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Amsineas vmsanuilagnsiiasgsiwaailen 3iasen CRM 1 3 seduanududuy than
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FEAUAMIULUNTUNANT (2520-3120 me/kg) Lhag ﬁizé’ummm’fﬁuqa (4288.56-4729.44 mg/kg)
WA 95.40, 97.00 Waz 76.46% muandy dslisnuinasisensuiiszsuamidudugs mAiAw
LANANITEIIIAT ATl A UAESS WU 1.75, 3.90 way 10.72 auandiu elssunasieensy
fiszfuanududunauazge Usziliuninuidiss (Precision) Tneld Horwitz” equation 16A1
HORRAT Wiy 1.96, 0.78 wag 3.00 Ay dalaisnuinasivonsuiisefuanududugs Ussdium
Unasaaitannsainlé (LOD) Wiy 9.397 me/ke wazUSunamaniiannsninngilagsey
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51 (280.56-360.72 me/ke)
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(Accuracy) Wu3n I 9% Recovery fisgauainuidudumi (44.99-57.15 me/ke) iszauanududu
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fieg (Precision) Tneld Horwitz’ equation 1aA1 HORRAT 1i1Au 1.96, 1.33 Lag 1.64 AINa6HU
UizLﬁumﬂ%uwmﬁﬁqmﬁmmsai’mﬁ (LOD) 1Ay 6.247 mg/kg LLazﬂ%mw‘i’wqmﬁmmaaimeﬁ
wars1UNal (LOQ) windu 11.280 mg/kg LamiIn 3%3meﬁu,:uﬂﬁLé’?ﬁﬂmﬁmmsmau%’ﬂﬁﬁﬂqﬂ

SEAUANULTUUY

Abstract

Method Validation on Analysis of Calcium and Magnesium in Soil was developed in
order to fit for purpose as used in laboratory. The method that use in laboratory from A
handbook of soil analysis: chemical and physical methods (Agricultural Production Science
Research and Development Division, 2010). Analysis of Calcium analysed CRM in three
concentrations rate. Accuracy was evaluated. %Recovery of low, medium and high
concentration rate was 95.40, 97.00 wa¢ 76.46 % respectively, which were accepted at low
and medium concentration rate. The evaluation of different value between analysed value
and true value of CRM by t-test were 1.75, 3.90 and 10.72 respectively, which were accepted
at low concentration rate. Repeatability precision by Horwitz’ equations (HORRAT) were 1.96,
0.78 and 3.00 respectively, which were accepted at low and medium concentration rate.
Limit of Detection (LOD) was 9.397 and Limit of Quantitative (LOQ) was 13.968. Therefore
calcium analysis method was accepted at low concentration rate.

Analysis of Magnesium analyzed CRM in three concentrations rate. Accuracy was
evaluated. %Recovery of low, medium and high concentration rate was 98.33, 98.42 and
104.02 % respectively, which were accepted at all concentration rate. The evaluation of
different value between analyzed value and true value of CRM by t-test were 0.77, 0.90 and
1.84 respectively, which were accepted at all concentration rate. Repeatability precision by
Horwitz” equations (HORRAT) were 1.96, 1.33 and 1.64 respectively, which were accepted at
all concentration rate. Limit of Detection (LOD) was 6.247 and Limit of Quantitative (LOQ)

was 11.280. Therefore calcium analysis method was accepted at all concentration rate.
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Wamnsnsavasuivuaztadonisndn drdnifeuaziamuinisnuasoni 1 1egludlagiutu
afiunisaueiielianeinunisaiivasildnd (nquideinuasiall d1inddeimuidadonisudnnig
mainens, 2553) feuiiieliiuleitiinsnngiildegiamumnzautuiogng viemmnzauiy
nsldaunuinguszasd (fit for the purpose) Sadudofmuanilanuunsgiu ISO/IEC17025:
2005 Tngaudnvuzdldlunisasaasumuldlfvorisnisinszi liun mInsavaeuamLiu
(Accuracy) Usenaumig A1A119NA04 (Trueness) LaBlUSeuLiisuUNaNITILATIENAUA1939204
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NagoUNMINTTvIeNalenuureINanITIATIE Armdidusanvesasin g iluiiessd
am15aals (Limit of Detection: LOD) uaganuidudusinanesdsiiaziinsgiiiaiunsain uay

gousulumugndasiaiug uavsiearunals (Limit of Quantitation: LOQ) (s, 2549)
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7. /AL UUNTT
gunsal
1. w3esdalfimaiion 3 dums
Flame photometer
Atomic Absorption Spectrophotometer
\A3D9EN
Erlenmeyer flask ¥u1% 50 ml.

