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FaN15NAABY (NM¥199nq1) Method Validation on Analysis of Water Soluble Potash in

Fertilizer
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Ansgiiignees wiudy uaziduiiundede Fsanusadrsdsldmummsgiuaina Taenns@nwimana
Qﬂ(;f’e]ﬂ (Accuracy) A3LNUEN (Precision) H9Anuduldunse (Range and Linearity) U%mm@?wqm‘ﬁ'
a@1115039 b9 (Limit of Detection; LOD ) LLamJ'%mw?ﬂqmﬁamﬁa%LquﬁLLamwmumaléf (Limit of
Quantitation; LOQ ) iflun153iAsey Certified Reference Material (CRM) 7ifiUSsnailnunviiazane
1 3 sefu Ao f1 nans wazge nsUssidiunnugndesassilasnisman Recovery wudn ogluinmst
NM390U3U LALMIAIAALANASTENINA AT IZAlF A UA1a3Iv09 CRM Tagld t-test wudn Andl
Aasenlalduaneneiy nMsussdivanuwiug) Ingldaunisves Howitz’s Ratio wudn A1 HORRAT og
Tunausinseaudu N15WIA Range wag Linearity wuin 9aeifannuduiusidudunsiwazifuaed
mmzauﬁm%’umﬁmwﬁiwLLwﬁnﬁasawﬁﬂuﬂsmﬁ fio 0-15 ppm @dlAn Correlation coefficient
Wity 0.9999 menUSuasgaitannsainld (LOD) Wiy 0.8 % wazUinasigafianunsaiinsiz

wazseUNala (LOQ) Wiy 2.0 % WeodnsizviniAiauwiugiludiegadanilugnsin nans uag
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The study, Method Validation on Analysis of Water Soluble Potash in Fertilizer, is to find
the accurate, precise and reliable technique which is practical according to the international
standard. The accuracy, precision, rang and linearity, Limit of Detection (LOD) and Limit of
Quantitation (LOQ) were intensively studied. The Certified Reference Material (CRM), which
contains Water Soluble Potash in three levels including low, medium and high, was also
analyzed. For accuracy analysis, the recovery result was found in an acceptable criteria. There is
no difference between the result from the analysis and actual CRM under t-test. For precision
analysis, the Horwitz’s Ratio was applied and the HORRAT result was found in on acceptable
standard. For rang and linearity analysis, it was found that 0-15 ppm is the suilable level for range
and linearity, and Water Soluble Potash analysis, which the Correlation coefficient at 0.9999. The
LOD was found at 0.8%, and the LOQ at 2.0%. According to the precision analysis in sample
taken from the fertilizer containing low, medium and high formulations, the HORRAT results
were found in a acceptable standards. Therefore, the study of Method Validation on Analysis of
Water Soluble Potash in Fertilizer reveals that the technique which was applied is practical for
the analysis in the laboratory of Production and Resources Inspection Development Group,

Office of Agricultural Research and Development Region 5.
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7. WBNINAADY
gunsaluazasAd
1. 1393 Flame Photometer Sherwood Model 420
2. wiodfmaten 4 Fuie way 2 fuvls
. WA3BEN
. favauseu
inseafildlumsufiinsiasen
. A158TaN8UIATTIUINNALTEUALTNTY 1000 ppm
. Calcium carbonate (CaCOs)
. Hydrochloric acid (HCL) LUutu 36-38%

[y

409198950509/ 1a7 019891 M35 (Certified Reference Material; CRM)

