=1.0000
r =1.0000
0.4000

/0/0 0.3689
0.3000 3243
Xo/koi7o4
0.2000 2175
MAB

0.1000 1108

00562
0.0000

0.0000 1.0000 2.0000 3.0000 4.0000 5.0000 6.0000 7.0000 8.0000

Abs.

fortified sample blank (ppm)

U 2uansrduUsyansnisandula (R?) wagaduuseansanduius () NliainaArnnnududu P

(ppm) wagA1 Absorbance N15EAUANUIINTY 1-7 ppm Tun13RTI19d@8Y linearity

1.2Limit of Detection (LOD) iag Limit of Quantitation (LOQ)

1.2.1 LOD wag LOQ
vhnsnaaoudeiadifilifieailn (sample blank) g5 0-0-15 117 10 91 Tudin

1 L% ¥ dl 1 4 o 1 dl dl o
AARNTuneule dnlumaady (Ave) wagAd1uleauuuinggiu (SD) Nan1SNAEaU A9
M1579 8
M1319 BHANTIATIVIUSINUBaAATIMNAYeY sample blank @ns 0-0-15 Liten1en LOD

wag LOQ

Dilution
Rep. Weight (g) Abs ppm %TP,05
250-5-100




—_

0.5026 20 0.0057 0.1037 0.2364

2 0.5049 20 0.0057 0.1011 0.2294
3 0.5034 20 0.0057 0.1040 0.2367
a4 0.5032 J’20 0.0057 0.1177 0.2680
5 0.5024 20 0.0057 0.0960 0.2189
6 0.5022 20 0.0057 0.1042 0.2377
7 0.5025 20 0.0057 0.1131 0.2579
8 0.5048 20 0.0057 0.0909 0.2063
9 0.5040 20 0.0057 0.1002 0.2278
10 0.5077 20 0.0057 0.0864 0.1950
Ave 0.2314
SD 0.0218
standard  ppm 0 1 2 3 a4 5 6 7

Abs 0.0000 0.0581 0.1129 0.1730 0.2227 0.2738 0.3295 0.3796

Y = 0.05498x + 0.00447, R? = 0.999253

nsnageu outlier Yastaya laely alif Grubbs’ test (G-test)
thifega %TP,0s 91NM1314 8 thamagay outlier lnei3esdaya andesluann s
0.1950 0.2063 0.2189 0.2278 0.2294 0.2364 0.2367 0.2377 0.2579 0.2680
I6enade (Ave) = 0.2314 %
Idien D = 0.0218 %
1. MAABUA A 0.1950 %
Texp = (Avg - ) + SD
=(0.2314 - 0.1950) + 0.0218
= 1.669
T =2387,n =10
Texp< Teth@931 A1 0.195 % iy outlier
2. VAFBUIAGN A 0.2680 ppm
Texp = (U - Avg) = SD
= (0.2680 - 0.2314) + 0.0218
=1.678
T =2387,n =10

Texp< Teth@M931 A1 0.2680 % Tt outlier



15

3. a3 doya %TP,0s lum1574 8 anunsathunldlunism LOD wag LOQ l¢l
aNa130MIA1 LOD wae LOQ fell

LOD = Avg + 3SD = 0.2314 + 3(0.0218) = 0.2968 = 0.30 %

LOQ = Aveg + 10SD = 0.2314 + 10(0.0218) = 0.4494 = 0.45 %

1.2.2 8udum1 LOQLA8N1SNAEaY cccuracy Wag precision

na91nlaAl LOQ 91090 1.2.1 ua2 A9UINMAABY accuracy Wag precision 1ng
MMINAEaUNTZAU LOQ Ao 0.45% 91U 10 91 lananagauniy A1519 9

M1319 9 NaNFIATIEVUSIeamsualudeplinseAuANuTY LOQ (%TP,0s = 0.45%)

Dilution %TP,05
Rep. Weight (§) — Abs ppm
250-5-100 A U 2 s
1 0.5148 20 0.0114 0.2173 0.4836 0.48
2 0.5164 20 0.0108 0.2055 0.4559 0.46
3 0.5389 20 0.0104 0.1979 0.4207 0.42
a4 0.5241 20 0.0117 0.2224 0.4862 0.49
5 0.5375 20 0.0110 0.2095 0.4466 0.45
6 0.5274 20 0.0113 0.2141 0.4651 0.46
7 0.5187 20 0.0101 0.1928 0.4259 0.43
8 0.5296 20 0.0110 0.2089 0.4519 0.45
9 0.5346 20 0.0107 0.2042 0.4376 0.44
10 0.5328 20 0.0120 0.2245 0.4828 0.48
Avg 0.4556 0.46
SD 0.0237 0.02
standard  ppm 0 1 2 3 4 5 6 7

Abs 0.0000 0.0527 0.1062 0.1589 0.2099 0.2650 0.3158 0.3671

Y = 0.05265x + 0.001029, R? = 0.999968

1. nMsvagaudayaneain

1.1 Mnegey outlier vasdaya lagld afii Grubbs’ test (G-test)

faya %TP,05 91nM1319 9 i magau outlier lagiieadeya 31ntiey
Tdsn Tosadl

0.4207 0.4259 0.4376 0.4466 0.4519 0.4559 0.4651 0.4828 0.4836 0.4862



Ihenade (Ave) = 0.4556 %

Igien D = 0.0237 %
Xi = YARVTeRATIUMAOU

111 Vndougasi Ae 0.4207 %

Texp = (Avg -Xi) = SD
(0.4556 - 0.4207) + 0.0237
1.471

T, =2387,n =10
Texp< Teth@A931 A1 0.4207 % Taivlu outlier
112 veaeuIngs Ae 0.4862 %
Texp = (Xi - Avg) + SD
=(0.4862 - 0.4556) + 0.0237
= 1.288
T, =2387,n =10
Texp< Tebh@M931 A7 0.4862 % Taivlu outlier
1.2 Wisuiflsuanadedldannsinseituaness Tngld adf t test
Aade (Avg.) = 0.46 %
A9 = 0.45 %
A1SD  =0.02%
A1 N =10
AULAFIY Ho : @939 = Alade

H, : A1239 # ALRGY

NAABUANYATIU © tey = (ﬂ'%aﬁa ~ A1939) = (SD + vn)
= (0.46-0.45)+(0.02+v10)
= 1.58

1NA1TN t teyi = 2.265 fiszsuaudesiu 95%

Y

WU to< taananAanedenlaannnsingildunnsiaainatasaeseilted

iy
a3u daya %TP,0s lum519 9 awnsaianldlun1sm accuracy ua precision 1
2. ¥e1 Accuracy
N9 9 ALNITAFLINM % recovery NFAT
% recovery = (ATRATIEAL + A1939) x 100

