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Scheme 1 (Z/RL7=.

| 1.0 g | Weigh to the order of 1 mg to a 250-mL volumetric flask
|<— About 200 mL of copper sulfate - silver sulfate solution
|  Shakingtomix | Rotary shaker (30-40 revolutions/min) for 20 minutes

or Vertical reciprocating shaker (300 times/min)for 20 minutes

< About 1 g of calcium hydroxide
< About 1 g of basic magnesium carbonate

|  Shakingtomix | Rotary shaker (30-40 revolutions/min) for 10 minutes

or 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 in solid fertilizer
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| 0.4¢g | Weigh to the order of 1 mg to a 100-mL volumetric flask
|<— About 80 mL of copper sulfate - silver sulfate solution
| Shaking to mix | Shaking with hands to mix completely

(Firstly making a flask up-side down and shaking mix about 5 times
in gripping a neck of its, then making return it, so far with
repeating about 10 times)

< About 0.4 g of calcium hydroxide
< About 0.4 g of basic magnesium carbonate

| Shaking to mix | Shaking with hands to mix completely

(Firstly making a flask up-side down and shaking mix about 5 times
in gripping a neck of its, then making return it, so far with
repeating about 10 times)

< Water (up to the marked line)

| Filtration | Type 3 filter paper

| Sample solution |

Scheme 2 Simple extraction procedure (Shaking to mix completely) in liquid fertilizer

| Sample solution |

| Aliquot | Small evaporating dish

| Evaporation to dryness | No less than 80 °C water bath
|<— 2 mL of phenol sulfuric acid
About 10 minutes after making phenol sulfuric acid
contact with residue
|H 20 mL of water
| Standing to cool |

| Transfer | 100-mL volumetric flask

Leaving at rest

< 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 3 Flow sheet for quantitation method of nitrate nitrogen in fertilizers

4) HREFRBAAMOHEMHE
IUPAC/ISO/AOAC DFEFERRER 7 b= /L(ZhEW, 1)ICEVFERL, ML= AEE 50 3UBHZ W T BT
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BREEIE 2022 4F 1 A 14 HETOHM) 12, F3EHIXIE T2 8) D HHEIZHES THHTLIZ.

Table 1  Equipment used

Shaker
Lab ID" Model of spectrophotometer (Selected in preparing the sample solution
in solid fertilizer)
A SHIMADZU, UV-1800 Vertical reciprocating shaker
B HITACHI, U-1900 (Constant temperature) upside down rotary shaker
C SHIMADZU, UV-1800 (Constant temperature) upside down rotary shaker
D HITACHI, U-1800 (Constant temperature) upside down rotary shaker
E SHIMADZU, UV-1800 Vertical reciprocating shaker
F JASCO, V-670 (Constant temperature) upside down rotary shaker
G HITACHI, U-5100 (Constant temperature) upside down rotary shaker
H SHIMADZU, UV-1800 Vertical reciprocating shaker
I SHIMADZU, UV-1800 Vertical reciprocating shaker
J SHIMADZU, UV-1850 (Constant temperature) upside down rotary shaker
K HITACHI, UH5300 (Constant temperature) upside down rotary shaker
L SHIMADZU, UVmini-1240 Vertical reciprocating shaker
M SHIMADZU, UVmini-1240 Vertical reciprocating shaker

a) Laboratory identification (random order)
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7o BT, IERHERBRIE I ORI CW D E BRSO H %2 (CRSDr) K VENLMBHEH (K 1) LIz HEE =
PR B R 22 (6r) Z[RI U< Table 2 (Z/RLTZ.
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SALTC. SMVIEBRIME D TG RIZHOWT, — el E B2 ML, FHTEEER 2 (s,) M OSBHRAE 8
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Gr = CRSDg X X/100 «e (N D)
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Table 2 Homogeneity test results
e) f)

No. of i® A~ 1) )

