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1. [XL®IC

AR, MRS RBRIED ISR &I QD E P ERE R R D IR 2D 5 5 RIS IE R LS O ST
FHWSATIIW N2 L, BICHER E TEEXEESERVIEEHI AT S THHI L0, ZbE ey
T EORESLIZ O W TEENEE LN TN,

AE RS B BR A D IS I i S AL T B KR IEMED AU (W-P,0s) , KIEMEI B (W-K0) , KiEtE~r 7
(W-MnO) , KiEMEHEN (W-Zn) , ZKEEMESH (W-Cu), ZKIEMESR (W-Fe) & OVKIEMEEY 7 72 (W-Mo) Ot
FEZDWT E NEREEEERRDIBER A AR W FIEIC OV TRRETL7-.

A lENE, WCRAEEF O AKEEMED A (W-P20s) , KEPENNE (W-K20) , /KIEME~ 24 (W-MnO) , 7KV
Hidh (W-Zn) , ZKEEPESR (W-Cu) , KIEPEEK (W-Fe) & OVKIATEEY 7 7 (W-Mo) Z xR EL TR TIRVIEES
i A 7O AE MRG0T, ZOMEERLET5.

2. MERUAE

1) SHEAEE
ST BB LT, L TOBIRIRE A IR, FRER == A IR G IEEL & ORI & R E A
AEERE .

2) RAX

(1) 7K: JSK 0557 IZHUET D A3 FHH DRZRE LI

(2) HElg: JIS K 8180 |[ZHIE T D3k,

(3) THlR: JIS K 8541 |ZHiE T D3k,

(4) Bilg: JISK 8951 |ZHLE T Hakk.

(5) B¥EEEE: JIS K 8223 [THLE T Dk,

(6) TrE=T/K: JISK 8085 |ZHLE T DRk,

(7) Zx/)—=NTHAEE: NS K 8799 I[CHET DT =/ — L 7HL A2 1 g% JIS K 8102 ([ZHET 5=
4 =1 (95) 100 mL [ ZIELT=.

(8) fieladk () ¥ : JIS K 8981 (ZHUET 2 Hil#k () 5 g A2 (1+1) 49 10 mL K OV B D KITIED>
L, BWIZAKREMZT100 mL &L7=.

(9) FATTUEERFTNITLEE: JIS K 9002 [ZHETEF AT T U T A 50 g Z/KICIEDLT 500
mL &L7-.

(10) $f 33 (1) ik : JIS K 8136 (ZBLE 4 DML~ (1) A 50 g 21 (1+1) 200 mL (2.

VRSAATBOE NEMOKEETN B R et 2 — 4 B 2 —
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LTHEMNLI=DG, KEM AT 500 mL &L7-.

(11) VAFEFEUERR (P,0s 10 mg/mL) : JIS K 9007 ([ZHIE T2V AM —/KFEHIT L% 105 CTE2 CTH 2
BREINEAL, 73 —2—HCTlRIm LT, 19.17 g ZO0 L) BILIZIEEST2, D EOKTENL, 2RT7 T
A1 1000 mL (2L AN, filfE 2 mL~3 mL Z00%, R ET/KEMZT-.

(12) VABAEYERR (P,0s 0.5 mg/mL) : D AEEFEHENRR (P20s 10 mg/mL) 50 mL A48 ~7 7 A= 1000 mL (Z&
0, gL 2 mL~3 mL 2%, HERETKEMZT-.

(13) AV AFEHERR (K20 Img/mL) : AU AEHER (K: 1000 mg/L) (BIsR L% ICSS) A L7-.

(14) < T AEHERR (MnO 1 mg/mL) : ~ > H U AEHERR (Mn: 100 mg/L) (BIHL;ICSS) Zff FH L 7-.

(15) HEEAEAENR (Zn 0.1 mg/mL) :  HEMEYERR (Zn: 100 mg/L) (BIHAL;ICSS) Zfi AL 7=.

(16) #EHERE (Cu 0.1 mg/mL) : FAEHEE (Cu: 100 mg/L) (BAHAL2;ICSS) &ff FiLT-.

