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Table 1  Changes in DMPP concentration over time

Analytical value of DMPP Ratio of
) b Days elapsed
Sample Ist 2nd analytical values
(%) (%) (%) (day)
Urea 0.285 0.275 96 59
Mixed nitrogen fertilizer 0.171 0.172 101 71
Coated nitrogen fertilizer 0.151 0.131 87 56
Compound fertilizer 1 0.0770 0.0764 99 99
Compound fertilizer 2 0.0360 0.0327 91 99

a) Mass fraction

b) Ratio of analytical values = 2nd value/1st value X 100

AL 72 D RERBHT, AHE A5 £7e\ > DMPP JERL G OFd A IERH % QML EAEENE B B E 500 pm 8.5
DUWVEIEIER T HE T IR G LT2%IZ, DMPP 338 ROk T3, SHEMEE 98.0 % (B &0 =R)) iRl
TYERIL7=. L7 DMPP FEfLE OBLEAEEN K ORI OFEMIE, Sl 2h FL38 BURIER %5 T MK AC
AR, FERER IR A S OSRDRACAR R 2 IR A LRI PE R O U il F L7 SRR L Ik A, JRSB ORI T
=T EL R EUTALEEEL B, 72T, VAR K OWgE W CTREEL7ZW AR T =7 LIRS DAL
RRIEE C THD. GBI O RINEE 2R E T 572012, THICiEL COHIEEND DMPP & f &4 04 L
T, b D720 0T 0.034 % (HEDR), ikbZ W EDT 1.04 % (BH &5 5R) 727228735, DMPP i3
DOEFNFEE 0.02 % (EEIHF), 1.0 % EESFR), 1.5 % (EEHF) LLT-. DMPP RIRIRIN% 0L EMEE
MR T 272012, 1ERE 1~2 7 BB SRR OFE R4 Fig. 1-1, Fig. 1-2 XU Fig. 1-3 T/RLTZ. 7235,
HOREE H 0 BIZMERIRF ORI EZ/RL TV,

DMPP D#RREHI72 AL BV D72 LA T AR O, 3 FE O TR AR B HAUR e L CRE LIRS R,
AR OB L C DMPP 0.02 % (B 543 38) OFFRUTITEL A AEEFE, 1.0 % (B &5 3) OERIZ I b AR
BEC, 1.5 % (B &5 R) OERUTIHMERIEE A ZHVAZLELT-. 72771, —EBOMA - TIEFR % AN
DMPP &34 L, Fig. 1-3 TiX, {LAAEE A © DMPP & A SIFEEEIRINKED 1.5 % (H &%) 15, 1[5
HOGHTIE 1.3 % (BEESF) FTRA L. UL, ZOH%OBEHED T RN ehoT=2Enh, ik
MEEE A 2 TR [FRRBR a0 A AR B 2 BRI AR B2 BN RF D) 45 L C, DMPP OWINR E 4
2.0 % (EESFR)ITHIE BT HzeELT.

7%, Fig. 1-3 OALEALEL C IZ2oWT, 7 A HOZHHEAS 0.9 % (H &533) TR L2, 20 B H D4
pal

T 1.3 % (EE4=R) LHINL T, $a B2 20 HLUREIE 1.3 % (B E03R) THEB L QW=280D, oM
ORI I ERIEOIRE DR+ 5T o122 R TAEL S O L HERI L7,
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1.0 g analytical

sample (powdery) 200-mL ground-in stopper Erlenmeyer flask

«— 100 mL water

| Stirring | Magnetic stirrer, 10 minutes
1
| Standing still |

2 Dilution operation if necessary

| Aliquot 25 mL | 100-mL volumetric flask
< Water (up to the marked line)

| Centrifugal separation | Ground-in stopper centrifugal precipitat tube, 8§ 000%g-10 000xg, 5 minutes

| Sanple solution | Supernatant

| Measurement | High-Performance Liquid Chromatograph

Scheme 1  The flow sheet for determination of DMPP used in the test

4) HREBRARHOHEERERZ

IUPAC/ISO/AOAC DHERBR 7 =LY DIZhEuy, 1) TR 7= BB MR AR 60 fHICHWT, 4%
AEHZ DX 2 mOMT T IS TOMILIE. 7220, ERBIOEHE 1.9 gD 2 B ET 5720, e =4
ZIAATIIAVANSEIE 0.90 g LLT-.

