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MNTATEC R N MK FE & 22 2 Hiif 22— (FAMIC) T, T4 RIERIRV IR A A Wil 7o
RETAEHED TIY, KEMEER O SR 5L RRIEEHZE ) 2, [[ <K ERR 7y O EATEIRE
A TR D7k (B AREHC ) 2, <M Ry O KRR IR &9 TR A 2 - fh i 7Y, \]
MO BR O ACEAEE R O TEIR KIS A i 5 0E BES W WERE IEEHZIE ) ©, S OUKIEM T i
DG TEIZ O W TORFTTOI, WIS oHEEL TORY MRS ARETS[EHNT,
AEAE S EBR A I S CO D IR M 2= R O fl )7 1EIZ DWW T R FHAEIEHRIRDIB S A L
BEZOWTHRH L= T, TOMEEZHRETS.

2. MHRUFE

1) AN

AR CIEA MO PEEHER B OUIE RIELNAZ B E X, 58T HEBHE L CREERMEZE R A IRAEL TODAEE
DOAtt, FHERMEZEREZE AL CODBMRAEL T O T HHRI AR E O LW IR ZF RN AT L THRRL, 3241
TEHERE 1 $8I & ot FEUEHZ 6 72

B ZIEEHZ DWW TR T b IR E T35 CRGE S 2 iim L COVA AR (BRiEAEEE) & U Chglgy — 4,
TERE AR, (AL, MG AR, Bl ARk L OHER A, HBAE 500 um D550\ A 41l 5 E T
(ZM200;Retsch #) L7zt D% Wz, E72, WARIEEHZ DUV CIEFRIBRIC B L CODIRIR 2 SR AEL, IR
B RERY, ZERER == A IR GROIR ) 2 vz,

TE B TR O FIROHEE 21X, UMK E ORI EREEA T DI A TR CTHH-T-7=
D, FERNEBHEAEHI IR T2 JIS B IZHUE SIS R 2 VY, 182512 Tk L 7o Al 28 325k
EOVERETRAES 2D, MEIEEIOELAEI A %225 Table | OERY, RIKAELE - IRA L TR LZIEEZ H
AVl

VBRSIATBOE NEMOK PEH R L it 2 — ALt o —
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Table 1 The preparation of analytical samples

The mixing ratio of the

Materials materials (%)a)
NN-0.02 %"
Sodium nitrate 0.121
Potassium sulfate 2.500
Water 94.879
Total (%) 100

a) Mass fraction

2) HEOHRR

(1) 7k: ARREERE (HAIUART Milli-Q DIRECTS) & W CRERLL 72 JTISK 0557 IZHE T2 A3 4D
KL

(2) AHFRHEFEYERR (N-N 5 mg/mL) : AR YD A (AL, GRIEMIE 99.995 % (EH &7 3)) % 110 °C T 1
RE L EINEAL, 73— —H TR Lizi%, 36.09 ¢ 20 L) EILIZIED EoTz, D EOKTEL, 2
7722 1000 mL 2L AL, FERRE CRAE I Z 2.

(3) FHPEHEARYEW (N-N 0.01 mg/mL) : FHFRMEREHERL (N-N 5 mg/mL) D— & &4 /K TARL, MERiEiE
Yk (N-N 0.01 mg/mL) Z 5L 7=

(4) Wil — BRI JIS K 8983 (ZHIE 3 Dhinliedh (11) T 4 (BARL S, Frfk) 5 g 27K 900 mL
DL, JIS K 8965 (ZHUE 3 DR (E L7 4 /L AFEHMIEE, Fifk) 4 ¢ 202 T LTZ#, 1000 mL &L
7.

(5) 7=/—/Uilg: JIS K 8798 ICHE 57 =/ —/L (BIH L, Fifk) 15 g & JIS K 8951 ([ZHIE 3 At
fiz (B BL 2, HFk) 100 mL [Z¥ED L, 80 °C~100 °C D/KIEH T 2 BEFIINELL , fimLi=.

(6) T E=77K: JISK 8085 [ZHLE T Dk (BT, NH; 28 % (H&457=)).

(7) KERAEA LD I JIS K 8575 (ZHLE T 245k (BB L) .

(8) HHEMEREE~7 T BHRALS:, FERHR.