(17) $HFEHERR (Fe 0.1 mg/mL) : SREEYENR (Fe: 100 mg/L) (BAH{L;JCSS) L 7-.

(18) V7T AZHEK (Mo 1 mg/mL) : EUT T UAEHERL (Mo: 1000 mg/L) (BIH{L;ICSS) &4 L
7-.

(19) EV7 T AR (Mo 0.01 mg/mL) : EV7 7 AFEHERR (Mo 1 mg/mL) D — & &4 7K TIEMELZ 100
EICAIRLT.

(20) FEFIEWK: JIS K 8747 ITHETHNFTVU (V)T =0 A 112 g ZKIZEL, il 250
mL Z X 72, JISK 8905 ([ZHLET HLEV T 7 VAT o E=0 LIUWKFI 27 g 2 KIZEENLTINA, BIZ
KZNZT 1000 mL EL7=.

(21) TVHMHIAIERR 12 JIS K 8617 I\IZHLET DRIEH VDL 12.5 g 28 —7—2000 mL (21322040,
YEOKEMA, g 105 mL 2R % 12N, DRENEAL, imts, KZ2IZ T 1000 mL &U7z. /KGRI E
(W-K20) D3I IV =,

(22) TUIHIANAERK 2. JIS K 8132 IZHLE T DML AR F 7 LZNKF) 152.1 g 2 —77—2000 mL
I ED, D BEOKEIMZT-1%, MR 420 mL 24 % [2NZ TRL, BIZKEMZT1000 mL EL7-. KIE
P~ 77 (W-MnO) D F3HTIZ .

3) WERUEKE

(1) BFRKQA: sartorius CPA423S

(2) ETFifEREESIRVIEEE: —=8.ERT RS-12
(3) Fyh7L—h: LHET: NP-6

(4) S CEEET: EEE/ERT UVmini-1240

(5) JRFWEHrEmE: AingTr/ay—X Z-2310

4) aWAE

B g% 1 mg OHTETIFNDED, £2ET7 T A2 100 mL IZ A, AR 50 mL 22 CTIRVIE W 7-1% K CTE
AL, A3 FETAHEL CRBHAIKRE LT- (Scheme 1) . ZOREHAIKIZHOUWNT, KEEMED ARE (W-P,0s) 1337
REVT T UEET B =0 LIRS YEEETE (Scheme 2), KIEMENNE (W-K20) , KEEME~ > T (W-MnO) , 7K
PEFER (W-Zn) , KIEPES (W-Cu) S OVKIEPESR (W-Fe) 137 L — AR T- W e, KIEPEEY 7 5 (W-Mo) 1
FA T T NI DR ETED FNATE L TUHIE L7 (Scheme 3~5) .

7B LRI KD B ORI U725k b FlinfEl2CE iR RIS IR0 IR- A O -l T EE
Scheme 6 {Z/RLTz.
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1 g analytical sample | Weight to the order of 1 mg into a 100-mL volumetric flask

<—Water, about 50 mL

Shaking to mix |

<—Water (up to marked line)

Filtration | Type 3 filter paper

Sample solution |

Scheme 1 The flow sheet of simple extraction procedure

Sample solution |

Aliquot

(predetermined volume) 100-mL tall beaker

< 4 mL of nitric acid (1+1)

Heating | Boiling

Standing cool |

Transfer | 100-mL volumetric flask, water

< 1-2 drop(s) of phenolphthalein solution (1 g/100 mL)
< Ammonia solution (1+1) [neutralization]

< Nitric acid (1+10) [slightly acidic]

< 20 mL of coloring reagent solution

< Water (up to the marked line)

Leaving at rest | For about 30 minutes

Measurement | Spectrophotometer (420 nm)

Scheme 2 The flow sheet for water-soluble phosphoric acid (W-P»0s)

Sample solution |

Aliquot

(predetermined volume) 100-mL volumetric flask

< About 10 mL of interference suppressor solution
< Water (up to the marked line)

Measurement | Atomic absorption spectrometer

Scheme 3 The flow sheet for water-soluble potassium (W-K,O)

and water-soluble manganese (W-MnO)
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| Sample solution |

|
Aliquot
(predetermined volume)