WAUAN : ANTIILASIZNLA = 0.46 %, AN59 = 0.45%

16
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Fatu 9% recovery = (0.46+0.45) x 100= 102.2%

a3u A1 % recovery = 102.2% WUNINNITEBUTU 95-105%

3. yA1 Precision
INAITN 9 @UNTOAILINNT %RSD Az HORRAT 31NEnT
%RSD 4 = (SD+Avg)x100
9%RSDexpected?IN Horwitz equation = 0.66 x 21051050
HORRAT = 9%RSDiyp + %RSDeypected
AUINALAAE AT
AadY (Avg.) = 0.46 %

A1 SD = 0.02 %
A1 C = Avg+100 = 0.46 + 100 = 0.005
%RSD 46 = (SD+Avg)x100

= (0.02+0.46)x100 = 4.35
9%RSDepected?IN Horwitz equation = 0.66 x 211051050
— 0'66X2(1—0A5l0g0005)
=293
HORRAT = 9%RSDiap + %RSDeypected
=4.35+293 =148
a3U A1 HORRAT = 1.94 ’uinauein1seousy HORRAT (Horwitz ratio) < 2

1.3 n15M1A1 Accuracy uag Precision ¥84353tA51ziUSuaasinansvualuiend

1.3.1 AUTUTUTEAUNT (1%)

NNINAABUN fortified sample blank A5zAUAMITLTY 1% WU 10 91 LAKE

NAFDUAIN M1519 10

M1319 10 Han1sBAsIEiUsaleaaianualuladnanududy seaud (%TP,0s = 1%)

Dilution %TP,0s
Rep. Weight (§) — Abs ppm - - .
250-2-100 AU {jﬁ] 2 LLAUS
1 0.5233 20 0.0246 0.4663 1.0209 1.02
0.5370 20 0.0249 0.4733 1.0098 1.01
0.5236 20 0.0227 0.4314 0.9440 0.94

A OWODN

0.5340 20 0.0232 0.4397 0.9434 0.94



5 0.5354 20 0.0249 0.4723 1.0107 1.01
6 0.5383 20 0.0249 0.4716 1.0037 1.00
7 0.5006 20 0.0232 0.4391 1.0049 1.00
8 0.5393 20 0.0253 0.4792 1.0180 1.02
9 0.5182 20 0.0241 0.4566 1.0095 1.01
10 0.5082 20 0.0235 0.4460 1.0055 1.00
Avg 0.9970 1.00
SD 0.0287 0.03
standard  ppm 0 1 2 3 a4 5 6 7

Abs 0.0001 0.0541 0.1067 0.1572 0.2102 0.2641 0.3150 0.3700

Y = 0.05271x + 0.001043, R? = 0.999967

1. nMsvagaudayanieaia

1.1 M3negey outlier vastaya laeld afid Grubbs’ test (G-test)

Wdaya %TP,0s 3INA1574 10 tumaaau outlier lnesestoya 1ndeslvunn g

De
=De

0.9434 0.9440 1.0037 1.0049 1.0055 1.0095 1.0098 1.0107 1.0180 1.0209

§Fuade (Ave) = 0.9970 %
@@ SD = 0.0287 %

' '
=) =

Xi = ARG AdRY
111 veaeugae fe 0.9434 %
Texp = (Avg -Xi)) =+ SD
=(0.9970 - 0.9434) + 0.0287
= 1.868
T, =2387,n=10

Texp< Tebh@M931 A1 0.9434 % T3t outlier

112 veaauIngs As 1.0209 %
Texp = (Xi - Avg) + SD



= (1.0209- 0.9970) + 0.0287
= 0.833
T, =2387,n =10
Texp< Teth@n931 A1 1.0209 % Tt outlier
1.2 WisuileuAededildannmsieseituaness lneld adf + test
Aade (Avg.) = 1.00 %
A7 = 1.00 %
A1SD  =0.03%
An =10
GHEEERY) Ho : AN939 = Alade
H, : A939 # ALaae
NAFDUANLAFIY © teo = (Aady — A1939) = (SD + vn)
= (1.00 -1.00)+(0.03+v10)
= 0.00
9INAN59 t t. = 2.265 TisvduauLdesiu 95%

o w

WU tu< totanenanadeiilaainnsiesieiliunnansannanassedeiiteddey

o

2

a3u Yaya %TP,0s lum51e 10 amnsathanlelunism Accuracy uae Precision o

2. #AN Accuracy
INANST 10 AUITORIUIUWN % recovery NGNS
% recovery = (AIasZAls < A1939) x 100
WA - ATl = 1.00 %, A1939 = 1.00 %
Fatiu % recovery = (1.00+1.00) x 100= 100 %
43U A1 % recovery = 100 % HIUNATINITEONTY 95-105%
3. #1A1 Precision
1NM1579 10 @NU1TNAIUIIT %RSD Uaz HORRAT NGAI
9%RSDLp - (SD=Avg)x100
9%RSDepecteddIN Horwitz equation = 0.66 x 24051050
HORRAT = 9%RSDiyp + %RSDeypecied
AUINAILAAZ AT

Aade (Avg.) = 1.00 %

A1 SD = 0.03 %

A1 C = Avg+100 = 1.00 =+ 100 = 0.01
9%RSDLp - (SD=Avg)x100

19



= (0.03+1.00)x100 = 3.00

9%RSDexpected?IN Horwitz equation = 0.66 x 21051050
— 0.66X2(170.5[og0.01)
=264
HORRAT = %RSDisp + %RSDeypected
=3.00+ 2.64 = 1.13
a3U A1 HORRAT = 1.13 ’uinauein1seausy HORRAT (Horwitz ratio) < 2

1.3.2A2730UTUTEAUNAN9(19.34%)

ANN1TNAADUTN fortified sample blank N15AUAMNUNTY 19.34% 71U 10 97

loranaaauUnIl 11519 11

20

M1919 11 nansiaseivsinameaaviamualudeniinanududy ssaunans (%TP,0s = 19.34 %)

Dilution %TP,05
Rep. Weight (§) — Abs ppm
250-2-100 AU Un 2 @l
1 0.3147 50 0.1142 2.1250 19.3407 19.34
2 0.3152 50 0.1150 2.1396 19.4427 19.44
3 0.3173 50 0.1151 2.1425 19.3402 19.34
4 0.3133 50 0.1143 2.1262 19.4381 19.44
5 0.3145 50 0.1136 2.1146 19.2583 19.26
6 0.3138 50 0.1152 2.1429 19.5596 19.56
7 0.3165 50 0.1178 2.1917 19.8344 19.83
8 0.3141 50 0.1130 2.1031 19.1780 19.18
9 0.3144 50 0.1144 2.1282 19.3883 19.39
10 0.3151 50 0.1170 2.1764 19.7834 19.78
Avg 19.4564 19.46
SD 0.2132 0.21
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standard  ppm 0 1 2 3 a4 5 6 7
Abs 0.0001 0.0530 0.1084 0.1618 0.2150 0.2683 0.3227 0.3758