Sample CRSDRd) OR Sbb 0.36Rg) Srh) O.SGR. Sb+rj
Sample
Pl O M V0 MR ) M ¢ M 0 M O M O M O &
Sodium 9(1) 17.21 3 052  0.03 0155 0041 026  0.052
nitrate
Formulated k)
cortilier 9(1)  11.69 3 0.35 0 0.105  0.064 0.18  0.064
Compound K
cortilier | 10 (0)  6.96 4 0.28 0 0.084  0.045 0.14  0.045
Compound K
crtiior s 10(0) 0739 6 0.04 0 0.013  0.005 0.02  0.005
Compost 10(0) 0.178 6 0.01 0.001  0.003  0.004 001  0.004

a) The number of samples after exclusion ; ( ): The number of outliers from Cochran test

b) Grand mean value (n = 10xnumber of repetition(2))

¢) Mass fraction

d) Criteria of precision for Reproducibility relative standard deviation in Testing Methods for
Fertilizers 2021

¢) The estimated standard deviation of reproducibility calculated based on CRSD r

f) Standard deviation of sample-to-sample

g) The value for the test :s,, < 0.30, = 0.36%

h) Repeatability standard deviation

1) Parameters for the determination of repeatability standard deviation (S)

j) Standard deviation of sample-to-sample including repeatability :  Sp4r = v/ Spp? + Sp2

k ) When the variance between groups < the variance within a group, s vb. Was considered as 0

2) EXRFABRERRUNNERTE
ZBR DA SN e [FERBR A 4 Table 3-1 TN 3-2 ITRLT-. BBRE G OFE BRI OV T ERR
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Table 3-1  Individual result of nitrate nitrogen (in Solid Fertilizer) (%)a)
b Sodium Formulated Compound Compound
Lab ID nitrate fertilizer fertilizer 1 fertilizer 2 Compost
A 16.75 1677 11.39  11.55 6.88 6.94 0.743 0.735 0.195 0.193
B 16.40 1640 11.20 11.00 6.80 6.80 0.700  0.700 0.150  0.167
C 1684 1669 11.72Y 11.11Y 6.94 6.96 0.740 0.721 0.183  0.188
D 16.12 16.20 11.06 11.02 6.76 6.76 0.667 0.660 0.190 0.190
E 16.62 16.64 11.28 11.18 6.80 6.78 0.702 0.700 0.162 0.162
F 15.09Y 15.95Y 11.21 11.17 6.93 6.85 0.710Y 1.76Y 0.196  0.200
G° 17.85 1792 12.06 12.21 9.24 9.27 1.18 1.26 0.554 0.620
H 16.49 16.71 11.72  11.51 6.90 6.86 0.753 0.737 0.202  0.198
I 16.26 1638 11.32  11.37 6.91 6.91 0.716  0.723  0.167 0.166
J 1595 1590 1120 11.07 6.62Y 5.98° 0.716 0.718 0.169 0.178
K 16.51 16.05 11.32 11.28 6.97 6.77 0.692  0.734  0.191 0.183
L 17.24 17.15 11.77 1191 7.08 7.12 0.753 0.746  0.187  0.183
M 16.02 16.22 11.28 11.37 6.58 6.44 0.690 0.716  0.130  0.145

a) Mass fraction

b) Laboratory identification (random order)

¢) Not Adopted the result for flaw of analytical procedure

d) Outlier of Cochran test
e) Outlier of Single Grubbs test
f) Outlier of Paired Grubbs test
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Table 3-2  Individual result of nitrate nitrogen (in Liquid Fertilizer) (%)"
b) Liquid nitrogen Liquid mixed Home garden-use Liquid mixed Home garden-use
Lab ID .. . . . . . ..
fertilizer fertilizer 1 mixed fertilizer 1 fertilizer 2 mixed fertilizer 2