100-mL volumetric flask

< 25 mL of hydrochloric acid (1+5)
< Water (up to the marked line)

Measurement | Atomic absorption spectrometer

Scheme 4 The flow sheet for water-soluble zinc (W-Zn), water-soluble capper (W-Cu)

and water-soluble iron (W-Fe)

| Sample solution |

I
Aliquot
(predetermined volume)

100-mL volumetric flask, water

< About 5 mL of sulfonic acid (1+1)

<= About 5 mL of perchloric acid

< About 2 mL of iron (III) sulfate solution

< 16 mL of sodium thiocyanate solution (while shaking to mix)
< About 10 mL of tin (II) chloride solution (while shaking to mix)
< Water (up to the marked line)

Leaving at rest | Until the red color of iron disappears
[

| Measurement | Spectrophotometer (460 nm)

Scheme 5 The flow sheet for water-soluble molybdenum (W-Mo)

| 5 g analytical sample | Weight to the order of 1 mg into a 500-mL volumetric flask
<—Water, about 400 mL

| Shaking to mix | Rotary shaker (30 - 40 revolutions/min) for 30 minutes

<—Water (up to the marked line)

| Filtration | Type 3 filter paper
I

| Sample solution |

Scheme 6 The flow sheet of extraction procedure using rotary shaker

3. BERRUER

1) FERLEEIC KD EED

IKEMED AU, IKVEME~ T, KERPETER, AKTATES K OUKIEMERRIC DUV TIEEEE 12 A8, KIS
DNTERE 13 JEAWT, B TEEEREEIRVIE S E FW Rl 5 15 AR EE ORI EEOF B K Y
RIEDOTNED 95 Yof 548 X M2 (157 ELAR O JE PHICHE X Fig. 1 ITRL7z.

IKEEMED AU (y=1.005x+0.005, r=0.999) DIHED 95 %fEHE X 13X 0.997~1.012 T, HIF D 95 %= HHIX[H]
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13-0.057~0.067, KFEMIME  (3=1.001x+0.011, 7=0.999) DREZD 95 %[FHE X [H]1£0.980~1.022 T, Ll D
95 % EHEX M1X-0.104~0.125, KiEH:~ 7 (3=1.006x-0.001, 7=1.000) DEHZD 95 %{EHEIX[HIE 0.999~
1.013 T, GJH D 95 %S H#E X [#13-0.005~0.003, KEMHHEH ()=1.005x-0.001, =1.000) DEEZD 95 %IEHHX
fH130.999~1.010 T, B17 D 95 %(FHEX 13-0.003~0.001, /KIEHS (=1.001x, 7=1.000) DEZXD 95 %[5
FEX 1T 0.999~1.004 T, Y17 D 95 %{EFEIX[E]13-0.0004~0.0003, KIEMER (=0.997x, =1.000) DAEHZX D
95 %fEHEX T 0.992~1.002 T, BT D 95 %EHEXEIZ-0.001~0.001 THY, W hvb JERFERBRED IC
IRSIVTCW D EE RO HELEFIPHN Th o7z

KEPEEY T T AZOWTIE, 3B 3 ma AV, b NEEREERIRVEE LR EARE - TERER
4 SOMT CRBRE EHEL TEONRERE Table 1 ITRUTZ. £, ZOREDLZENEN 2 BEOKAED F e
KON t BB DFERA Table 2 (RLTZ. WTNOFEHIRB W T, IEEMSESRBRED TRO LN TS HIA =
KHES % THERZETRDONE) T
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0 3 6 9 12 15 0 3 6 9 12
Extraction method using an upside down Extraction method using an upside down
rotary shaker (%) rotary shaker (%)
1) W-P,0s 2) W-K,O

Fig. 1 Comparison of extraction method using an upside down rotary shaker and simple extraction method
Heavy line: Regression line
Dotted lines: Upper and Lower limit of 95 % prediction interval
Thin line: y=x
(%): Mass fraction
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Table 1 Individual result of repetition tests using 4 samples for W-Mo (% (Mass fraction))