Y = 0.05373x + 0.000558, R* = 0.999991

1. Msvagaudayaneaia

1.1 mMsnegey outlier vastaya lagld afif Grubbs’ test (G-test)

daya %TP,0s 1MNM1574 11 thumaaau outlier lnesestoya 1ndeslvunn a

&5
NU

19.1780 19.2583 19.3402 19.3407 19.3883 19.4381 19.4427 19.5596 19.7834 19.8344

I§Aade (Ave) = 19.4564 %
1aa1 SD =0.2132 %

Xi = YARvseInasiUMAFeU

'
o A

1.1.1  vndauas Ao 19.1780 %
Texp = (Avg -Xi ) + SD
= (19.4564 - 19.1780) + 0.2132
= 1.306
Tei = 2.387 ,n = 10

Texp< Tebh@931 A1 19.1780 % vl outlier

112 veaauIngs Aa 1.0209 %
Texp = (Xi - Avg) = SD
= (19.8344- 19.4564) +~ 0.2132
=1.773
T.. =2387,n =10
Texp< Tebh@A931 A1 1.0209 % Taislu outlier
1.2 Wisuiflsuanadedildannmsdinszituaness Tagld adf t test
Aade (Avg) = 19.46 %
A1939 = 19.34 %

A1SD =021%
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ATn =10
AULAFIY Ho : AN939 = Alade
H, : AN939 # ALaAe
NAFDUANLATIY : tey = (Aaas — A939) + (SD + vn)
=(19.46 -19.34)+(0.21+v10)
= 1.81
NI t t, = 2.265 fiszduauidosiy 95%
Wi < touansinAdsiildainnisinssildunnaseinaiadseseited ALY
a3u Yaya %TP,0s lum319 11 awnsathunlelun1sm Accuracy uag Precision 61
2. #1A1 Accuracy
9NAN5197 11 @150RIUINM % recovery NNGAT
% recovery = (APAaszile < A1939) x 100
WIUA : ATl = 19.46 %, A1939 = 19.34 %
ot % recovery = (19.46+19.34) x 100= 100.6 %
a3u A1 % recovery = 100.6 % HIUNAUTINITERNTU 95-105%
3. ™A Precision
1NANTN 11 @UITAAIUIUNT %RSD hag HORRAT 21NEAT
%RSD 4 = (SD+Avg)x100
9%RSDexpected?IN Horwitz equation = 0.66 x 21051050
HORRAT = 9%RSDiup + %RSDepecred
ATUIALAaE ALY

Aady (Avg.) = 19.46 %

A1 SD =021 %
AN C = Avg+100 = 19.46 + 100 = 0.19
%RSDy4p = (SD+Avg)x100

= (0.21+19.46)x100 = 1.08
9%RSDepected@IN Horwitz equation = 0.66 x 211051050
— 0.66X2(170.5log0.19)
= 1.69
HORRAT = %RSDiap + %RSDexpected
= 1.08+ 1.69 = 0.64
a3U A1 HORRAT = 0.64 H1uNauin1580u5u HORRAT (Horwitz ratio) < 2
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1.3.3a3 Utz uge(52.2%)

NN1TNAADUTN fortified sample blank N5gAUAMNUNTY 52.17% 71U 10 91

lAkanagaunIL M1519 12

M99 12 nanTiasziUSinameamanmualudeiniinanundudy seaugs (%TP,0s = 52.17 %)

Dilution %TP,05
Rep. Weight (§) — Abs ppm
250-5-250 Ay Ua 2 s
1 0.3106 125 0.1212 2.2325 51.4684 51.47
2 0.3111 125 0.1250 2.3022 52.9900 52.99
3 0.3113 125 0.1259 2.3193 53.3493 53.35
a4 0.3117 125 0.1220 2.2476 51.6337 51.63
5 0.3058 125 0.1206 2.2686 53.1216 53.12
6 0.3068 125 0.1201 2.2583 52.7081 52.71
7 0.3071 125 0.1204 2.2645 52.8012 52.80
8 0.3065 125 0.1194 2.2459 52.4700 52.47
9 0.3020 125 0.1138 2.1422 50.7930 50.79
10 0.3113 125 0.1225 2.3040 52.9974 52.80
Avg 52.4333 5243
SD 0.8442 0.84
standard  ppm 0 1 2 3 4 5 6 7

Abs 0.0001 0.0529 0.1052 0.1614 0.2126 0.2665 0.3181 0.3721
Y = 0.053168x + 0.000931, R? = 0.999974

1. nMsvagaudayaneain

1.1 Mnegey outlier vesdaya lagld afif Grubbs’ test (G-test)

deya %TP,0s 3MNM1514 12 timaaeu outlier lngSestoya ndeslvunn la

&
PNU

50.7930 51.4684 51.6337 52.4700 52.7081 52.8012 52.9900 52.9974 53.1216 53.3493

I§rnade (Ave) = 52.4333 %
1am1 SD = 0.8442 %

Xi = R seYRgIthu Ay
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111 VAaounsi e 50.7930 %
Texp = (Avg -Xi) = SD
= (52.4333 - 50.7930) + 0.8442
=1.943
T, =2387,n =10
Toxp< Tei@0371 @1 50.7930 % it outlier
1.1.2  va@euIngs Ao 53.3493%
Texp = (Xi - Avg) = SD
= (53.3493- 52.4333) + 0.8442
= 1.085
T, =2387,n =10
Texp< Tebh@9931 A1 53.3493 % el outlier
1.2 Wisuiflsuaadeldannsinseituaness Tngld &t t test
Aade (Avg) = 52.43 %
AN = 52.17 %
A1SD  =0.84 %
A1 N =10
AULAFIY Ho : @939 = Alade
H, : A939 # ALadY
NAFBUANYAFIY © Ty = (Aady - A1939) < (SD + vn)
=(52.43 -52.17)+(0.84+v10)
=097
9INPT t. = 2.265 fiszduauLdesiu 95%
Wi o< touansinAasiilaannsinssildunnansanaiadseseited gy
a3u Yaya %TP,0s lum1319 12 awnsathanlelun1sm Accuracy uag Precision 61
2. #1A1 Accuracy
NENTNT 12 @UITARIUIUWN % recovery NNGAS
% recovery = (A7ATIERL + A1939) x 100
WUAT ; ATIATIERLE = 52.43 %, A1939 = 52.17 %
et 9% recovery = (52.43:52.17) x 100= 100.5 %
a3u A1 % recovery = 100.5 % H1UNAIIN1TEBNTU 95-105%
3. M1A1 Precision

1NATITN 12 @NUITOANUINUAT %RSD thag HORRAT AMNFRT



9%RSDis

= (SD+Avg)x100

%RSDexpected?IN Horwitz equation = 0.66 x 21021050

= %RSDyp + %RSDexpected

HORRAT

ANUIUALAREAILUT

Aade (Avg.) = 52.43 %

A1 SD

A1 C

%RSDi,

9RSDexpected®N Horwitz equation

HORRAT

= 0.84 %

= Avg+100 = 52.43 + 100 = 0.5243
= (SD+Avg)x100

= (0.84+52.43)x100 = 1.60

= 0.66 X 2(1-0.5l08C)