O o N o L AW

- Potassium dihydrogen phosphate (KH,PO,) g»ns 0-52-34
- Potassium chloride (KCU) ans 0-0-60
ad
35019
1. M3ANYIMIAIAUGNHABY (Accuracy) VBINITIATIEN CRM NflUSIalnunviiazaei
WU 60.39%, 34.614% Way 2.0046% ALIUNITIATIEN A9
1.1 49 CRM Umitin 0.2xxx - Lo NTU A1 udUaE 10 91 wiouvin Blank lagyana
A P Y] ° a v a Y
A1 WaZATBILBLRYINY YNNTIATIEA LA ARSI
1.2 A dunsAsIEnNdIs e seiUsS Il nwnNiazan el
1.3 Tuiindoya waguInua
1.4 WSguiguamnlanuaAisusesas CRM
1.5 1NUN8USU
1.5.1 % Recovery \Na9IN1588U5U WINAU 98-102 % (AOAC, 2012)

ANSAUIM % Recovery = _ @iAsizila x 100

AN99dI@INTUSUTRa)

1.5.2 Uszdiuanuuwansalagly t-test inauenIseausu t < Tc NANuUasi 95 %

t o= (x-w/6 /)
dlo x = ﬂ"]La?{ama%lmwﬁsuaqsqﬂmaau
U = AND19D4
n = $auth
S = Standard Deviation U839yANA&aU

2. ANSANYINIAIAINUBLUET (Precision) ¥890153LAS129 CRM flUSunaulnwnsazateun

[

WINAU 60.39%, 34.614% wag 2.0046% ALIUNITIATIEN A9



2.1 F9 CRM tntin 0.2xxx - Looox 15U ANLTNTUaE 10 91 Wiowyin Blank lngymaa
181 WAZLASBILBLRYINY YINNTIATIEANIATLANANGIU

2.2 AAUNMTIATIZRANITIATIZRUTINALNL Tz a8
2.3 Guiindaya wazAuInHa
2.4 AUIIAT Precision agld Horwitz equation A1WaML UL Repeatability

2.5 N15UseLUAN Precision 989901536AS189 CRM 1AgANSAIUINMIAT % RSD wauseiiiu
Tnaley HORRAT nausin1seausu HORRAT < 2 (AOAC, 2012)

%RSD = (SD/X)x 100
HORRAT = 9%RSD/ Predicted Horwitz RSD
Predicted Horwitz RSD = 0.66 x 2 (10318 ©

C = (Concentration ratio =

= Concentration /100
3. NMSANYINIAT Range Wag Linearity U945 lAT Iz AlNLNUIaz a1

3.1 4 Sample Blank 1utin 0.2xxx - Lxxox NSU WRNAITaEAIBUINTFIUINWN AT 7
STAUALULTY @D 0, 5, 10, 15, 20, 25 waz 30 ppm

3.2 AUHUNTIATIEARLIT AT IZ AL N Tz AU
3.3 dhdayailldunasiansmseninanududuresitegiiasinsgulnuvadey fu
ANAIULUNVDILEITIBIUINLATDY Flame Photometer (Reading)

3.4 N sav e duLdun T

3.5 49 Sample Blank uadnasazarsuasgrulnuvadoulugrsaududuindudunse
MU 3.4

3.6 Audumsienginiiessilnumeiiazanei
3.7 JA129 3 91 uazvnAade
3.8 Tufinua afunsvlsznindnadsrududuresiegsiifuasinssulnuade
fuAnadeves Reading
4. nsAnwImAUIIuAgafiaiutsatale (Limit of Detection; LOD) wazU3unaifigad
annsaiaTgiuarTeuRals (Limit of Quantitation; LOQ) vesn1sliaseilnunviiazanati
4.1 43 Samnple Blank B9mIn 0.2500¢ - 100 NS §113U 10
4.2 Fudunsiessiauisinseiinunsiiazatet
4.3 (ufindeya dunmeiade adeiuunnsgu
4.4 AUIMIAT LOD tay LOQ

LOD = X + 3SD
LOQ = X +10SD



5. MsfinyAIATILLLEA (Precision) vesogataiadifiiuimalnunsiiazanstlugns s

(12-0-3) nan4 (15-5-35) waves (0-0-60)