Liquid micronutrients

Fluid mixed fertilizer 1 Fluid mixed fertilizer 2 ) o
mixed fertilizer

oy shoke Smpleshake PSR Simpleshake PR O Simple shake
1 0.107 0.106 0.234 0.234 0.0229 0.0230
2 0.105 0.105 0.236 0.235 0.0229 0.0229
3 0.106 0.106 0.235 0.235 0.0228 0.0229
4 0.107 0.107 0.236 0.234 0.0228 0.0230
1;/;22 0.106 0.106 0.235 0.235 0.0229 0.0229

Table 2 Statistical analysis of repetition test result for W-Mo

Sample F value  F critical value t value t critical value
Fluid mixed fertilizer 1 1.37 9.28 0.45 2.45
Fluid mixed fertilizer 2 4.73 9.28 1.30 2.45

Liquid micronutrients

mixed fertilizer 1.21 9.28 1.36 2.45

2) PHTRER UG EFEE O

DR THE S B OV A S A el 27200, IR & IR B ONR IR B LSRG IERE -V T, 2 IREE DK
D AR (W-P20s) , KIEMEINE (W-K20) , KIEME~ > 5 (W-MnO) , KIEMEH L (W-Zn) , KIEMESR
(W-Cu), KIS (W-Fe) K OVKIEMEEY 752 (W-Mo) % 2 sifMTTHZZ 2T 7 [mikBrz E L TEbL
TfE A Table 3 \TRL7c. Fo, ZORERNO— LR E S BT AAT > TR OV O TR B & OV RS B 4
Table 4 (Z/RUTz. KESMHED A (W-P20s) DO FEAMEITE B3R 12.19 %KX U8 2.88 % T, PHTHRMERER 221X
0.2 %% X 0.2 %, HFHAHMELER T 0.4 %KL TN 0.5 %, KIEMEINE (W-Ko0) O SFEEMEIZE 57 3% 9.96 %
J N 2.44 %C, DHTHRHEAER 1% 0.2 % N 0.4 %, FREAE S AENR 2215 0.7 %% OV 0.8 %, KEE~> 5
> (W-MnO) O MBI E B3 1.28 % K& 10 0.232 % T, G T MR 2215 0.4 %% TV0.5 %, H AR
PRI 1.3 %KX O 1.5 %, KEPERS (W-Zn) OFEEITE #5758 0.0591 %K% 00 0.0314 % T, FHTHXME
YERZEIT 0.7 %K 0.4 %, FRIFIAMEMERZL 1.0 %M DN0.7 %, KIEMEH (W-Cu) O FEHEITE 85y %
0.0540 %% T} 0.0172 % C, DA TFIRHE (R 2213 0.6 %M TN0.7 %, HRIFHRHE MR 21X 1.3 %X V1.5 %, 7K
TRIERR (W-Fe) OB I 5573 0.244 %J% 10 0.0988 % T, D THIRHEAENR 2513 0.6 %% V0.5 %, H fE+H
RTEYERR AT 1.4 %L V2.9 %, KIEPEEYT T 2 (W-Mo) D ¥ ITE 85y 5 0.242 %} 10 0.0228 % T, #f
TR ER 2213 0.4 %K% T 0.4 %, T RIFHHFRHER 221X 1.0 %KL TR 0.8 % TH 7.