Jnnasvum 50 ml.

N kR LN

Volumetric flask au1m 1,000 ml.
ansuad
1. Standard Calcium A2M0Lu9U 1000 Mg/l

2. Standard Magnesium AM3LLTY 1000 Mg/l



3. Ammonium acetate (NH,OAC), AR Grade
4. Strontium Chloride hexahydrate (SrCl,.6H,0), AR Grade
5. Tan919893UT0/Ianen98wnsg I (CRM/SRM)
- CRM GBWO7416a
- CRM GBWQ7458
- CRM NCS DC 85101
/N3
U ERIGERE TG IE IR
1. n15%1 Limit of Detection (LOD) waz Limit of Quantity (LOQ) ¥89353tA512%
1.1 %4 sample blank ¥widn 2.5 n3a
1.2 edumsiaseinulsinszilaadeulunuy
1.3 Suiindeya Anumanads uazAudouuunsgu
1.4 LOD = X + 3SD
LOQ = X + 105D
2. ASWIAT Accuracy Ya4357LATIEN
2.1 %1 CRM 2.5 n3al fheghsay 10 91 dieil
2.2 fuduns e siuaadenluiu wieuneiinsee reagent blank
2.3 Ywansiaseiildlumuiamen X, SD, % Recovery uay T-test
3. A1S%1A" Precision Y89435LAT1EH
thifeyailldande 2 lUusziiudn Precision Taeld Horwitz’ ratio 38 HORRAT
N15IATIZRMUNTL T
1. n15%1 Limit of Detection (LOD) waz Limit of Quantity (LOQ) ¥89353tA512%
1.1 %3 sample blank dandn 2.5 n¥u
1.2 afiunsinsginuidasenuunidenluny
1.3 Juiintoya Auraanedy ayAldsauunasg
1.4 LOD = X + 3SD
LOQ = X + 10SD
2. N1SWIAT Accuracy U935 LATIZH
2.1 3 CRW/ 2.5 n%al fedheas 10 91 dieil
2.2 fdunsieneraadsinssiunionluiu wieustiins e reagent
blank
2.3 dwamsiaseriilaluduanma X, SD, % Recovery lag T-test

3. N1SWIA" Precision ¥89353LA18%



dayailaainte 2 luuseiliue Precision gy Horwitz’ ratio #58 HORRAT

LaLazEnIui
o 1 panAw 2557 - 30 fiugngu 2558
G Vol JURNITIATIERAY 91U TEUUATIVERUAMNINALLAZUY

nadfeinynsall neNdeuardadunisnannianisinyms

8. NALAZITAUNANITIATIZH

nsnsiadeuadldlaveisinsvvineaden wundiden wazlnunudeuvesdu taen1sm
Limit of Detection (LOD), Limit of Quantitaion (LOQ), Accuracy wag Precision Isﬁﬁﬁmmfjﬁa
Tasgvaumaeivaviland vemnguideinuesedl ddniduimundadenisudanimsinens nsy
FYINTNYHT WU NITAATITHLAALT BN
1. 11591 Limit of Detection (LOD) wag Limit of Quantitation (LOQ) ¥89353LAS1ZH
uaatdeulufu
TneAaszat sample blank §1121 10 81 A1uanen X uas SD 189 Ca (me/kg) NaNSIASIZHS