=0 66X2(1-O.5l0g0.52)

= 1.46

= %RSD,, + %RSDexpected

= 1.60+ 1.46 = 1.10

a3U A1 HORRAT = 1.10 ’uinauein1seausy HORRAT (Horwitz ratio) < 2

147131141 IntermediatePrecision ¥83333tA31USMNadWaNuaTu

1.4.1 AUTUTUTEAUNT (1%)

25

1NN1INA@BUTN fortified sample blank N5EAUAMUTUTU 1% T1UIU 10 €1

nageUNTTEazauanaenululsarg lananadauniu 1519 13

A15799 13 nan1siasenUsunalsamanmualudeninadududy seaudn (%TP,0s = 1%)

Tugreszaznawananenu (Intermediate time)

Rep Date Weight Dilution Abs ppm %TP,05
(D/M/Y) (g) 250-2-100 AU Ua 2 AU
1 16 Sep 2013 0.5532 20 0.0257 0.4829 1.0001 1.00
2 17 Sep 2013 0.5631 20 0.0274 0.5155 1.0489 1.05
3 18 Sep 2013 0.5639 20 0.0267 0.5011 1.0181 1.02
a4 19 Sep 2013 0.5609 20 0.0271 0.5077 1.0370 1.04
5 21 Sep 2013 0.5129 20 0.0245 0.4573 1.0215 1.02
6 22 Sep 2013 0.5203 20 0.0249 0.4638 1.0213 1.02
7 23 Sep 2013 0.5061 20 0.0244 0.4629 1.0479 1.05
8 24 Sep 2013 0.5323 20 0.0259 0.4768 1.0262 1.03
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Rep Date Weight Dilution Abs ppm %TP,05
(D/M/Y) (g) 250-2-100 AU Ua 2 AL
9 27 Sep 2013 0.5278 20 0.0241 0.4505 0.9779 0.98
10 4 Oct 2013 0.5135 20 0.0226 0.4132 0.9219 0.92
Avg 1.0121 1.01
SD 0.0382 0.04

1. Msvagaudayaneaia

1.1. ¥1A1 Precision

INAIT 13 @UITOAIUIUWT %RSD thay HORRAT Q’]ﬂ@@ﬁ
%RSD 46 = (SD+Avg)x100

9%RSDepecteddIN Horwitz equation = 0.66 x 24031050
HORRAT = 96RSDiyp + %RSDespectes
ANUIUAAAEFILUS

Aade (Avg) = 1.01%

A1 SD = 0.04 %
A1 C = Avg+100 = 1.01 + 100 = 0.01
%RSD 4 = (SD+Avg)x100
= (0.04+1.01)x100 = 3.96
9%RSDexpected?IN Horwitz equation = 0.66 x 21021050
— O.66X2(1-O'5l0g0'01)
= 2.64
HORRAT = %RSDip + 9RSDeypected

= 3.96+ 2.64 = 1.50
43U A1 HORRAT = 1.50 s1uLnauin1580usu HORRAT (Horwitz ratio) < 2

1.4.2A2730UTUTEAUNAN9(19.34%)

NN1TNAFRUTN fortified sample NTEAUANULTNTU 1% 71U 10 G NAFDUNYIN

szeziawananaululsazs lonanaaauniy n1s19 14

M99 14 nanslasgilinameainiaueludepiinanududuseaunand

(%TP,0s = 19.34 %) Turi9szagiiaiunnea1eny (Intermediate time)

Rep Date Weight Dilution Abs ppm %TP,05
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(D/M/Y) (9) 250-2-100 AU Ua 2 AU
1 18Sep 2013  0.3591 50 0.1263 2.3898 19.0615 19.06
2 24Sep2013  0.3524 50 0.1248 2.3705 19.2670 19.27
3 30ct 2013 0.3563 50 0.1289 2.3883 19.1992 19.20
4 4 Oct 2013 0.3537 50 0.1289 2.4067 19.6561 19.66
5 7 Oct 2013 0.3526 50 0.1260 2.3637 19.1412 19.14
6 8 Oct 2013 0.3662 50 0.1279 2.4081 19.0221 19.02
7 100ct 2013 0.3662 50 0.1304  2.4340 19.0376 19.04
8  110ct2013  0.3662 50 0.1305 2.4355 19.0494 19.05
9  120ct 2013  0.3544 50 0.1258 2.3707 19.1599 19.16
10 13 0ct 2013 0.3666 50 0.1322  2.4905 19.4583 19.46
Avg 19.2052 19.21
SD 0.02065 0.21

1. nMsvagaudayaneaia

1.1. #1A1 Precision

INANTN 14 @NTDAIUINMT %RSD Uag HORRAT NGAI
%RSDy4p = (SD+Avg)x100

9%RSDepecteddIN Horwitz equation = 0.66 x 24031050
HORRAT = %RSDiup + %RSDespecied

AUIALAAE AT

Aade (Avg) = 19.21 %

A1 SD =0.21%
A1 C = Avg+100 = 19.21+ 100 = 0.19
%RSD\ap = (SD+Avg)x100
=(0.21+19.21)x100 = 1.09
%RSDexpected?IN Horwitz equation = 0.66 x 21021050
— 0.66X2(1—0.5l0g0,19)
= 1.69
HORRAT = %RSDiap + %RSDexpected

=109+ 1.69 = 0.64

1.4.3AMUIUTUTEAUE(52.17%)

a3U A1 HORRAT = 0.64 NIULNINN58USU HORRAT (Horwitz ratio) < 2



Pr9szeznawanaiuluiazsl lonanaaausy 1519 15

M54 15 nansiiasigilinameanvaualudeiniinanududuseaugs
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PMNNIINAGOUN fortified sample NTEAUAMITUTU 52.17% 911U 10 91 NagdoU

(%TP,0s = 52.17 %) Tug19sragiiaana1eny (Intermediate time)

Rep Date Weight Dilution Abs ppm %TP,05
(D/M/Y) (g) 250-2-250 AU Un 2 funils

1 22 Sep 2013 0.3106 125 0.1212 2.2325 51.4684 51.47
2 23 Sep 2013 0.3065 125 0.1194 2.2459 52.4700 52.47
3 24 Sep 2013 0.3010 125 0.1145 2.1747 51.7349 51.73
q 25 Sep 2013 0.3016 125 0.1200 2.2422 53.2346 53.23
5 27 Sep 2013 0.3032 125 0.1238 2.3129 51.6266 51.63
6 3 Oct 2013 0.3208 125 0.1254 2.3231 51.8543 51.85
7 4 Oct 2013 0.3008 125 0.1204 2.2474 53.5000 53.50
8 5 Oct 2013 0.3008 125 0.1177 2.1573 51.3550 51.36
9 7 Oct 2013 0.3010 125 0.1146 2.1582 51.3424 51.34
10 8 Oct 2013 0.3010 125 0.1174 22113 51.6056 5261