3) WERUEE

(1) B RPA: =—+TUR-FTA GR-202, AhF—+FLK MS303-S
(2) ETFHEEXEEERYIEER: WHE/ EFN00-KT

(3) MEEEREE: X177 SR2DW

(4) JKigtli: v~bEE BMA41

(5) MG BB ERT UV-1800

4) HTIRIE
RS IEEHZ DUV THEEEF 1.0 g & 250 mL 287 7 A2 30 &0, Hilesh — B8R 200
mL Z 01z, WEAEEIREOME T 20 2 MIRVIEYE, KL T 81 g, WEMIRIB~ 7 R 1 g%
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Nz TEAFEIREOME T 10 SFIRVIEET14, KTERL, A 3 FETHELFERNARKE LT (Scheme 1). F
7z, IR XD B ORI AL A L7 1Ek D b Fnf XSRS A -l FIEZ Scheme 2
LTz,

— 07, WIRAEEIOFBHER B DUV TIEEEL 0.4 ¢ 2 100 mL &7 7 AZZIINED, AR — kiR
TR 80 mL Z NN ZIRVIRET-1%, KE(L LT 289 0.4 g, HEEMKER L~ 2T 580 04 g 2N %, IR
VIR %K TERL, A 3 FETAEL, @5 (FIRVIEE) IZ OV THRGETL 72 (Scheme 3) .

ZNODRBHATRIZOUWT, FYleME %3 (N-N) IX Scheme 4 DFIETEFNENRIELT-.

1.0g

. Weigh to the order of 1 mg to a 250-mL volumetric flask
analytical sample

< About 200 mL of copper sulfate - silver sulfate solution

| Shaking to mix | Vertical reciprocating shaker (300 times/min)for 20 minutes

< About 1 g of calcium hydroxide

< About 1 g of basic magnesium carbonate

| Shaking to mix | Vertical reciprocating shaker (300 times/min)for 10 minutes

< Water (up to the marked line)

| Filtration | Type 3 filter paper
|
| Sample solution |

Scheme 1 The flow sheet of extraction procedure using vertical reciprocationg shaker

1.0g

. Weigh to the order of 1 mg to a 250-mL volumetric flask
analytical sample

< About 200 mL of copper sulfate - silver sulfate solution

| Shaking to mix | Rotary shaker (30-40 revolutions/min) for 20 minutes

< About 1 g of calcium hydroxide

< About 1 g of basic magnesium carbonate

| Shaking to mix | Rotary shaker (30-40 revolutions/min) for 10 minutes

< Water (up to the marked line)

| Filtration | Type 3 filter paper
|
| Sample solution |

Scheme 2 The flow sheet of extraction procedure using rotary shaker that can a 250-mL
volumetric flask upside down
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04¢g

. Weigh to the order of 1 mg to a 100-mL volumetric flask
analytical sample

< About 80 mL of copper sulfate - silver sulfate solution

| Shaking to mix | Shaking with hands to mix completely

< About 0.4 g of calcium hydroxide

< About 0.4 g of basic magnesium carbonate

| Shaking to mix | Shaking to mix completely

< Water (up to the marked line)

| Filtration | Type 3 filter paper
[
| Sample solution |

Scheme 3 Simple extraction procedure (Shaking to mix completely)

| Sapmle solution |
|
Aliquot
(predeterminded Small evaporating dish
volume)
|

Evaporation to dryness | No less than 80 °C water bath

< 2 mL of phenol sulfuric acid

Abaut 10 minutes after making phenol sulfuric acid

Leaving at rest . .
& contact with residue

<« 20 mL of water

| Standing to cool |
|
| Transfer | 100-mL volumetric flask

< Ammonia solution (1+2) (until the color of a solution changes to light yellow)
< Ammonia solution (1+3) 3 mL

< Water (up to the marked line)

| Leaving at rest | For about 30 minutes
|
| Measurement | Spectrophotometer (410 nm)

Scheme 4 Flow sheet for nitrate nitrogen in fertilizers

3. # R

1) EEFEERSOSBOMBEGOHEE
Tl 258 (N-N) ORI 42 BIEAEEIR OO T2 T U7z, TEE R, IROEDS /34
BIOULR s 7 T A3~ D 5 B 5252813, 4 RIORE & Al A0 a M OVAE A R oy 1354725
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0, WEICKFY R AL LIRS TODIEND, HEERSAMED 5T R~ D B A TR LT,