A9 1



A1919% 1 Nan19lATIEY sample blank $1u 10 91 LenA1 LOD wag LOQ

v dhwtfues Fraction
Y19 . AA Ca(mg/ke)
sample blank (n3u)
1 2.5 10 0.584 6.424
2 2.5 10 0.737 8.107
3 2.5 10 0.742 8.162
il 2.5 10 0.645 7.095
5 2.5 10 0.723 7.953
6 2.5 10 0.706 71.766
7 2.5 10 0.702 1.722
8 2.5 10 0.631 6.941
9 2.5 10 0.703 7.733
10 2.5 10 0.588 6.473
X 7.438
SD 0.653

ndoyanisned 1 thunme LOD wag LOQ
Fat LOD =X +3SD = 7.438+3(0.653) = 9.397
LOQ = X + 10SD 7.438 + 10(0.653) 13.968

'
o

aguladn Ca (meske) majﬂﬁmmmi’mlﬁ fiszduauidoiy 95% fe 9.397 me/ke uax Ca

(me/ke) Tlanusatiansenunalddosldsingt 13.968 me/ke

2. NMSWIA1 Accuracy U8939LAT1ERASAATziLAaLdasTuRyY

2.1 WA Accuracy 20935 Teiuaadenlufu fiszauaudududi (280.56-360.72
mg/kg)

Togld CRM GBWO7416a iwniasizsimuduneunsiesisiueafonluiy  nious
A1z reagent blank TNanThATIedRaensedl 2 wdihunduiamn % Recovery uay

WguiguA1aINNNTIAsIzInUA1IsIlaelY t-test
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a [y Y v [

st 2 nansheTzieadenluiu issduamnududusi (280.56-360.72 me/kg)

i vuinsegng Fraction
9 AA Ca(mg/ke)
(n3u)
1 2.5 22 12.759 280.70
2 2.5 22 12.407 272.96
3 2.5 22 14.346 315.61
4 2.5 22 13.226 290.97
5 2.5 22 13.299 292.58
6 2.5 22 14.989 329.76
7 2.5 22 14.347 315.63
8 2.5 22 13.526 297.57
9 2.5 22 13.586 298.89
10 2.5 22 16.560 364.32
blank 2.5 10 0.000 0
X 305.899
SD 26.69

INANSNN 2

1. AWIUMAN % Recovery 3NgNT

ANMILATIEYLA X 100

% Recovery

A191983 (2n1UTUT9)
305.899 x 100
321
= 95.40%

LNIN58BNSU 90-107% WEATI1 NIUNTINSEBNSU

2. WisuWigua1annsIAs1zinuA1salagly t-test

_ X-u

~sd/+/n

'
! a

ALRRENAILATIENVRIYANAFDU

Fop
®
x

I

u = AN
n

1
=)
D
=
o)
=
2
5



sd = standard deviation ¥83ynANAFU
athd | - 305.899 -321
26.69/N10
= 1.75
te, = 226 Tisyduaudeiu 95 %
szaziu ta < te, WARSIN HULNAINSERNSY

2.2 WA Accuracy vasiadmszduaadenlufuy fissiuanudutunans (2520-3120
mg/kg)

Tngld CRM NCS DC 85101 thunisievianudumeunisiesiziuaadenluiu niouis
A1z reagent blank WiNaNTIATIERRaeNsedl 3 udahunduiamn % Recovery uay

WguiguA1aInNTIesIzIiuUANRs ey t-test

A1519% 3 HaNTILATIEALARLTILIUAY NILAUAMUTUTUNAN (2520-3120 me/kg)

i dhanindogng Fraction
9 AA Ca (mg/kg)
(N3W)
1 2.5 250 11.400 2850.100
2 2.5 250 10.930 2732.500
3 2.5 250 11.063 2765.800
4 2.5 250 11.320 2830.000
5 2.5 250 10.974 2743.500
6 2.5 250 10.548 2637.000
7 2.5 250 10.616 2654.000
8 2.5 250 10.944 2736.000
9 2.5 250 10.888 2722.000
10 2.5 250 10.736 2684.000
blank 2.5 10 0.000 0
X 2735.490
SD 68.50