Avg 52.1192 52.12
SD 0.7875 0.79

1. NMINAFRUTILANINEDA

1.1. ¥nA1 Precision
NN 15 @NUTNAIUINMT %RSD waz HORRAT NGAI
%RSD 4 = (SD+Avg)x100
9%RSDexpected?IN Horwitz equation = 0.66 x 21051050
HORRAT = 9%RSDiap =+ %RSDeypected
AUINALAAZFILUT

Aade (Avg) = 52.12 %

A1 SD =0.79 %
A1 C = Avg+100 = 52.12+ 100 = 0.52
%RSDy4p = (SD+Avg)x100

=(0.79+52.12)x100 = 1.51
9%RSDepected@IN Horwitz equation = 0.66 x 211051050
— 0.66X2(170.5log0.52)

= 1.46



HORRAT = %RSDiap + %RDespected
=151+ 1.46 = 1.03
a3U A1 HORRAT = 1.03 ’uinauein1seausy HORRAT (Horwitz ratio) < 2

1.5A15%1A1 Accuracy Bag Precision 98935896A518AUS U aunaananaviun luansaaLhy

NNINAABUN sample blank 1agzildnagaeu accuracy wag precision Tua3@a
W YINTegeu 91UaU 10 91 laranadeunl #1519 16

M1319 16 Han1TBATIERUSIaeaaTualuiiegdeiaiidansiufiu (sample blank)

Rep Weight (g) Dilution Abs ppm %TP,05
250-5-100

1 0.5113 20 0.1142 0.0132 0.0296
2 0.5187 20 0.0056 0.0179 0.0395
3 0.5167 20 0.0057 0.0210 0.0466
a4 0.5150 20 0.0065 0.0225 0.0501
5 0.5150 20 0.0053 0.0179 0.0398
6 0.5128 20 0.0057 0.0030 0.0067
7 0.5150 20 0.0062 0.0156 0.0347
8 0.5265 20 0.0050 0.0125 0.0272
9 0.5118 20 0.0055 0.0100 0.0224
10 0.5128 20 0.0047 0.0145 0.0324
Avg 0.0329
SD 0.0125
standard  ppm 0 1 2 3 4 5 6 7

Abs 0.0001 0.0530 0.1084 0.1618 0.2150 0.2683 0.3227 0.3758

Y = 0.05373x + 0.000558, R? = 0.999991

1. nMsvagaudayaneain

1.1 Mnegey outlier vastaya lagld afii Grubbs’ test (G-test)

deya %TP,0s 3MNM15 16 Yrdmaaeu outlier lngSestoya andeslvunn la

e
=De

0.0067 0.0224 0.0272 0.0296 0.0324 0.0347 0.0398 0.0395 0.0466 0.0501
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Ihenade (Ave) = 0.0067 %

Igien D = 0.0125 %
Xi = YARVTeIRATIUMAHDY

111 Vnaougnsi Ae 0.0067 %
Texp = (Avg -Xi) + SD
= (0.0329- 0.0067) + 0.0125
= 2.096
Tei = 2387, n =10

Texp< Teth@931 A1 0.0067 % Taislu outlier

112 ne@aulngs Ae 0.0501 %

Texp = (Xi - Avg) + SD
= (0.0501- 0.0329) + 0.0125
= 1.376

T, =2387,n =10

Texp< Teh@9931 A1 0.0501% lalidu outlier
LaZAINNITIATIZINIAT N ez K Tu a136iiu (sample blank) laia1 N=0.35 % taze
K=0 %

o ansedia (sample blank) @ns 0.35-0.03-0

1.3.2A273UTUTEAUN (1%)

NNINAaaunl fortified sample blank AsEAUAMIILTY 1% WU 10 91 TAKE

NAFABUNIN M99 17

M99 17 nansiasieilsinameaaviauetudopdininsidasiaunnudutussauem

30
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(%TP,05 = 1%)

Weight (g) Dilution ppm %TP,0s

Rep. 1% CRM matrix* 250-5-100 1% CRM+ Matrix** 1% CRM+  matrix** 1% CRM

matrix matrix

1 0.5628 0.5260 20 0.5390 0.0450 1.10 0.10 1.00
2 0.5700 0.5260 20 0.5455 0.0450 1.10 0.10 1.00
3 0.5705 0.5260 20 0.5375 0.0450 1.08 0.10 0.98
4 0.5677 0.5260 20 0.5317 0.0450 1.07 0.10 0.98
5 0.5632 0.5260 20 0.5322 0.0450 1.08 0.10 0.98
6 0.5736 0.5260 20 0.5528 0.0450 1.10 0.10 1.01
7 0.5485 0.5260 20 0.5287 0.0450 1.10 0.10 1.01
8 0.5700 0.5260 20 0.5644 0.0450 1.13 0.10 1.04
9 0.6025 0.5260 20 0.6086 0.0450 1.16 0.10 1.06
10 0.5425 0.5260 20 0.5457 0.0450 1.15 0.10 1.05
Avg 1.01
SD 0.03

*43 matrix ﬁmﬁfmviﬁummm

**J0 matrix 1 UIA

standard  ppm 0 1 2 3 4 5 6 7

Abs 0.0000 0.0533 0.1061 0.1604 0.2147 0.2678 0.3221 0.3739

Y = 0.05352x + 0.000636, R* = 0.999988

1. NMINAFRUTILANINEDA

1.1 M3negey outlier vasdaya lagld afid Grubbs’ test (G-test)

deaya %TP,0s 3MNM1514 17 thamaaeu outlier lngSestoya 1ndaslvunn g

De
De

098 098 098 100 100 1.01 101 1.04 105 1.06

Ifrnade (Ave) = 1.01 %
Idien D = 0.03 %
Xi - qaRviegagsTiimagey
113 vadeugas fe 0.98 %
Tep = (Avg Xi ) = SD
=(1.01-0.98) + 0.03



= 1.00
T, =2387,n=10

Toxp< Teq@0331 A1 0.98 % Taikdu outlier

1.1.4  veaeuInes Ag 1.06 %
Tep = (Xi - Avg) = SD
= (1.06- 1.01) + 0.03
= 1.67
T =2387,n =10
Texp< Tebh@931 A1 1.06 % Laiidu outlier
1.2 Wisuiflsuaadedilannnsdinszsituaase Tngld a8 t test
Aads (Avg) = 1.01 %
A1939 = 1.00 %
A1SD  =0.03%
Arn =10
AULAFIY Ho : @939 = Alade
H, : 939 # ALaaY
NAFDUANLAFIY : tea = (ALaAY — A1939) + (SD + vn)
=(1.01 -1.00)+(0.03+v10)
= 1.05
NATN t t,; = 2.265 TisvFuauesiu 95%
Wi o< touansinAasiildannsinssildunnaneanaiadsesedited gy
a3u Yaya %TP,0s lums1a 17 anwnsarhanldlun1sm Accuracy uag Precision 1ol
2. #1A1 Accuracy
NENTNT 17 @UITARIUIWN % recovery NGNS
% recovery = (ATRATIEAL + A1939) x 100
WIUAN : ATIATIEAELE = 1.01 %, A1939 = 1.00 %
ot 9% recovery = (1.01+1.00) x 100= 101 %
43U A1 % recovery = 100 % HIUNAIINITEONTY 95-105%
3. ™A Precision
INANTN 17 @UITAAIUIUNT %RSD hag HORRAT 21NEAT
%RSDy,p = (SD+Avg)x100
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43U A1 HORRAT = 1.13 n1unauin1580u5u HORRAT (Horwitz ratio) < 2