5.1 Faegateiadl 1h9iTn 0.2x00¢ - 1ooo NF1 NEuY Blank (112U 10 1) 110
AnTgiiauanssiu

5.2 fudunsieneinisinneiinumeiozanei

5.3 Uuiindaya LagAuinmHg

5.4 AuaIAT Precision aglt Horwitz equation AMWaLUU Repeatability

5.5 NM3UsEIUAT Precision ¥84n153ATIzviR0g9denil Tngn1sAiamen

% RSD waluseiiulngly HORRAT 1Nau9in1seausu HORRAT < 2 (AOAC, 2012)

nauazEnud
AaAL 2556 — 30 Nugney 2558

Vel fuRn1Tlisende nquimuIn1snsIvaeuitlasdatenIsnds aan.s

8. NAN1SNAABILAZITAL

1. AT9UIA1 Accuracy U89n153LAT1E CRM FiUSIuunTiazatetii Wi 2.0046%,
34.614% Uag 60.39% wuin agluinusiniseeusu (AOAC, 2012) lawildn %Recovery Wnfiu 100.03,
100.02 waz 100.01 AuEIFU HoRa15anmIAIAULANA19TE MRS 2R e AUA1939989 CRM
Tneld t-test wuin AfasRlaldunnaneiu Tnedian ttest fisydumnudesiu 95% Wity 0.18, 0.29

Wag 0.07 MUAINU (AN51991 1)

13797 1 A1 Accuracy ¥994M5ATIET CRM Tivsunailnumsiiazanetludewnd

1 d'a ;7
AMNAATIZIALA

A1939(a1n1U Cer.) %Recovery t-test
(%K,0) (%K,0) (98-102) #i 95%
2.0046 2.0051 100.03 0.18 yausy
34.614 34.620 100.02 0.29 gauu
60.39 60.39 100.01 0.07 gausu

2. N15UIAN Precision 984n1536A51¢% CRM NHUSUNaulnunyazanay wiinu 2.0046%,

34.614% Wwag 60.39% Usvilulaglyd Horwitz equation wui1 A1 HORRAT agluinuainiseausy

'
= a 1

(AOAC, 2012) f59uAN

AU 0.14, 0.21 way 0.30 MUY (M15797 2)




P1379% 2 A1 Precision ¥89n153ATIER CRM NdlUSInalnunynazanelulewnd

A1939(anlu Cer.) ATATIEALE %RSD HORRAT
%RSD
(%K,0) (%K,0) expected (< 2)
2.0046 2.0047 0.33 2.38 0.14
34614 34.639 0.32 1.55 0.21
60.39 60.49 0.43 1.42 0.30

3. N1911A1 Range Wag Linearity ¥89n153LAT18ALNUNTNaEa1811 WUI1 A1 Range N15¥AU
AUNTY 0-30 ppm wazA1 Linearity MiszAuaududy 0-15 ppm Fafiauduiuseglugianiiu
\EumTe TaslAn Correlation coefficient winfiu 0.999 AatiugsifinuduRus Judunsanaziduded

wingandmiunm s seilnuneiiazateuntudewndl Ae 0-15 ppm (157199 3 wag 4)

13797 3 NANI9IATIEAAT Range T89aN3UIAIFIUINL VAT NUAAEAIIULTUTY

AMULTUTUY . o
asunsgrulnuvaey (ppm) Pomdvanadsdiiala
0 0
5 5.1
10 9.8
15 15.0
20 19.9
25 24.7
30 30.6
A1 Correlation coefficient; r = 0.999




M1399 4 HAN1TIATILYIAT Linearity U99a13119 5P UL NLNAT U LAY A UTUTY

AALTNVDILEIVDIUAAZAIULTUTY

il 0 3 6 9 12 15
ppm ppm ppm ppm ppm ppm
1 0 3.0 6.1 9.0 12.2 15.2
2 0 3.0 6.1 9.1 12.2 15.3
3 0 3.0 6.1 9.1 12.2 15.3
LQSEJ 0 3.0 6.1 9.1 12.2 15.3