MNANT99 3
ALIUMIAN % Recovery MNEN3
% Recovery = 2735.490x 100
2820



= 97.00 %

LNUINITEBUTU 95-105% LA NIULNUNNISEBUTU

Wguigua1aInn1TIAsIznuA19salnely ttest

ANGAT t = 2735.490 -2820
68.50/\10
= 3.90
te, = 226 fiszduaudeiu 95 %
Inszazi ta > te, waneI lalknunueInIsERNSU

23 A1 Accuracy vesitimswiuaadenlufu Mssiuarududuge (4288.56-
4729.44 mg/kg)

Tngld CRM GBW 07458 vnninszsimutuneunsinsziunadenluiu  niouis
A1z reagent blank TiNaNThATwRRaeNs il 4 udihunduiamn % Recovery uay

WguiguA1aINNNTIASIEInUAIAsIlaelY t-test

a9197 4 nameziueadenluu ﬁizﬁummvﬁuﬁuqﬂ (4288.56-4729.44 mg/kg)

il vhninshedng Fraction
9 AA Ca (mg/kg)
(n3%)

1 2.5 250 12.935 3233.780
2 2.5 250 12.638 3159.420
3 2.5 250 14.078 3519.560
4 2.5 250 13.182 3295.380
5 2.5 250 13.912 3478.000
6 2.5 250 13.330 3332.500
7 2.5 250 17.126 4281.500
8 2.5 250 14.269 3567.236
9 2.5 250 13.361 3340.256
10 2.5 250 13.077 3269.145

blank 2.5 10 0.000 0
X 3447.678

SD 320.48
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NPT 4
ATLIUMAN % Recovery NGRS
% Recovery = 3447.678 x 100
4509
76.46 %

WNUIINNSEBUSU 95-105% Wanain liKuLNugin1seausU

Wguigua1aInn1TIesIznuA1slnely t-test

ANGAT t = 3447.678 -4509
320.48/N10
= 10.72
te = 226 fiszduaudesiu 95 %
Inszazi ta > te, waneIn lalknunueInIsERNSU

3. N15U1AN Precision 1893531A518MkAaLTeuTuRY

deyananmsiinseiuaaealufulude 2.1-2.3 1useidluen Precision lagly Horwitz’

ratio V15 HORRAT MWinasail

3.1 %N Precision ¥89959A51evkAaLdeulufu N5eauAutuTUAI (280.56-360.72

NAILATIZIRINTT 1N 2

1. MU %RSD 910
sd

5, RSD == x100
X

= 26.69 x 100

305.899
8.72

2. AU %RSDeypected N
Horwitz’ equation = 0.66 x 210318
— 0.66 x 2(1:0:5020.000305) Lﬁla C =305.899/10°
= 4.46

3. ANUIUAT HORRAT 910
HORRAT = 9%RSDisb/ %RSDespected
= 8.72/4.46
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= 1.96
WnuNsEaNsUlY HORRAT (Horwitz’ ratio)

- AOAC : HORRAT (Horwitz’ ratio) < 2
- EU, Codex : HORRAT (Horwitz’ ratio) < 2
Fodu wanen dunasinseensy
3.2 1 Precision 929333 ziuaadexluiu fiszduanududunans (2520-3120
mg/kg)
NEIATIZARIRNGT 3
1. AU %RSD
%RSD = 68.50 x 100

2735.49
2.50

2. AU %RSDeypected N
Horwitz’ equation = 0.66 x 2105059
= 0.66 x 2070500002755 T ¢ = 2735.49/10°
= 321
3. AMUIUAT HORRAT 910
HORRAT = %RSDiap/ %RSDespected
= 2.50/3.21
= 0.78
neunn1seausuUly HORRAT (Horwitz’ ratio)
- AOAC : HORRAT (Horwitz’ ratio) < 2
-EU, Codex : HORRAT (Horwitz’ ratio) < 2

FINU AN NIULNE9INNSERNSU

3.3 11 Precision v8935neinaaidenlufu Aszduanududuge (4288.56-4729.44
mg/kg)
NEILATIIRIRT99 4
1. fwad %RSD
%RSD = 320.48 x 100
3?7.68
= 9.30