5) HFEHER

SINUT= 12 BB E A L@k iR v~ b7 57 OMA R CA—H—, 387 LOFEMIE Table 2 O
LBV THS. HEFBR R O HE i 0 5H  DMPP 33K G 98 % LA L, Btk T3kkaatt) %
FABRERIZ 2021 4 11 A 12 BB5EL, FEhEifITEUEHEIAE H 225 2021 4212 A 24 HET (o5
3202241 A 14 BE0) LT ZNENORBR=EICB VT ICEVEFTL7-AFE 1270k, 3) D Scheme
1 TRUIZHT HIEICES Tobr L.
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3. HWRRUER

1) #RERERBRARMOHEERHER

BYBEVEMeR AL 60 4 2 SOMTCONT LI FEIE (k) , — ol @5 B Hr OF G &b H H L2 0f
ITARVENR 22 (sr) , SRR E(R 22 (swo) , DR TREFE 25 ToalBHEAR ME(R 22 (sver) & Table 3 ITRL7Z. 61T, B
BHERBRIEIOREN TWO DR FFEUREE O H %2 (CRSDR) KON (3 1) 2055 H U 7o HE 7 == [ P B Y 2=
(6Rr)ZPFETC Table 3 IZRLT-.

PEMEOH]E L, TUPAC/ISO/AOAC D RERER 7 0=/ 9D D FNEAE B EICHEME L. T, OV FEERD
SO EME R HERR T 5 7-1C Cochran DMIEEEME L. ZDOFEE, 6 FMEETORBHII W TESHE ) e
RTET=OT, —JehlE T E L7z, (X 2) Z AW CTIMTRIEZ MR L= ZA, {LEEE 1 23 (X 2)
B TSI o= C, 2 TOREHIHL T, IUPAC/ISO/AOAC DO FHEFRBR 7 b=/l (1993) TREN TS
FE W ER (K 3) EHCTHEMEOHEEITo7-. T ORER, FHREE 2 25r< 5 FEOREFCH)
(R 3) A7z LT e, FAREREL 2 OOMTIEE A MR 5L, Table 4 D3, (X 2) TRIFHITIFED
Sl AL CTHRY, B TR ENHI/ NStz Zoi=w, FRGERE 2 13 TUPAC/ISO/AOAC D HEFRBR
7'rhaL (2006) TRENTWD B OS2 EMLUTHIEX GU 4) 2 DT EMZHELZ. 2D
FEAE, FHRECEL 2 13RO E R (R 4) 2wl R le o7,

Fo BB OHER G ) IO TR 2D NSWEAIS, FIESRGDSRL T 52803927 . FaMEk}
2 M ) AT o T2 B ELC, TR ZED N Eh o To 2l FAREOIR G DR+ 372072 e
IR ToHHEHERILT-.

LI EXY, 6 FEEATOREID I RGBT YR E A T 522 MR LT, 7ok, 5L
T, ()L T TR E A S ToRURH R YR 22 (sor) R LT2E 25, Table 3 DEFY, 2TORED G,
EHEEL TN SWME TH - 7.

6r = CRSDg x X/100 <.+ (1)
s <050, = 0.56y ---(2)
spp < 0.30, = 0.36y .-+ (3 3)
Spp’ = F1(0.30 ) + F2s, <o (X9)
Spher = V5% + Spp? <o (X5)

G R P =R ) B Y
CRSD g : JEEVEGRBRVE RS COD E T - HUR BE (E M P B HE R 2 (%)) O B %
X EME

Spp © R TR 22 op 2 VERERBAATO B BYICE & LIAE R 22
sy PHTIR HE(R 22 Sper | DHTHGEE 28 o URH AR YE(R 22

Fl, F2:BEMEHEDT=D DT A—42 G 10, 2 S0MTOHE, F1=1.88, F2=1.01)



HPLC% F\W 7= AR O DMPP (FEER LA IR D23 Hrik O MEEERTAN
— S L E BRI LD 2 Y MR — 61

Table 3 Homogeneity test results

Sampls No.of %@  (RSD:” Y  sp®  036R7 5.8 056" spi?