9%RSDexpected?IN Horwitz equation = 0.66 x 21021050
HORRAT = 9%RSDigs = %RSDerpected
AUINATLAAE AT

Aade (Avg) = 1.01 %

A1 SD = 0.03 %
AN C = Avg+100 = 1.01 =+ 100 = 0.01
%RSDy,p = (SD+Avg)x100

= (0.03+1.00)x100 = 2.97

9%RSDepected?IN Horwitz equation = 0.66 x 211051050

=0 66X2(1-O.5l0g0.01)

=2.64
%RSDp + %RSDexpected
297+ 264 =1.13

HORRAT

1.3.3A271UVUTUTEAUNAN9(19.34%)
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NNINAABUT fortified sample blank N5EAUAMNTUTU 19.34% T1UU 10 91

lPHanaaaUnIL AN519 18

M99 18 nanTiasziUinameanviavualudeniindnmsiaasiaunanuiutussaunans
(%TP,05 = 19.34 %)

Weight (g) Dilution ppm %TP,0;
Rep.  19.34% CRM  matrix*  250-2-100  19.34% CRM+  Matrix**  19.34% CRM+  matrix**  19.34% CRM
matrix matrix
1 0.3995 0.3740 50 2.7080 0.0000 19.42 0.00 19.42
2 0.3923 0.3740 50 2.6345 0.0000 19.23 0.00 19.23
3 0.3887 0.3740 50 2.6916 0.0000 19.83 0.00 19.83
4 0.3861 0.3740 50 2.6326 0.0000 19.53 0.00 19.53
5 0.3894 0.3740 50 2.6048 0.0000 19.16 0.00 19.16
6 0.3911 0.3740 50 2.6632 0.0000 19.50 0.00 19.50
7 0.4031 0.3740 50 2.7421 0.0000 19.48 0.00 19.48
8 0.4057 0.3740 50 2.71522 0.0000 19.43 0.00 19.43
9 0.3888 0.3740 50 2.6255 0.0000 19.34 0.00 19.34
10 0.3889 0.3740 50 2.6266 0.0000 19.34 0.00 19.34
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Avg 19.43

SD 0.18

*Fq4 matrix Ymtinviniunnag

**36 matrix 1 V9

standard  ppm 0 1 2 3 a4 5 6 7

Abs -0.0010  0.0527 0.1059 0.1575 0.2116 0.2656 0.3182 0.3732

Y = 0.05361x + 0.003043, R? = 0.999734

1. NMINAFRUTILANINEDA

1.1 msnagey outlier vastaya lngly afifl Grubbs’ test (G-test)

daya %TP,0s 3MNM1514 18 thumaaeu outlier lngSestaya 1ndeslvunn g

De
De

19.16 19.23 19.34 1934 1942 19.43 1948 1950 1953 19.83

Ihenade (Ave) = 19.43 %
1am1 SD =0.18%

Xi = R seYRgIthu Ay

o A

111 vedaulnnn AR 19.16 %
Texp = (Avg -Xi) + SD
=(19.43 - 19.16) =~ 0.18
= 1.50
T, =2387,n =10
Texp< Teth@9931 A1 19.16 % iy outlier
112 vnaeuInas Ao 19.83 %
Texp = (Xi - Avg) = SD
=(19.83- 19.43) = 0.18
=222
T =2387,n =10
Texp< Teth@931 A1 19.83 % iy outlier
1.2 Wisuiflsuanadedildnnnsiinseituaess Tngld adf t test
Aade (Avg.) = 19.43 %

AN939 = 19.34 %
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A1SD =0.18 %
Ain =10
AULAFIY Ho : AN939 = Alade
H, : A1939 = ALady
NAFDUANLAFIY : tea = (Aady — A1939) = (SD + vn)
=(19.43 -19.34)+(0.18+v10)
= 1.58
9INA1579 t t. = 2.265 TisvFuauidesiu 95%
Wi < touansinAdsiilaannsinssildunnansenaiadsesedited Aty
a3u Yaya %TP,0s lum319 18 anwnsathanldlun1sm Accuracy uag Precision 161
2. ®A1 Accuracy
NANT197 18 @5ARIUINM % recovery NNGAS
% recovery = (fTRATZIAlS + A1939) x 100
WIUAT : ATIATIELE = 19.43 %, A1939 = 19.34 %
ot % recovery = (19.43+19.34) x 100= 100 %
a3U A1 % recovery = 100 % NIUNUFINITEONTY 98-102%
3. #1A1 Precision
INANTN 18 FUITAAIUIUNT %RSD Hag HORRAT 21NgAT
%RSDy4p = (SD+Avg)x100
9%RSDepecteddIN Horwitz equation = 0.66 x 24031050
HORRAT = 9%RSDiup + %RSDepecred
AUIALAaEAILUT

Aade (Avg) = 19.43 %

A1 SD =0.18 %
A1 C = Avg+100 = 19.43+ 100 = 0.19
%RSDyap = (SD+Avg)x100
=(0.18+19.43)x100 = 0.93
9%RSDexpected?IN Horwitz equation = 0.66 x 21021050
— 0.66X2(1—O.5l0g0.19)
= 1.69
HORRAT = %RSDiap + %RSDexpected

= 0.93+ 1.69 = 0.55
a3U A1 HORRAT = 0.55 ’uinauein1seausy HORRAT (Horwitz ratio) < 2
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1.3.4aududuszaugs (52.17%)

MnnsMagoud fortified sample blank fiszduaududy 52.17% §auau 10 91
lpkanageunu 71319 19
M54 19 HansTeswitiiamoamaiueluloedddnsivasiufuiadudussiugs
(%TP,05 = 52.17 %)

Weight (g) Dilution ppm %TP,0;

Rep. 52.17% CRM matrix* 250-2-250 52.17% CRM+  Matrix** 52.17% CRM+ matrix** 52.17% CRM

matrix matrix
1 0.3007 0.3620 125 2.1865 0.0000 52.07 0.00 52.07
2 0.3101 0.3620 125 2.2443 0.0000 51.82 0.00 51.82
3 0.3054 0.3620 125 2.2290 0.0000 52.26 0.00 52.26
4 0.3005 0.3620 125 2.1923 0.0000 52.24 0.00 52.24
5 0.3097 0.3620 125 2.2490 0.0000 52.00 0.00 52.00
6 0.3069 0.3620 125 2.2326 0.0000 52.09 0.00 52.09
7 0.3013 0.3620 125 2.2154 0.0000 52.65 0.00 52.65
8 0.3042 0.3620 125 2.2093 0.0000 52.01 0.00 52.01
9 0.3040 0.3620 125 2.1973 0.0000 51.76 0.00 51.76
10 0.3084 0.3620 125 2.2430 0.0000 52.08 0.00 52.08
Avg 52.10
SD 0.25
*43 matrix ﬁmﬁfﬂwhﬁ’unﬂmm
**30 matrix 1 U0
standard  ppm 0 1 2 3 4 5 6 7