ZOREIZBT DN T O SHE R 2 IEEFERBREV IORSITOD UM TREEE (D THE R TR 22) &
O TS B (Hh R AR SR HE R 52) 00 B 22 AN THh 722805, HRARIEBO K EATED AUBE (W-P,0s) , ZKERMENN
B (W-K20) , KIEE~> 7 (W-MnO) KIENERER (W-Zn) , KIEVES (W-Cu), KIETESL (W-Fe) J OVK IR
EVT7 T (W-Mo) DFHHIZ DN TIE, B NEEERERRRVIEEHZ O 220V S I 5L T+ Tho
ZENHERSNT.
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Table 3  Individual result of repetition test of changing the date for the precision confirmation
(% (Mass fraction))
W-P,0:s W-K,O
Test
day Fluiq @med Fluiq @ked Fluiq @med Fluiq @med
fertilizer 1 fertilizer 2 fertilizer 1 fertilizer 2
1 12.24 12.21 2.88 2.88 10.01 10.01 2.42 2.41
2 12.13 12.13 2.85 2.86 9.96 9.96 2.43 2.44
3 12.13 12.11 2.88 2.90 9.96 9.95 2.43 2.42
4 12.22 12.22 2.90 2.90 10.05 10.08 2.46 2.48
5 12.22 12.24 2.88 2.89 9.83 9.90 2.41 2.43
6 12.18 12.22 2.89 2.88 9.93 9.98 2.43 2.43
7 12.26 12.19 2.89 2.90 9.91 9.92 2.45 2.45
Table 3  Continue
W-MnO W-Zn
2:} Fluiq @med Liquic? micron'u.trients Fluid. @ked Liquic.l micron'u.trients
fertilizer 2 mixed fertilizer fertilizer3 mixed fertilizer
1 1.27 1.28 0.229 0.228 0.0579  0.0591 0.0314  0.0314
2 1.27 1.27 0.228 0.229 0.0588  0.0588 0.0311 0.0312
3 1.26 1.26 0.232 0.229 0.0591  0.0584 0.0313 0.0315
4 1.26 1.28 0.231 0.232 0.0588  0.0591 0.0316  0.0313
5 1.29 1.29 0.234 0.234 0.0601  0.0597 0.0314  0.0312
6 1.30 1.30 0.236 0.236 0.0593  0.0594 0.0317 0.0314
7 1.30 1.31 0.238 0.236 0.0595  0.0595 0.0318 0.0317
Table 3  Continue
Test W-Cu W-Fe
day Fluiq @med Liquic? micron'u.trients Fluiq mked Liquic.l micron'u.trients
fertilizer 3 mixed fertilizer fertilizer 3 mixed fertilizer
1 0.0532 0.0531 0.0168 0.0168 0.240  0.238 0.0953 0.0951
2 0.0536 0.0533 0.0170  0.0169 0.245 0.244 0.0960  0.0949
3 0.0533 0.0537 0.0170 0.0170 0.248 0.251 0.1007 0.1001
4 0.0544 0.0543 0.0174 0.0173 0.243  0.242 0.0980 0.0975
5 0.0541 0.0542 0.0173  0.0177 0.244 0.242 0.0985 0.0991
6 0.0555 0.0544 0.0175 0.0173 0.242  0.246 0.1017 0.1018
7 0.0549 0.0544 0.0172  0.0173 0.247 0.246 0.1019 0.1026
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Table 3 Continue
Test W-Mo
day Fluiq mixed Liquiq micron.L%trients
fertilizer 3 mixed fertilizer

1 0.241  0.240 0.0227  0.0227

2 0.240  0.243 0.0225  0.0226

3 0242  0.243 0.0231  0.0229

4 0.240  0.240 0.0226  0.0226

5 0.243  0.245 0.0227  0.0229

6 0.246  0.248 0.0230  0.0231

7 0.242  0.240 0.0228  0.0227

Table 4  Statistical analysis of repetition test result for evaluating precision
Repeatability Intermediate precision
Sample Mean® 52  RSD,” CRSD. sury)  RSDypr® CRSDyr)”