2. AU %RSDeypected N



Horwitz’ equation = 0.66 x 2059
= 0.66 x 200500003468) 5 ¢ _ 3047.67/10°
= 3.10
3. A1UUAT HORRAT 310
HORRAT = %RSDiap / %RSDespected
= 9.30/3.10
= 3.00
naunn1seausuly HORRAT (Horwitz’ ratio)
- AOAC : HORRAT (Horwitz’ ratio) < 2

- EU, Codex : HORRAT (Horwitz’ ratio) < 2

fatil wanadn Lienunueiniseausy

12
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ANSIATITARUNTLY BN

1. N9 Limit of Detection (LOD) wag Limit of Quantitation (LOQ) ¥843536AT1ZH
uuntiideulufu ez sample blank 97131 10 971 AIWARIAT X Wag SD 199 Mg (me/kg)
NANITIATIZATIAT19T 8

A9 5 Wan15IATIEY sample blank §1uu 10 91 tiieniA1 LOD way LOQ

i dhminves Fraction
. AA Mg (mg/kg)
sample blank (A5)
1 2.5 10 0.472 5.192
2 2.5 10 0.482 5.302
3 2.5 10 0.281 3.091
a4 2.5 10 0.335 3.685
5 2.5 10 0.339 3.729
6 2.5 10 0.377 4.147
7 2.5 10 0.414 4.554
8 2.5 10 0.323 3.553
9 2.5 10 0.359 3.949
10 2.5 10 0.336 3.696
X 4.090
SD 0.719
mﬂsﬁagamswﬁ' 5 1411191A1 LOD tay LOQ
ﬁ\‘]ﬁ?u LOD = X + 3SD = 4.090 + 3(0.719) = 6.247
LOQ =X +10SD = 4.090 + 10(0.719) = 11.280

'
o

a3uladn MG (mg/ke) majﬂﬁmmiai’mléf fiszauanuosiu 95% Ao 6.427 me/ke way MG

(mg/ke) lanusatiansenunalddoslisini 11.280 me/ke

dada ¢

2. MSWIAT Accuracy ¥997359LA512Is AT zvinunti@enlufy

2.1 %A1 Accuracy vasaoasziuunii@enlufiy Aseauanududuni (44.99-57.15
mg/kg)

Tagld CRM GBWO7416a wuniAsigimutuneunsiasigiuuni@enluiu  ndeuvs
a ¢ v a ¢ o A Y o °
UATIY reagent blank THNANITIATIZAANTNT 9 UaNWAIUINNT % Recovery Way

WS UguA1INNISIATIZUAUANDS nelY t-test
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' '
a [y Y v o

AN 6 NanITIATIZTRUNT@eNTUAY NIEAUANUITNTUAT (44.99-57.15 mg/ke)

i vuinsegng Fraction
(%) AA Mg(mg/ke)
1 2.5 10 4.493 49.423
2 2.5 10 4.296 47.256
3 2.5 10 4.077 44.847
4 2.5 10 4.419 48.609
5 2.5 10 4.196 46.156
6 2.5 10 5.014 55.154
7 2.5 10 4.869 53.559
8 2.5 10 4.756 52.316
9 2.5 10 4.667 51.337
10 2.5 10 4.865 53515
blank 2.5 10 0.000 0
X 50.219
SD 3.49

NN 6

1. AWIUMAN % Recovery 3NgNT

ANILATIEALA X 100

% Recovery

A191989 (n1UTUTD9)
= 50.219 x 100
51.07
98.33%

LNIN58BNSU 80-110% WEATI1 NIUNTIN1SEBNSU

2. WSgUBUA19INNISAIASIZINUANDSnelY t-test

_ X-u

~sd/+/n

'
| a

We  x = ANLRRENAILATIENVRIYANAFDY
m = AND19D9
n = UL
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sd = standard deviation ¥83ynANAFU
et t - 50219 -51.07
3.49/N10
= 0.77
te, = 226 Tisyduaudeiu 95 %
NZaztY to < te, WARSIN HULNNNTERNSY