BIATORERFERRBRIEY T, SRR Taket, GRERER — BRERSRVAIR, /KIER(L IV A OV BEM: i
fe~ 7 2 LENAIC 2 ET T AT ~RINL TOE B FHEEEIREEERVIEEREICIVIRVIEE 528128 TC, £
DOHHEERAL TS, A RIORGTIX, mEABEREOME AT 1| D50 OEE RN EETTATN
DIRA TRk Sl HIVALE - & BRIEIC R T DI O A Bk A R L, /o HT il R~ 2% 5. 2 D7)
AT T AR, FEEREZ=HES I, #REFREEZ AT, 1 5H-hoEE R % 225 [F~300
FIECTOETELL, HIAMEERIC OV TERLIZAERZ Table 2 (IRUL-. 1 43H7-0OEE RIS 275 [A]
~300 [FICIXEETTAI~OWLEDERPRD DIV, TG RO BN T,

ZOFER N DKM EFRFCT R EDS TN A ZELEL, A EORFHIBW TH EREABEIRED
BEOIEAG I Z KR oy O R E L [RIERIZ 300 B, p& 322 8LLTe.

Table 2 Relation between the precipitated situation in test sample and reagent chemicals, quantitative
value and shaking frequency

Compound fertilizer 1

Compound fertilizer 2

Shaking
f?equenc.y Quantitative value .. Quantitative value o
(times/min) precipitated precipitated
Ot; OI/\I ;N situation” Of( 3;] ;N situation
0 0
16.17 4.71
300 unformed unformed
(100.9)° (101.7)
15.76 4.76
275 unformed unformed
(98.3) (102.7)
16.00 4.77
250 formed formed
(99.8) (102.9)
15.77 4.58
225 ( ) formed ( ) formed
98.4 98.8

a) Mean value (n=3)

b) Mass fraction (%)

¢) The comparison of recovery rate, the validated test method with new one (%)

d) By visual check
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Table 2 Continue

Home garden-use Liquid nitrogen
Shaking mixed fertilizer fertilizer
frequency Quantitative value o Quantitative value o
(times/min) precipitated precipitated
of N-N N of N-N L.
situation situation
(%) (%)
1.02 7.58
300 unformed unformed
(105.0) (100.1)
0.98 7.63
275 unformed unformed
(100.9) (100.7)
1.00 7.59
250 formed formed
(103.6) (100.2)
0.98 7.57
225 formed formed
(101.6) (100.0)

2) ESZEH(FRYEE) OFHEORER

1) LRARIZHR DO IEEHZ DN T, D[Sy («Q«Hxﬂfﬂﬂ%ﬁ%) IHTIZ BT DT ERIARIS, S AhH (TR
DIRE) FiEowEAZHRT 5720, S5 (FIRVIEEICID B ET T AT ~DO IR O A BRI Oy
B ~D 52 s U, IR =R ANEE, WORE S IR %Filxﬁﬁ%ﬁ e I TR E ATV R
FTLTCRE SR A Table 3 (TR U7z. oA ek, MtERER — MERERIAIK, Kb v b, S BN IR~ 7 R
LH RO 2 FERIT L TWDIRREE T, D7 et 5 BIRREIRVIBE 72412 — B E FICiREEE T,
ZOEAEE 10 [FIFREHRVIRL CTHR CTERITREI D ETIRVIEE TR G AIT o721, 2ET7 T AT~
DILEE DAERUTFEDHIVT, ST KA B T2 o7,

SHIZ, MEIEEIREOMOMRR S0 K O S i IS KD PRI 2GR 3 2720, IR G IR (SN ERR
FEEHEERBRRED P &2 T, BERTEZE FE (N-N) IO W TERLIZRE R4 Table 4 (/RLZ. Wb z 27T
DAEEHEDS 2 LT Thho7eZen b, THHDOAH G2 -V TR Y PR 21 To 2 s E L.

Table 3 Relation between the precipitated situation in test sample and reagent chemicals,
and quantitative value

Liquid nitrogen Liquid compound
fertilizer fertilizer 1
Quantitative value precipitated Quantitative value precipitated
of N-N ¥ o) of N-N Lo
b) situation o Situation
(%) (%)
7.40 3.70
unformed unformed
97.7)° (99.4)

a) Mean value (n=3)
b) Mass fraction (%)

¢) The comparison of recovery rate, the validated test method with new one (%)

d) By visual check
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Table 3 Continue

Liquid compound Home garden-use
fertilizer 2 mixed fertilizer
Quantitative value o Quantitative value o
precipitated precipitated
of N-N Lo of N-N ..
situation situation
(%) (%)
1.34 0.96
unformed unformed
(96.6) (99.0)