%) (% (%) (%) (%)" (%) (%)
W.P,0. Fluid mixed fertilizer 1~ 12.19  0.02 0.2 1.5 0.05 0.4 2.5
Fluid mixed fertilizer 2 2.88 0.01 0.2 2.0 0.02 0.5 3.5
WE,O Fluid mixed fertilizer 1 9.96 0.02 0.2 2.0 0.07 0.7 3.5
Fluid mixed fertilizer 2 2.44 0.01 0.4 2.0 0.02 0.8 3.5
Fluid mixed fertilizer 2 1.28 0.01 0.4 2.0 0.02 1.3 3.5
W-MnO iﬁiﬁ fne“;iﬁjzz‘:mems 0232 0.001 0.5 3.0 0.003 1.5 4.5
Fluid mixed fertilizer 3 0.0591  0.0004 0.7 4.0 0.0006 1.0 6.5
W-zn ;lgzg P;Ej‘;‘;:‘mems 0.0314  0.0001 04 40 0.0002 0.7 6.5
Fluid mixed fertilizer 3 0.0540  0.0003 0.6 4.0 0.0007 1.3 6.5
W-Cu Ir;llgg ?;E;‘;Fmems 0.0172  0.0001 0.7 40 0.0003 1.5 6.5
Fluid mixed fertilizer 3 0.244  0.002 0.6 3.0 0.003 1.4 4.5
W-re ;ﬁlﬁ f“;;iﬁj‘z;‘mems 0.0988  0.001 0.5 4.0 0.003 2.9 6.5
Fluid mixed fertilizer 3 0.242  0.001 0.4 3.0 0.002 1.0 4.5
W-Mo " Liquid micronutrients - o, ¢ 0001 04 4.0 0.0002 0.8 6.5

mixed fertilizer

a) Mean value (n = Sample number of parallel test (2) x Number of Test days (7))
b) Mass fraction

¢) Repeatability standard deviation

d) Repeatability relative standard deviation

e) Criteria of repeatability (repeatability relative standard deviation) shown in Testing Methods for Fertilizers

f) Intermediate standard deviation

g) Intermediate relative standard deviation

h) Criteria of intermediate precision (intermediate relative standard deviation)

shown in Testing Methods for Fertilizers
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4. T

TR B D AESPEY /U, AKERMENNER, AESPE~ L Ay, AKESPETRER, AKUSPES, VMR B OV v
FVT T UAZONWT T TIRVIBEE A S M L0 A2 RE LI2E2 A, IROEBVOFERIELIT-.

(1) KEPEDARE, KRGV~ AT, KEEVERER, KEAMES K OUKEEPEERICOWTIE o Hr HEEE 12 A%
TR B SWTE o ARk 13 8280, b s Xas R0 IR A F = R
EORE A L L7224, FHEIFRERIT 7=0.999~1=1.000 Z /<L, 58 VFHEIAFED DAL,

(2) KIBVEEV T T UAZOWN TN HFVE 3 & VT4 S0 T CRllia EhEL, b FisE = RRREY
IREHEZ F O 51 EAREOREEZ iR L2225, WA EKAE 5 % CTHERZEITRO LR
7-.

(3) WAREA IR K R AR BB HE A IEEZ AWV T, 2 BEOKIEMED AR (W-P,0s), KEEMINE
(W-K,0), /KIEMHE~> 42 (W-MnO) , ZKIEMERLEN (W-Zn) , KIEMES (W-Cu) , ZKIEMEER (W-Fe) &wkm
EVT T (W-Mo) % 2 ROMTCTRAZEZ T 7 [BRBRZ T LI2L 25, KEBEVED AR (W-P,0s) DB fEIE
B 12,19 %K% 10 2.88 % T, Gﬁcﬁ*axﬂﬂfﬁ{ﬁ# F0.2 %M Tr0.2 %, TRHIFHHERER 21T 0.4 % T8 0.5 %,
ARVEVENN L (W-Ko0) O MBI 8573 9.96 %M O 2.44 % C, DHTAIXEAER 2215 0.2 %% V0.4 %, H
AR AR EIR 221 0.7 % X T 0.8 %, KEEME~ 7 (W-MnO) O F-EIMEITE 5555 1.28 %% 11 0.232 % T,
DHTHRMRAER 1T 0.4 % T8 0.5 %, FRFEHMERER A 1.3 %M O 1.5 %, AKREMEHEE (W-Zn) OS2 E
ITE RS 0.0591 %M 11 0.0314 % T, FHTHXHMERER A1 0.7 %X T 0.4 %, T AEHEERZEIE 1.0 %M
0.7 %, KRS (W-Cu) O FEMEITE &3 0.0540 %M 08 0.0172 % T, GHATFIHEHER 1% 0.6 %L Y
0.7 %, FIAHSHEEER Z21E 1.3 %X Y 1.5 %, KPR (W-Fe) OFEEIEITE 8533 0.244 %% T 0.0988 %
T, PHTAEHR R 2213 0.6 %X TR0.5 %, TRRFEHMEAER AT 1.4 %% 182.9 %, KEMEEVT 7> (W-Mo)
DOFLENTE B3 0.242 %M 10 0.0228 % T, JHATAHXAEER 221% 0.4 %% T8 0.4 %, HFARRHE ER 221X
1.0 %% X 0.8 % ThH-7-.