8.74 8.80 7.02 6.92 4.42 4.50 1.73 1.73 1.04 1.03
800 820 660 660 460 480 155 1750 0950  1.00
881 866 697 672 47" a2 172 168 104 101
8.48 8.56 6.88 6.80 4.48 4.40 1.66 1.62 1.01 0.980
8.67 8.69 6.98 6.92 4.35 4.33 1.69 1.69 1.00 1.01
8.72 8.85 8.52" 7740 4509 5259 1.77 1.83 1.08 1.05
9.72 9.86 8.37 8.44 5.28 5.65 2.01 2.07 1.39 1.45
8.38 8.35 6.80 6.68 4.30 4.24 1.61 1.65 0.996 1.01
7979 7619 s’ 62 364 364 151 153 0872 0957
8.60 8.42 6.70 6.68 4.45 4.45 1.63 1.59 1.05 1.01
8.45 8.27 6.37 6.83 4.11 3.96 1.60 1.67 1.00 0.990
8.90 8.99 7.20 7.12 4.54 4.57 1.77 1.76 1.05 1.05
8.93 8.88 7.10 7.23 4.57 4.57 1.78 1.75 1.06 1.07

2R~z moaw >

The foot note is shown in Table 3-1

3) HHTHRERVERBREE
A IEZBRIN T2 ST FAC RO B O D LTS3, D TR YR 72 (s0) X O THEXHE HE(R 22 (RSDy)
(2 T PR BUR E(R 72 (sr) M OVEE R PR BUESHZE ME(R 72 (RSDR) % Table 4-1 & TY 4-2 [Z/RLT-.

EIZIEEHZ DUWTIE 5 FREHDOBEHT DUV THREGHIFIT LIS R, FEIEIE 0.178 % (B &%) ~16.47 %
(HE&E5H) THY, ZOOMTEEMERZ (s) 1X 0.01 % (B &%) ~0.13 % (E&55=), O TH MR ER 22
(RSDY) 1% 0.8 %~3.1 %, [ FFBUEHENR 2 (se) 13 0.02 % (B 857 3) ~0.37 % (E &5 3#) , S FFEUE A%
YR 72 (RSDR) 13 2.2 %~10.8 % THY, HARIEEHZ DN TH RIS EEIEIL 1.01 % (E&5FR) ~8.61 % (H
BR) THY, ZOPATIERERZE (50) 13 0.02 % (E&E573) ~0.13 % (H &), PHTHMERERZE (RSD;)
13 1.0 %~2.4 %, HEMHIAFEERZE (sp) 13 0.05 % (HE53H) ~0.31 % (HESFR), =MEFIAH R R 2
(RSDR) 1 3.1 %~7.2 % T 7.

AIal, EFZAEER K OYRIEEHZ DWW T, W ORREHZ B TH O THH R MR 72 (RSD,) K OV= [ -8
FHARTAEHE (R 72 (RSDR) b I BFHEFRBRIEIHE E A O L HEMRO FINEIRL CODEIREL ~UIZEBIT DR E

DFF RN ThHoT=ZEM D, ARIEOREEIIIERFERBIEOMEREREO ZHRFIHIZH AL T .
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Table 4-1 Statistical analysis of Collaborative study results (in Solid Fertilizer)
d) h)

Sample Labs  Mean”  s: RSD°  2%CRSD." s:  RSDr" 2*CRSDy’
p(@) (%)Y ) (W) ) () () (%)

Sodium 11(1) 1647  0.13 0.8 3 0.37 23 6
nitrate
Formulated

" 1131 1. . . 2 2.2
fortilbor (1) 33 0.09 0.8 3 0.25 6
Compound
tortibon 1 11(1) 6.85 0.06 0.8 4 0.15 2.2 8
Compound
tortion 11(1) 0716  0.01 1.7 6 0.03 37 12
Compost 12000 0178 0.01 3.1 6 0.02 10.8 12

a) Number of laboratories, where p =number of laboratories retained after outlier removed
and (¢ y=number of outliers

b) Grand mean value of the results of duplicate sample which were reported from laboratory
retained after outlier (» =The number of laboratories(p )xThe number of repetition(2))

c¢) Mass fraction

d) Standard deviation of repeatability

e) Repeatability relative standard deviation

f) Criteria of repeatability relative standard deviation in Testing Methods for Fertilizer 2021

g) Standard deviation of reproducibility

h) Reproducibility relative standard deviation

1) Criteria of reproducibility relative standard deviation in Testing Methods for Fertilizer 2021

Table 4-2 Statistical analysis of Collaborative study results (in Liquid Fertilizer)