2.2 WA1 Accuracy veedsAwneiwuni@enlufu fiszduanududunans (399.2-
452.8 mg/kg)

Tngl¥CRM NCS DC85101 thamitasisvimudunoumsinssiuuniifeonlufiy wieus
A1z reagent blank lkan1siATIZifenIsnedl 10 wEnhu@IwInm % Recovery uway

WguiguA1annsIesIzIiuA1asalaeld t-test

A1519% 7 mansiesieiuun@enlufu AsEAuaLLNTunans (399.2-452.8 me/ke)

il vhmiinsegng Fraction
. AA Mg(mg/ke)
(N3W)
1 2.5 44 10.475 460.900
2 2.5 44 9.825 432.300
3 2.5 44 9.323 410.212
4 2.5 44 9.602 422.488
5 2.5 44 9.941 437.404
6 2.5 44 9.302 409.288
7 2.5 44 9.155 402.820
8 2.5 44 8.930 392.920
9 2.5 44 8.616 379.104
10 2.5 44 9.677 425.788
blank 2.5 10 0.000 0
X 417.322
SD 23.58

NNANT9T 7
ALIUMIAN % Recovery MNEN3
% Recovery = 417.322 x 100
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124
= 98.42 %

WNUNNITEBUTU 90-107% AN NIULNUNNITBUTU

WIguiguA1aINNNTIASIZINUA1I9SalnelY t-test

ANGAT t = 417.322 -424
23.58/V10
= 0.90
te = 226 Tiszduaudeiu 95 %
NSzazi ta > te, WARTIN NIUNETINTEBNSTY

23 A Accuracy vasdsaszviuunii@enlufu Assiuaududuge (531.46-
581.84 mg/kg)

Tngld CRM GBW 07458 thwniwsizvisudumeunisiesisiuanii@enluiu ndeus
ATz reagent blank lkan1sieszaidiensnadl 11 wdnhunduanm % Recovery uway

WguiguA1aINNNTIASIEInUA1RsIlaelY t-test

M139 8 HaM AN Teulufy NseRuANUTNTIgs (531.44-581.84 mg/ke)

i danindogne Fraction
. AA Mg (mg/ke)
(n3w)
1 2.5 44 12.693 558.470
2 2.5 44 13.091 576.015
3 2.5 44 13.451 591.855
4 2.5 44 12.983 571.230
5 2.5 44 12.581 553.575
6 2.5 44 12.619 555.225
7 2.5 44 15.468 680.570
8 2.5 44 12.755 561.230
9 2.5 44 13.401 589.652
10 2.5 44 12.554 552.369
blank 2.5 10 0.000 0
X 579.019

SD 38.48
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9NANTT 8
ATLIUMAN % Recovery NGRS
% Recovery = 579.019 x 100
556.64
= 104.02 %
LNUIINITEBUTU 90-107% WAAIIN NIULNUTINITEONTU

Wguigua1aInn1TIesIznuA1slnely t-test

ANGAT t = 579.019 -556.64
38.48/V10
= 1.84
te = 226 fiszduaudesiu 95 %

WNSIERETIY t > te, WARSIN HULNNNTERNSY
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3. ASUIA Precision Y8933 zvnuni@eulufu
ideyanan1sinseiuniligedludulude 2.1-2.3 useidiuen Precision ngld Horwitz’
ratio %158 HORRAT lofnadsl
3.1 w1 Precision 984383 nseisunii@esludu fiszduanududusi (44.99-57.15
mg/kg)
NAILATIZRA R399 8

1. AU %RSD 910

% RSD = % =100
= 3.49 x 100
50.219

= 6.94

2. AU %RSDeypected N

Horwitz’ equation = 0.66 x 2059

= 0.66 x 2105800000502 dg  250.219/10°
= 4.46

3. A1UUAT HORRAT 310

HORRAT = 9%RSDiup/ %RDespected

= 6.94/4.46
= 1.96

neunn1seeusuUly HORRAT (Horwitz’ ratio)
- AOAC : HORRAT (Horwitz’ ratio) < 2
- EU, Codex : HORRAT (Horwitz’ ratio) < 2
Fodu wanein dunasinseensy
3.2 %1 Precision 289333zsiuunii@eslupu fisziuannududunans (399.2-452.8
mg/kg)
NEIATIZARAIINSNT 10
1. AU %RSD