% Recovery
- 100.0 101.7 101.1 101.7 102.0
(98-102)

A Correlation coefficient; r = 0.999

4. MImAsIaIgatannsadala (LOD) warUSuaumanianunsalasisikasseaunala

Y I

(LOQ) vesMTIATIEhlnunyiazareul Inen153ATI8YIRI8E19 Sample blank (§n5 18-46-0) 31U

10 91 AwdasuALede (X) wagan SD wuin

X = 05
SD = 0.1
LOD = X +3SD=05+30.1 = 08%
LOQ = X+ 10SD = 0.5+10(0.1) = 1.5 %

Wolar1 LOQ 1Ay 1.5 % 39911n15@n9111A1 Accuracy Wag Precision ¥89n153LASIER 7
5¥AU LOQ = 2 % Wu31 A1 Accuracy kaz1 Precision agluinaiainiseausu (AOAC, 2012) Failen

%Recovery WU 100.03 wazA1 HORRAT Winifu 0.14 (a5l 5)

M15991 5 A1 Accuracy Wag Precision U99n153LATIEH NeaU LOQ = 2 %

LOQ Accuracy Precision
%Recovery - HORRAT -
2 %K,0 NanN1sUseLuU Nan1sUssLiu
(98-102) <2
100.03 AU 0.14 IRERA

5. M3MAN Precision wasshetadeadinduinalnunaiiazatevirlugnsen (12-0-3) nans (15-
5-35) Waggs (0-0-60) WU A1 HORRAT Wiy 0.79, 0.16 uag 0.1 Faagluinasinnseensu (ms1ef

6)



aNaa

= i .. ) L a =i s °
$1319% 6 A1 Precision SU’ENG]’J’EJEJ'N‘IJEJLF"lﬂWIiJ‘UiiJ’]ELJIWLLVI%VI@SGWEJUﬂUQGﬁGﬂ NAN WaTEN

. Ganalnunafiazane (%)
anau 5
gnsdn 12-0-3 gasnang 15-5-35 gn3ge 0-0-60
1 4.4 35.0 60.2
2 4.3 35.0 60.2
3 4.2 35.0 60.2
4 4.3 35.0 60.3
5 4.3 35.0 60.4
6 4.3 34.9 60.4
7 4.3 34.8 60.4
8 4.3 34.8 60.4
9 4.4 35.0 60.4
10 4.4 34.9 60.3
Mean 4.3 34.9 60.3
SD 0.07 0.08 0.09
%RSD 1.68 0.24 0.15
%RSD expected 212 1.55 1.42
HORRAT 0.79, gausu 0.16, ¥9u3U 0.11, #9u3U

9. ayUNaNIINARRILAT TaLEUBLUY

wamsnsnaeualdldvesismaiemeiinunfiazarsiilutoninuin mslased CRM 7
fusinalmunsiiazansth wihtu 60.39%, 30.614% wag 2.0046% fiAn Accuracy agluinmusinissonsy
LazAIANLLANAITENI AT T e LA fuA19Taves CRM Tneld ttest wudn Ariidingnziilelal
wane19i A1511A1 Precision Uszillulagly Horwitz equation wudn A1 HORRAT agluinauainng
gausU NSWAT Range uaz Linearity wuin dafidmuduiusidudunswuasidurisiimunzaudmsu
MTAIATIZA A 0-15 ppm USinausaadiannsainld (LOD) Wiy 0.8 % wagUSnausgaiianise
Anseiuarssnunald (L0Q) whity 2.0 % Welnmeiisedieonddiviinalnwsiiazarsdly
gn3m1 (12-0-3) na1a (15-5-35) wazgs (0-0-60) wud1 A1 HORRAT agluinmusiniseusu deAnild
Fomuntuagluinusinsseniuamunsgiuaina fuisiengdidaumnganlunisiesein
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