X M

1) SEATBOE NRMOKEEN 2 250 £ 2 — (FAMIC) : JEEHERRER L (2015)
<http://www.famic.go.jp/ffis/fert/obj/shikenho _2015.pdf>
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Simple Extraction Method for Water-Soluble Components in Liquid Compound Fertilizers

Shinji KAWAGUCHI'!

"Food and Agricultural Materials Inspection Center, Nagoya Regional Center

The Japanese Official Methods of Analysis of Fertilizer provides several extraction methods using the
upside down rotary shaker for the determination of water-soluble and citrate soluble components in
fertilizers. However, these extraction methods are only used in the analytical methods for fertilizer.
Therefore a simple extraction method shaking with hand without using the upside down rotary shaker for
water-soluble components (water-soluble principal ingredients (W-P,Os, W-K,O and W-MnO) and
water-souluble effect-development promoting agent (W-Zn, W-Cu, W-Fe and W-Mo)) in liquid compound
fertilizer was developed and validated as a single method validation. The quantities of W-P,0s, W-K»0,
W-MnO, W-Zn, W-Cu and W-Fe were measured in 12 or 13 analytical samples by extraction methods with
both the simple extraction method performed shaking with hand and the extraction method using an upside
down rotary shaker. The data obtained from the simple extraction method correlated highly with that from
the extraction method using an upside down rotary shaker (W-P,Os (+=0.999, y=1.005x+0.005), W-K,O
(r=0.999, y=1.001x+0.011), W-MnO (=1.000, y=1.006x+0.001), W-Zn (r=1.000, y=1.005x+0.001), W-Cu
(=1.000, y=1.001x) and W-Fe (=1.000, y=0.997x)). With regard to W-Mo, 3 samples were conducted 4-point
parallel test according to the simple extraction method and the extraction method using an upside down
rotary shaker, respectively. As a result, it was confirmed the homoscedasticity of 2 groups. The #-test for each
concentration indicated that significant difference was not observed under two-tailed significant level of 5 %.
W-P,0s5, W-K,0, W-MnO, W-Zn, W-Cu, W-Fe and W-Mo were conducted a duplicate test per 7 test days
using two analytical samples of liquid fertilizers respectively. As the result, W-P,Os was total mean value (mass
fraction) 12.19 % and 2.88 %, repeatability relative standard deviation (RSD;) 0.2 % and 0.2 %, intermediate
relative standard deviation (RSDj) 0.4 % and 0.5 %, W-K>O was total mean value (mass fraction) 9.96 % and
2.44 %, RSD; 0.2 % and 0.4 %, RSD; 0.7 % and 0.8 %, W-MnO was total mean value (mass fraction) 1.28 % and
0.232 %, RSD; 0.4 % and 0.5 %, RSD; 1.3 % and 1.5 %, W-Zn was total mean value (mass fraction) 0.0591 %
and 0.0314 %, RSD; 0.7 % and 0.4 %, RSD; 1.0 % and 0.7 %, W-Cu was total mean value (mass fraction)
0.0540 % and 0.0172 %, RSD: 0.6 % and 0.7 %, RSD: 1.3 % and 1.5 %, W-Fe was total mean value (mass
fraction) 0.244 % and 0.0988 %, RSD: 0.6 % and 0.5 %, RSD; 1.4 % and 2.9 %, W-Mo was total mean value
(mass fraction) 0.242 % and 0.0228 %, RSD; 0.4 % and 0.4 %, RSD: 1.0 % and 0.8 %. These results indicated

that this extraction method was valid for water-soluble components in a liquid compound fertilizer.

Key words  liquid compound fertilizer, water-soluble principal ingredients, effect-development promoting agent,

single-laboratory method validation
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