%RSD 23.59 x 100

417.32
5.65

2. IR %RSDeypected 310

Horwitz’ equation 0.66 x 21-0-51089)



= 0.66 x 2105020000417\ Hg -~ 417.32/10°

= 4.26
3. A1UIUA1 HORRAT 910
HORRAT = %RSDyp / %RSDexpected
= 5.65/4.26
= 1.33

WNaUgiN15eausUlY HORRAT (Horwitz’ ratio)
- AOAC . HORRAT (Horwitz’ ratio) < 2
- EU, Codex : HORRAT (Horwitz’ ratio) < 2

AU AR HULNAITINSERUSY

3.3 ¥ Precision ¥a9353asenanil@esludu Nszauadududugs (531.44-581-84
mg/kg)
HAIATIENAIRNTI9N 11

1. AU %RSD

%RSD = 38.47 x 100
%19
= 6.64
2. AU %RSDeypected M
Horwitz’ equation = 0.66 x 21:05t0s9)
= 0.66 x 200500000579 (5 ¢ = 579,019/10°
= 4.05
3. AIUIUAT HORRAT 910
HORRAT = %RSDius / %RSDeypected
= 6.64/4.05
= 1.64

nean1seausuly HORRAT (Horwitz’ ratio)
- AOAC : HORRAT (Horwitz’ ratio) < 2
- EU, Codex : HORRAT (Horwitz’ ratio) < 2
Fath wanedn shunasinseonsy
9. A3UNANITIATIEN wazATuuz
mMsnTeaeumuldlveditinziwradoy winfiFoy uaslnundouveiu WUl

e URAnnsau nduiaiuinisasaaeuiiarladeniswdn 193smuniodnneniumaniiuag
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Hand veanquiduinuesiadl dinIdeiautadenisndamanisinens nsuivinsinees tny
AT CRM/SRM udathinusediumusunasinaniianaunsadnls (LOD/ LOQ) mAuuiu
(Accuracy) wagALAEN (Precision) Lanadl

ASIATIZALARLY L
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1. NMIMAULNL Accuracy Y093 LATIEMLAaR YL TUAY

. o % LTINS Nan1s  T-test  LNAWINITEONSU  WaNS
FEAUAINULIUVU . - y -
Recovery YoUIU Uszeilu 71 95% Uszilu
1. 61 (280.56- | toa< ton |
95.40 90-107 % WU 1.75 WU
360.72 meg/kg ) ty = 2.26
2. na19 (2520-3120 , teal< ta C
97.00 95-105 % WU 3.90 Taisinu
me/kg) tyi = 2.26
3. 84 (4288.56- . tea< o .
76.46  95-105% L 10.72 Taisinu
4729.44 mg/kg) to = 2.26

MM sUsTRiuANNgNFBs WU % Recovery vasnnuididusi waznansegluinasisensy
duanudutugilioglunasivensu wazideilumeanuuaninsznindilinseildiuaase
Ty T-test nud1 Aarmdududilsifinnuuansne fanududunarsuazgeiiinesidanny
LANFIAUATESS waneIAs AL iannsaseusUlE AU (280.56-360.72 me/kg )

waniaEdudunakaasilauiuillannsoseansule

2. ANSIANULNE (Precision) ¥89353bA51zvkAaLT 8L luRAY

Precision
SEAUANULTUTUY 9%RSD LNUNNNS NANIS
9%RSD HORRAT 3 )
expected YoUTU Uszulu
1. 1 (280.56-360.72 B .
8.72 4.46 1.96 < 29K <2 WN1U
mg/kg )
2. 1A (2520-3120 - ,
2.50 3.21 0.78 < 2% <2 WU
mg/kg)
3. g9 (4288.56-4729.44 . .
9.30 3.10 3.00 <2 Y90 <2 Tainu

mg/kg)