Abs 0.0525 0.1067 0.1629 0.2110 0.2116 0.2661 0.3278 0.3730

Y = 0.05361x + 0.003043, R? = 0.999734

1. Mvagaudayaneaia

1.1 msnagay outlier vastaya lngly afifl Grubbs’ test (G-test)

daya %TP,0s 3MNM1514 19 thamaaau outlier lnesestoya 1ndaslvunn g

De
De

51.76 51.82 52.00 52.01 5207 52.08 5209 5224 5226 52.65

IgAade (Ave) = 52.10 %
1am1 SD =0.25%
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Xi - YRV gngaitamagey
111 adouqas e 51.76 %
Texp = (Avg -Xi)) = SD
= (52.10 - 51.76) + 0.25
=1.36
T, =2387,n =10

Texp< Teth@931 A1 51.76 % iy outlier

112 vnaeuIngs Aa 52.65 %
Texp = (Xi - Avg) + SD
= (52.65- 52.10) + 0.25
= 2.20
T, =2387,n =10
Texp< Tebh@9931 A1 52.65 % iy outlier
1.2 Wisuiflsuanadedldannsinsesituaness Tngld ot t test
Aade (Avg) = 52.10 %
AN = 52.17 %
ASD =025%
A1 N =10
AULAFIY Ho : @939 = Alade
H, : A939 # ALadY
NAFBUANYAFIY © Ty = (Avady - A1939) < (SD + vn)
=(52.10 -52.17)+(0.25+v10)
=-0.89
NANTN t t., = 2.265 Tiszsuanudoniu 95%

WU to< tuwansinAtadeflaainnisieedliunnansanatasseesiidedfny

a3u Yaya %TP,0s lum19 19 awnsathanldlun1sm Accuracy uag Precision 161

2. #1A1 Accuracy
"i]']ﬂ@ﬂ'ﬁ']ﬂﬁ 19 aqmqﬁﬂﬁ']U']mW'] % recovery qnﬂ%c‘ﬁ

% recovery = (ANIATIZALS + A1939) X 100



WA AR IEALE = 52.10 %, 1939 = 52.17 %
ot % recovery = (52.17+52.10) x 100= 100 %
a3u A1 % recovery = 100 % HIWNMIINITEBNTU 98-102%
3. yA1 Precision
NANTN 19 J@UTAAIUIUNT %RSD Hag HORRAT 1NgAT
%RSD 4 = (SD+Avg)x100
9%RSDexpected?IN Horwitz equation = 0.66 x 21051050
HORRAT = 9%RSDiyp + %RSDeypected
AUINALAAZ AT

Aady (Avg.) = 52.10 %

A1 SD = 0.25 %
A C = Avg+100 = 52.10 + 100 = 0.52
%RSD 46 = (SD+Avg)x100

= (0.25+52.10)x100 = 0.48

9%RSDepected@IN Horwitz equation = 0.66 x 211051050
— O.66X2(1-O'5l0g0'52)
= 1.46
HORRAT = 9%RSDiap + %RSDeypected
=0.48+ 1.46 = 0.32
43U A1 HORRAT = 0.32 H1uNauin1580u5u HORRAT (Horwitz ratio) < 2

1.6113%1A1 IntermediatePrecision ¥83353AT1zRUSIUNBaWRN A TU8ALNTn15HA

A15A2LA3

1.6.1 AAUTUTUTEAUNT (1%)

INA1INAGDUT fortified sample blank M15gAUAITNTU 1% 91121 10 91 Tugas

JEULLIAUANANNU léfwamaaumm #1359 20



M1319 20 HaN1TBATIERUSIAeaaaualulaaiinaududy seaudn (%TP,Os = 1%)

Turreszeznawananeiu (Intermediate time)

39

Dilution ppm %TP,05
Dte Weight (g)
Rep. 250-5-100 1% CRM+  matrix* 1% CRM+ matrix* 1% CRM
(D/M/Y) 1% CRM
matrix matrix
1 24 Sep 2013 0.5426 20 0.5032 0.0016 1.06 0.00 1.06
2 25 Sep 2013 0.5421 20 0.5885 0.0944 1.24 0.21 1.03
3 27 Sep 2013 0.5384 20 0.5815 0.0913 1.24 0.20 1.04
4 4 Oct 2013 0.5487 20 0.5875 0.0861 1.23 0.19 1.04
5 5 Oct 2013 0.5536 20 0.5866 0.0826 1.21 0.18 1.03
6 7 Oct 2013 0.5536 20 0.5831 0.0793 1.21 0.17 1.04
7 8 Oct 2013 0.5419 20 0.5703 0.0797 1.21 0.17 1.04
8 9 Oct 2013 0.5408 20 0.5697 0.0737 1.21 0.16 1.05
9 10 Oct 2013 0.5661 20 0.5872 0.0712 1.19 0.16 1.03
10 11 Oct 2013 0.5582 20 0.5796 0.0704 1.19 0.15 1.04
Avg 1.04
SD 0.01

*§3 matrix dninuiiunnInae 0.5260 g

1. nMsvagaudayaneaia

1.1. %1@1 Precision

1NAITN 20 @NUITOANUIUMT %RSD thag HORRAT NGFAT

%RSDy4p = (SD+Avg)x100

9%RSDexpected?IN Horwitz equation = 0.66 x 21051050
HORRAT = 9%RSDiap + %RSDeypected
ANUIUALAREAILUS

Aads (Avg.) = 1.04%

A1 SD = 0.01 %
A1 C = Avg+100 = 1.04 + 100 = 0.01
%RSDy4p = (SD+Avg)x100

=(0.01+1.04)x100 = 0.96
9%RSDexpectedIN Horwitz equation = 0.66 x 21021050

= 0.66x2(1-0-5050.01)



HORRAT

= 2.64
%RSDyap + %RSDexpected
0.96+ 2.64 = 0.36

a3U A1 HORRAT = 0.36 H1uLNain1580u5u HORRAT (Horwitz ratio) < 2

1.6.2A27UVUTUTLAUNAN9(19.34%)

ANN1TNAADUTN fortified sample blank N15AUAMNANTY 19.34% U 10 97

IUGUI’NiSEJzL’Ja']LLG]ﬂG]INﬁJu lé’mamaaumm #1319 21
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M1319 21 Han1siATERUSIaleaaiaualulewndinanududuseaunand (%TP,0s = 19.34%)