Samnle Labs  Mean”? s RSD: 2*CRSD.  sx®  RSDR’ 2*CRSDR
b p@ %)Y ) ) ) k) (%)
—
iquid nitrogen |} 8.61 0.09 1.0 4 0.27 3.1 8
fertilizer
Liquid mixed
U 10(2) 6.86 0.13 1.9 4 0.23 33 8
Home garden-use
o 10(2) 435 0.06 1.5 4 0.31 72 8
Liquid mixed
e 11(1) 1.68 0.03 1.6 4 0.08 5.1 8
Home garden-use ) 1.01 0.02 2.4 4 0.05 4.5 8

mixed fertilizer 2

The foot note is shown in Table 4-1

4. FEOH

RS BB L IR S AT RS 2 2 D7 = ) — VBRI IEIC LD T IEIC ST, 13 SRR ISV
TEREE SR EHI DWW TENZ I 5 S (10 /) OFEHE W CEBRRICIE L S D e [FFABR 2 F2fi L,
EEHHMEORME T 72,

ZORER, EIEEHZ OV T 0.178 % (B HR) ~16.47 % (E Y =) OFFAICHNT, EH
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B ER 72 (RSDr) 13 2.2 %~10.8 % THY, HARIEEHIOWTITFEIE 1.01 % (HE55FR) ~8.61 %
(BB OFPICR T, SR B E AR 22 (RSDR) 13 3.1 %~7.2 % THY, IEEFERBRIENEE A
IORSIVTWDRIREL ~UZRBIT DR E O B Zaimi- L.

AERFILZ, BEEEHIOWT 2 FEOIRVIB A H T 200, BIRIEEHZ DWW TIEFRVIEE
EATHOIHTIENL, F CIC IR LD WL D T SRR (SLV) SN TWHIED S, AILITIERH R
BRIEIC I D RBREE Y Type B(HCV & U8 SLV ORERASIEEHEBRIENTE & A O ZLRFIEAM 2 Lok
BRIE) ICH A L CWD T L2 HER L=,

LRSS W EL Ao — 7 7 7 Ukt IS, o7 rugklist w1y,
TEFALE TR WhE T, ARIEEEASAE A8 TS, A7V BRI AL dER T, &7
VEBHR A AL IES T8, A7V VBRI S 2 THOSICHELRLET.
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Improved Determination and Performance Evaluation of Analysis Method
for Nitrate Nitrogen by Phenol Sulfuric Acid :

— Harmonized Collaborative Validation —

SHIRASAWA Yuko' and KATO Kimie'
"Food and Agricultural Materials Inspection Center (FAMIC), Sapporo Regional Center

We conducted a collaborative study on analysis method for the nitrate nitrogen by phenol sulfuric acid due to
evaluating performance of Testing Methods for Fertilizers 2021 test procedures, using (constant-temperature)
upside down rotary shaker (hereinafter, referred to as rotary shaker) or commercially vertical reciprocating shaker
and on simple extraction procedure shaking with hand (hereinafter, to as simple extraction method). In this
collaborative study, all collaborators selected shaker for extraction of solid fertilizers, and performed simple
extraction method of liquid one.

Each of five solid samples passed the test for homogeneity and five liquid samples, send to 13 collaborators as
blind duplicates. In the test using solid samples, after identification of a result not adopted and outliers with
Cochran test and Grubbs test, the mean values and the reproducibility relative standard deviation (RSDr)
of determination of nitrate nitrogen were reported 0.178 % - 16.47 % as a mass fraction and 2.2 % - 10.8 %,
respectively. In liquid one, those of determination of nitrate nitrogen were reported 1.01 % - 8.61 % as a mass
fraction and 3.1 % - 7.2 %, respectively.

These results indicated that each method has acceptable precision for determination of nitrate nitrogen in
these concentration ranges. In conclusion, those results demonstrated the validity of these methods for
nitrate nitrogen in solid fertilizer using rotary shaker or commercially vertical reciprocating shaker and in liquid

fertilizer on simple extraction method.

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

Harmonized collaborative validation

(Research Report of Fertilizer, 15, 33-43, 2022)
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