NMIUsTIUANUNENDITIATIENANNdNTUALayNa1e A1 HORRAT  agluinnu
gausu diuanududugs A1 HORRAT iunaeiinIvum (AOAC : HORRAT (Horwitz’s ratio) < 2

14
aaaa
U

%38 EU, CODEX : HORRAT (Horwitz’s ratioc < 2)) wansinisiilanuiissiianansaseusulaini

Wntusiuaznans druanudntugslianunsoveusula

3. Usunaudngaianunsadale (LOD) winfdu 9.397 me/kg wagtSunaimngailanunsaiinsieiuas



F1e9uNald (LOQ) Wiy 13.968 mg/kg
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ANSAIATITARUNTLY BN

1. MIMIAMNLNY Accuracy Ua9InlATEiuunigouluay

23

) LNEUINTg
. o W % LNEUSINIT NANS o 4 NANS
FEAUANUVUVY . - T-test  gaUIUN -
Recovery GREGY Useiiu Uiy
95%
1. 1 (44.99-57.15 , tea< tor ,
98.33 80-110 % WU 0.77 WU
me/kg ) teg = 2.26
2. a9 (399.2- , tea< tai ,
98.42 90-107 % WU 0.90 WU
452.8 mg/kg) tyi = 2.26
3. g4 (531.44- , tea< Lo ,
104.42 90-107 % WY 1.84 WU
581.84 mg/kg) t = 2.26

NNsUTEINATUGNABY WU % Recovery agluinamigausuynseauanududy uag

Wi lUmANLUANA19EnI ARzl iUA1a5e Iag T-test WuIMmNszAUANUTNTUATTLA

Lifienuuansneiu wansindsidianuusduanunsagansulaynszauaiududu

2. MSMANUTIES (Precision) Y93t 1esiwunddenlumu

Precision
SEAUANULTUUY %RSD LNUNNNS NANIS
9%RSD HORRAT 5 )
expected YoUTU Uszulu
1. 9 (44.99-57.15 . |
6.94 4.46 1.96 < 29K <2 WN1U
mg/kg)
2. a9 (399.2-452.8 - ,
5.65 a4.26 1.33 < 2% <2 WU
mg/kg)
3. GN (531.44-581.84 - .
6.64 4.05 1.64 < 2 9%99 <2 WN1U

mg/kg)

INMIUsTTIUANUNEMNTEAUANYNTY A1 HORRAT laliiuinaueifinviun  (AOAC

HORRAT (Horwitz’s ratio) < 2 %38 EU, CODEX : HORRAT (Horwitz’s ratio < 2)) ARt

A v vy
AU NEUNsaseusUle

3. Usunausinanfianunsadnls (LOD) winiu 6.247 me/kg wasUSunasinaniianansaiingeiiay

Feunale (LOQ) WA 11.280 mg/kg
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10. Mathwanuidglulduszlevd

mylaseiiaaden uunidey uaslnunadedluiu losunsaseaeuauldlauaii
Huitinesgu uisitianugndes mnzauiiazianlduayaseunquanudeanislunsianidly
MTARTIERL UaTEINIINENUHANTIATIEIFoE19gnAes Wiud uazTetiold nauithmnede

Vo UANITIATIEAY WagdSUUSNTITeiLAaen wazwinidduy Tufu

11. Arvaunl
YBUBUAMANLIINNUNGNAITERRIUTEUUATINEUAMAAULAY T ININWT AL

Suislunisujifausazudundlatdymeng 9 Tun1siide Tidusegarslulases

12. 19NH1591989

nALIdENuATLALl. 2553. AiloTinsgviaumaaiiiasiland. drinideimudadenimdnnis
NSNYAT.NILIVINTAYAT. NTUNNA.

Ins1 T, 2549. MsnsrvdeuAUliliverisnaaeuninall. aatuITeInemansuas
walulaguisUsemelng. naunna. 34 wi

fimss fardes. 2549, LU URN1INAaRUANYNABIYENITIATIEA. NTIINEIMEATNTLINNE.

NIENTIATITUAY. WUNYS. 124 111
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