Tureszeznawananaiy (Intermediate time)

Date Weight (g) Dilution ppm %TP,05

Rep. ©/MY) 19C-z::/o 250-2-100 19.3:::M+ matrix* 19.3:::5:M+ matrix*  19.34% CRM
1 20Jan 2014 0.3748 50 25128 0.0000 19.20 0.00 19.20
2 29Jan 2014 0.3745 50 25137 0.0000 19.23 0.00 19.23
3 30Jan 2014 0.3792 50 2.5429 0.0000 19.21 0.00 19.21
4 31Jan 2014 0.3947 50 2.6658 0.0000 19.35 0.00 19.35
5 5 Feb 2014 0.3912 50 2.6231 0.0000 19.21 0.00 19.21
6 6 Feb 2014 0.3837 50 2.5894 0.0000 19.33 0.00 19.33
7 7 Feb 2014 0.3819 50 2.5931 0.0000 19.45 0.00 19.45
8 18 Feb 2014 0.3910 50 2.6594 0.0000 19.48 0.00 19.48
9 19 Feb 2014 0.3897 50 2.6526 0.0000 19.50 0.00 19.50
10 20 Feb 2014 0.3838 50 2.5885 0.0000 19.32 0.00 19.32

Avg 19.33
SD 0.12

*§q matrix WntinuiiunuInee 0.3620 g

1. nMsvagaudayaneain

1.1. ¥1A" Precision

1NN1919 21 a']iJ'lﬁﬂﬁ'IU'JQJV'] %RSD ey HORRAT ?]']ﬂQG]'ﬁ
9%RSDip

9%RSDepecteddIN Horwitz equation = 0.66 x 24051050

= (SD+Avg)x100
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HORRAT = %RSDiap + %RDespected
ANUIUALAREAILLUS
Aade (Avg) = 19.33 %

A1 SD = 0.12%
AN C = Avg+100 = 19.21+ 100 = 0.19
%RSD 4 = (SD+Avg)x100

= (0.12+19.33)x100 = 0.62
%RSDexpected?IN Horwitz equation = 0.66 x 21021050
— O.66X2(1-0'5l0g0'19)
= 1.69
HORRAT = %RSDiup + %RSDespecied
= 0.62+ 1.69 = 0.37
43U A1 HORRAT = 0.37 H1uNaein1580u5uU HORRAT (Horwitz ratio) < 2

1.6.3AudUTUTEAUE(52.17%)
nnsnAaauil fortified sample blank fisgduAududy 52.17% S1uau 10 9

Turreszaznawananeiu lnanaaauniy 1519 22

M1319 22 HanTiaTzviUTinareamniamualuleiainanautuseauas (%TP,0s = 52.17 %)

Tugraszazawananenu (Intermediate time)

Date Dilution ppm %TP,04
Rep. (D/M/Y) weisht (¢ 250-2-250 52.17%CRM+ matrix* 52.17%CRM+  matrix*  52.17% CRM
52.17% CRM
matrix matrix
1 22 Sep 2013 0.3007 125 2.1934 0.0000 52.23 0.00 52.23
2 22 Sep 2013 0.3101 125 2.2652 0.0000 52.31 0.00 52.31
3 22 Sep 2013 0.3040 125 2.2227 0.0000 52.36 0.00 52.36
il 22 Sep 2013 0.3032 125 2.2081 0.0000 52.15 0.00 52.15
5 4 Oct 2013 0.3135 125 2.2945 0.0000 52.41 0.00 52.41
6 4 Oct 2013 0.3055 125 2.2395 0.0000 52.49 0.00 52.49
7 3 Mar 2014 0.3129 125 2.2689 0.0216 51.92 0.43 51.49
8 4 Mar 2014 0.3022 125 2.2004 0.0000 52.14 0.00 52.14
9 5 Mar 2014 0.3003 125 2.2049 0.0054 52.56 0.11 52.45
10 6 Mar 2014 0.3038 125 2.2042 0.0000 51.95 0.00 51.95
Avg 52.20

SD 0.30




42

*§3 matrix dhninuiiunnInae 0.3620 g

1. NMINAFRUTIYANINEDTA
1.1. ¥11A1 Precision
INANTN 22 FHTAAIUIUNT %RSD ag HORRAT 1NgAT
%RSD 4 = (SD+Avg)x100
9%RSDexpected?IN Horwitz equation = 0.66 x 21051050
HORRAT = %RSDiap + %RSDeypected
AUINALAAZ AT
AadY (Avg.) = 52.20 %

A1 SD = 0.30 %
A C = Avg+100 = 52.20+ 100 = 0.52
%RSD 46 = (SD+Avg)x100

= (0.30+52.20)x100 = 0.57
9%RSDepected?IN Horwitz equation = 0.66 x 211051050
— 0.66x2(1-0502052
=146
%RSDiyp + %RSDeypectes
0.57+ 1.46 = 0.39

HORRAT

a3U A1 HORRAT = 0.39 wutnauin1seeusyu HORRAT (Horwitz ratio) < 2
dyUNan1INAAaDY

1nnsasigauatldlavedismsieseineamanmualudend nsuseiliunanis
M519EUAINNTTIATIZIUT6199 Tawn range, linearity, accuracy, precision, intermediate
precision, LOD, uag LOQ Trnan1snaasudidulumunusiininualy wansliiuinisimsies
wangausonsidnuLingUsrasd danugniesuazuiug danuinigede fAueslfusinis
°O v aw [ a Y @ ad a L4 ]
drinIdouasiauinisinenswei 2a1unsaldivisuinsgulunisesiadvsgiveamniavun
Tudeaiils warluewianauisaldiiuizimssiifieveveeveutien1s5usediSO/IEC 17025 ;

2005 vewisUfURnssaly

LONE5D19D9



Anagsas Gedee. 2549, wuiUURN1ITNAFRUAINYNADIVRIITIATIEiNIRATlaY
o URNISAEY. NIUINYIFNEATNITUNNEG NTENTIETITUEY.

a v a

naudfinunaiad 2551 giolieneitaniides “Themeiviinameamaionun” nau
Weinwasiad d1nddeuazimuidatenisndamnienisinens NTIATINITNYAT NTENTN
INYMTWATEVNIal. LlenaTIvIMIENRUT 2/2551 Fevudiudnda dtud uuaeds. R
aadt 1. wih 19-23

NIUINYIMIANTUINIS. 2554 LUINNNITIAIAUALVRAAUNATRINITIA (Guidelines
on Validity of Mearsurement). Tssfissidntinnsennsamauuviend. fuasousn. 131
Wi

= [ v

Anfen Wosuuy way andtun waussnna.2557. 1ena15usenaun1sHnausumIY
WHUHAUIUARINTYBINTHIVINSINYAT U 2557 “nangns anulduiueuveinisin
maadl”, uil 27-28 wownaw 2557 aviesUsyungaiduinwnsiadl drinideuaziann
Ja9unN15HEAN19NSINEAT NTHAVINTINEAS.
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