Table 4 Aptitude test result for equipment condition

Quantitative Standard Median
Sample value of N-N" deviaton z-score
(%)" (%)" (%)"
Liquid mixed 1.28% 0.02 o -0.51]
fertilizer” 1.297 0.01 129 0.14|

a) Mean value (n=3)

b) Mass fraction

¢) Proficiency testing sample of fertilizer in fiscal year 2015

d) Extraction method:using vertical reciprocationg shaker at 300 times/min

e) Extraction method:using an upside down rotary shaker at 30-40 revolutions/min
(Validated test method)

f) Extraction method: simple extraction method (Shaking to mix completely)

3) Ak LS EED

FEERPEZE FE (N-N)IZDWVT, 3B 21 s (B ARSI ARED &2 FC, b N s R R IR IR 4
Wl VAL TR EAE IR EOMA W ARIEL O S HTHE O AR BN ONIAIED 95 % T X A (21 [EL AR D 5]
PHIZHE & Figure 1 ([ZRL7E.

R PEZE SR (N-N) (3=0.9995x+0.0059, r=1.000) DIEHZD 95 %IEFIX[HIL 0.992~1.007, B1F D 95 %[5
FE X [H13-0.060~0.072 Th -7z,

F7o, Wk 14 SR ERRIEEI O ) 2 AV, B R EREI R ESR IR A IV T fh R Sl S ik s o
Sy T AEOAH BRI ONZAYED 95 % Tl X [#1 4 (517 B O JE PHIC i = Figure 2 1ZR LTz,

EfRTEZE 32 (N-N) (=0.9967x-0.0098, r=1.000) DEHZD 95 %EFEX[HIE 0.992~1.001, BT D 95 %(E#4
[X[#]13-0.030~0.010 TdH-7=.
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18.00 r
y=0.9995x+0.0059

16.00 71 000

14.00 |
12.00
10.00 -
8.00
6.00
4.00 -

2.00

0.00 ‘ ‘ ‘ ‘
0.00 5.00 10.00  15.00  20.00

Extraction method using an upside down (%)

Extraction method using a vertical shaker (%)

Figure 1 Comparison of extraction method using an upside down rotary shaker and a reciprocating one
Heavy line: Regression line
Dotted lines: Upper and lower limit of 95 % prediction interval
Thin line: y=x

% : Mass fraction

9.00 r
»=0.9967x-0.0098

800 1 000

7.00 -
6.00 -
500 -
4.00 |
3.00 -

Simple extraction method (%)

2.00 -
1.00 F
0.00

0.00 2.00  4.00 6.00 8.00 10.00
Extraction method using an upside down (%)

Figure 2 Comparison of extraction method using an upside down rotary shaker and simple one
Heavy line: Regression line
Dotted lines: Upper and lower limit of 95 % prediction interval
Thin line: y=x

% : Mass fraction
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4) PHTIRE R USRS EO ST

DHTREEE M NP DR EE 2 B 32728, ALRRIEEY, ZRRER =G IEEL, HEALZ ot FHEE S L CHREAE
EIREOME T, 2 IREOMIETEE SR (N-N) & 2 JOMTCHAEZZ TS BIoHE L TREOTRE R K
ONERARZE R LR, WCRAE A IR o0 EEHE U T S il tH A T W [RERICAG Do #6554 Table 5 1TRLT-.
F7o, ZORERDD— TR E S BRI EAT - TR DAVZ O TREEE K OV ETFS £ % Table 6 (2R LT-.

{EECAREF O REEE 2 58 (N-N) O FEEIEILE #5758 15.89 % C, DM THIXHE 21X 0.46 %, HHAHXHE
R ZE1E 0.79 %, FBER 2= FHE S IEL O SEEEIXE B0 % 4.23 % C, I THXHEERZ1E 0.29 %, HHH
RIFEERZE1T 0.29 %, HRE R IEEIOFEEITE B33 1.62 % T, HHTHERER 22X 0.55 %, FEAE
FEHEIR 221X 1.02 %, WK A AL ST 8534 8.43 % C, DM THIRME IR 2213 0.63 %, HHTHIFH
YEMRMZE1T 0.67 % Th o7z,

N LD R R 2= R B RBRIE Y LRSIV D DT RS FE (DFTA M HE(R 22) K OVHR RS 2 (Hh R A
SR MENR 22) OFFAFFANTHY, +07 ek EZ2 A T 52 e MRS . 703, HEIRIZ DWW IR Ak
Thb,

Table 5 Individual results of repetition test of changing the date for accuracy estimation (mass fraction (%) )

. . . . . Simple extraction method
Extraction method using vertical reciprocationg shaker . .
(Shaking to mix completely)

Test Day — —
Compound fertilizer H;I;ng?:rifﬂ?z_:e Compost qul;it?hl,g;gen Ll?zfﬂjrzjr ed
1 15.80 15.68 4.25 4.22 1.60 1.59 8.32 8.40
2 16.00 16.00 4.21 4.22 1.60 1.61 8.38 8.52
3 16.00 15.92 4.23 4.23 under research 1.63 1.62 8.48 8.46
4 16.04 15.88 4.24 4.22 1.62 1.63 8.44 8.44
5 15.76 15.84 4.23 4.22 1.62 1.64 8.46 8.42
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Table 6 Statistical analysis of repetition test result for estimating precision

Quantitative Repeatability Intermediate precision
: value of ) 0 ) » ) h)
Extraction method Sample NP Sy RSD,” CRSD/ sty  RSDyry CRSDyr

(%) ()Y (%) (%) %) (%) (%)

Compound

15.89 0.073 046 15 0.13 0.79 25
fertilizer
Extraction method
using vertical  Home garden-use 0.012 029 2.0 0.01 0.29 3.5
reciprocationg mixed fertilizer
shaker
Compost under research
Simple extraction  Liquid nitrogen 1.62 0.009  0.55 2.0 0.02 1.02 3.5
method fertilizer
(Shaking to mix P,
Liquid mixed
completely) liz;iﬁrzze 8.43 0.053  0.63 2.0 0.06  0.67 3.5

a) Mean value (n =sample number of parallel test (2) X number of test days (5))

b) Mass fraction

c) 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

5) EETRERUVEHTROKE

Table 1 OFFRAEELZfE LT, i S (FHRVIEE) 12LY 7 mO0MT o1 To72 (Table 7). & & FHRIE
(YR 22) < 10 28, B T IRIET GEYE(R 22) x2xt (n-1,0.05) | A AW THE L. ZOREE, ko R
JEEF (NN-0.02%) Zfs I U727 2 FRIE 0.003 % (&0 3) FREE, B FERIE 0.001 % (B &5 3) f2E ThH
Slc. ANTEHFESN BT W EIEE (FEERE S A G IR Z R OB A 3 & T 507 K OEED 5HE O fife
REICBI T DA MAT IV E D D E IR A IR (FEERE 2 A AR Ofvh BTt R L CE &
DR 10%THD. Fo, FERZMESIELIOEAH T ~E LRy L O ER G IR (FEERE = HIZRD) D
RAERR S D/ NEE, IIRMEERLL TEESR 0.1 % THD. Lizh-> TG E (FIRVIEE) 13, ifE
MEELDOEEEEE RO G R BB T DD GIELL THARER TREALTNDLI L MHERLE.

R, 5%, REIZHOWTEMLFEFRER L 25HM (HCV : Harmonized collaborative validation) 21791287z
D, IRV EE S A L COADMEFEEZ L TOZRWIEEHZ SV T L FIFBR B LTl 5 2 &2t
DTN AlgEt R CHOWHEIRIZHET 508 EB 2 Mkt L TERER L QUK ZER LB THLHLEEZ HILD.
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Table 7 Calculated LOQ and LOD values

. Quantitative
| Design value of Star'lde'lrd 100 0 100"
Samplea component NN deviation
(%)° (%) (%) (%) (%)

Preparation sample NN-0.02 % 0.02 0.020 0.0003 0.003 0.001
a) Extraction method: simple extraction method
b) Mean value (n=7)
¢) Standard deviation X 10
d) Standard deviation X 2 Xt (n-1, 0.05)
e) Mass fraction

4. FEH

AEER D EERTEEE 3 (N-N) ([ OW TEREHAIR ORI FIEDOS B4 Bl L, mEAEREOME V-4
H O R OV G b (FRVIEE) HIEO#E I OW TR 21TV, B —REBRE 2B A0 iE0 % 4%
PRLTZEZA, MOEBGHTEELCTHO7eERiEE B L WD e iR LTz,

(1) AR ORI OB 2E 38 (N-N) 122\ C, bk sl KEHRIR IR A AV Wi
BEELT, TBEAFEIREOMAE FWCOMSRSIFEMER LA, R 275~300 1E1E/45 (HRIE 40 mm)
UL EOBERSMETHIUE, BEFEORH HIELRRRE ORI MRE Ch A Z 2 MR UTZ. £/, RIS IEE!
IZOW TG (FIRVIEE) FIEICOWTh, BEFOHIH ik RREOHMMRE TH LI LA MR LTz,

(2) FHPERPEZE 3 (N-NIZOW T EREE 21 A (BRI SIBCRIEEE 2 VT, b N asE] EEsRD IR
WA Wl T s EREREOWA W TRONT D ER ST 21T > 72 L 24, MHBERENE
=1.000 Z/RUT-. F72, AT HEE 14 8 GRIRIEEIO ) 2 HWT, B TFHEREIXEERRD IR A o fh
L S (FIRVIEE) THRONI AT ED B ST 21T 72824, MHERENL =1.000 Z7RL,
T AU AR ERRBRIE R 2 Y VMR D FIEOHESE AE A 7- L T, | EAEIRE M L oHh kL 18
Sttt (FIRVIRE) 5D 2 SO HIEIZOW T, B FIREEEEED RIS LA 55 L RS oMERE
EHLTCWAZ LR LT,

(3) FEEEPE 2 58 (N-N) IS DU T, DR THREBE L OV TEDRE B D RFM 24T o 7R R, 1.62 % (B &5y =) ~
15.89 % (B &7 %) OFPHIZIBW T, BEFEIREIE T HIEIZOW OO TR ER 21X 0.29 %
~0.46 %, PHEAHAEER AL 0.29 %~0.79 % THY, HH 21T 72 B OV TO TR HE R =
1% 0.55 %~0.63 %, FREFIFERERZEIL 0.67 %~1.02 % Th-o7=. ZIHIFWT b IREHERBR LIRS
TWHIEED B L& T-L Tz,

(4) 7 & FRR K& O T IROHEE FHFUE G IEEE) ZFR 8L, fi Sl (FIRVIBE) 1ITRD 7 SO T4
HATSTETA, R FHRIE 0.003 % (E &5r3) R, B TERIZ 0.001 % (B &40=%) FREE S HEE ST,
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1)
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Improved Determination Shaking Method in Preparation the Solution for the Nitrate
Nitrogen by Phenol Sulfuric Acid

SHIRASAWA Yuko!, KATO Kimie!

! Food and Agricultural Materials Inspection Center, Sapporo Regional Center

The Japanese Official Methods of Analysis of Fertilizer provides several determination methods using the
(constant-temperature) upside down rotary shaker (hereinafter referred to as rotary shaker) as the extractor. However,
the rotary shaker is a custom order apparatus. This study describes development and validation of extraction method
for the nitrate nitrogen by phenol sulfuric acid in the fertilizer using commercially vertical reciprocating shaker or
simple extraction procedure shaking with hand(hereinafter : simple extraction method). We measured the values of
N-N in 21 analytical samples (including solid and liquid one) by extraction method using a vertical reciprocating
shaker to compare with ones using a rotary shaker. The former values were achieved and correlated highly with the
latter values (Line of regression and correlation coefficient (» = 1.000, y = 0.9995x +0.0059). We also measured the
values of N-N in 14 analytical samples (only liquid one) by simple extraction method to compare with ones using a
rotary shaker. The former values were achieved and correlated highly with the latter values (Line of regression and
correlation coefficient (# = 1.000, y = 0.9967x-0.0098). In using vertical reciprocating shaker, N-N were conducted
a duplicate test per 5 test days using two analytical samples, respectively. As the result, total mean values (mass
fraction) of N-N were 15.89 % and 4.23 %, repeatability relative standard deviation (RSD:) were 0.46 % and 0.29 %,
and intermediate relative standard deviation (RSDr) 0.79 % and 0.29 %, respectively. Repeatability and intermediate
precision of compost are under research. In simple extraction method, N-N were conducted a duplicate test per 5
test days using two analytical samples, respectively. As the result, total mean values (mass fraction) of N-N were
1.62 % and 8.43 %, repeatability relative standard deviation (RSD;) were 0.55 % and 0.63 %, and intermediate
relative standard deviation (RSDr) 1.02 % and 0.67 %, respectively. The limit of quantitative and detection value for
liquid fertilizer were estimated 0.003 % and 0.001 %, respectively (by simple extraction method) . These extraction

methods are valid for the determination of the nitrate nitrogen in the fertilizer.

Key words  upside down rotary shaker, vertical reciprocating shaker, nitrate nitrogen, fertilizer, single-laboratory

method validation

(Research Report of Fertilizer, 14, 12-24, 2021)