Sample — (%)” (%) (W)’ (%) (W (%) (0" (%)

Prepared sample 1 10 1.66 8 0.133 0.031 0.040 0.065 0.066 0.072
Prepared sample 2 10 0.333 8 0.027 0.011 0.008 0.011 0.013 0.016
Urea 10 0.285 8 0.023 0 n 0.007 0.002 0.011 0.002
Mixed nitrogen fertilizer 10 0.131 8 0.011 0.0027  0.0032 0.001 0.005 0.003
Compound ferttilizer 1 10 0.0796 8 0.006 0 D 0.0019  0.0038 0.0032  0.0038
Prepared sample 3 10 0.0187 8 0.0015 0.00042 0.00045 0.00070 0.00075 0.0008

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

b) Mass fraction
¢) Criteria of precision for Reproducibility relative standard in Testing Methods for Fertilizers 2021

d) The estimated standard deviation of reproducibility calculated based on CRSDr
e) Standard deviation of sample-to-sample

f) The value for the test : s,, < 0.30, = 0.36¢

g) Repeatability standard deviation

h) Parameters for the determination of repeatbility standard deviation (sr)

i) Standard deviation of sample-to-sample including repeatability : Spar=V S 2 + Spp2

. . . o 2 .
j) When the variance between groups < the variance within a group, svb~ was considered as 0

Table 4 Homogeneity test result of Prepared sample 2

Sample Noof 3 CRSDx” 5,9 59 0565 Sw® 03657 spp2? critical
i)

sample %) (%) (%)m )" )" ©%)” %)" value

Prepared sample 2 10 0.33 8 0.03 0011 0013 0011  0.008 0.0001 0.0002

a) ~d) Refer to the footnote Table 3

e) Repeatability standard deviation

f) Parameters for the determination of repeatbility standard deviation (sr)
g) Standard deviation of sample-to-sample

h) Parameters for the determination of homogeneity (determination of sbb)

i) The value for the test :  F1(0.365)2 + F2s,2
F1=1.88, F2=1.01 (The number of samples (10), The number of repetition (2) )

2) HRERBRERRUNNIERTE

BB ENSHAE ST e [RGB 4 Table 5 1R L7Z. 3ABR=E F OfE 1%, MEHRH DMPP Uik %
MR 72D o T2 Z LI KR ERUICA G D DD EE 2 BT, LABEOFEHRITIIZH VRN EE LTz,

FRBREE F 24072 11 BRBR=E OfE B2 TUPAC O LRI mhaL % Ot TRERHIENT LT, 77, s
EZ k95729012 Cochran DFFE K TN Grubbs DREZEMLT-. #EE, 11 RBREDOL, FHEGELE 2 T
2 AR, JRFET 1 ARBRE, (LAIER 1 T 2 3BkhE, FARGE 3 © 1 MBREBoREMEIMVELL THES
.
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Table 5 Individual results of DMPP (% Mass fraction)
Prepared Prepared
Lab 1D sarrlljple 1 sanf)ple 2 Urea
A 1.67 1.72 0.300 0.279 0.293 0.294
B 1.62 1.57 0.08677  0.243° 0.273 0.256
C 1.60 1.61 0.250 0.233 0.278 0.278
D 1.60 1.63 0.270 0.283 0.276 0.276
E 1.64 1.68 0.283 0.284 0.291 0.282
o 2.71 2.17 0.392 0.417 0.411 0.403
G 1.60 1.53 0.205"  0.178" 0357  0.254°
H 1.65 1.68 0.281 0.301 0.279 0.291
I 1.64 1.63 0.281 0.274 0.287 0.285
J 1.57 1.63 0.280 0.257 0.286 0.284
K 1.65 1.70 0.288 0.279 0.288 0.288
L 1.65 1.65 0.284 0.281 0.283 0.288
Lab ID” Mixed rﬁtrogen Corgpound Prepared
fertilizer fertilizer 1 sample 3

A 0.137 0.135 0.0825 0.0767 0.0199 0.0203
B 0.138 0.130 0.0948 0.0968 0.0176 0.0183
C 0.126 0.122 0.300° 0.297° 0.0180 0.0182
D 0.127 0.127 0.0961 0.0882 0.0172 0.0178
E 0.131 0.129 0.0784 0.0786 0.0161 0.0173
o 0.236 0.265 0.206 0.205 0.0454 0.0393
G 0.123 0.133 0.0796 0.0716 0.0167 0.0198
H 0.129 0.128 0.304°  0.307° 0.0274°  0.0181°
I 0.131 0.130 0.0780 0.0822 0.0189 0.0181
J 0.131 0.133 0.0834 0.0836 0.0181 0.0191
K 0.128 0.133 0.0798 0.0823 0.0184 0.0184
L 0.127 0.138 0.0753 0.0777 0.0184 0.0204

a) Laboratory identification (random order)

b) Not Adopted the result for flaw of analytical procedure
¢) Outlier of Cochran test

d) Outlier of Single Grubbs test

e) Outlier of Paired Grubbs test
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3) BHIRERUVEMBREE

S AU Z BRAN T 3RS e R0 R U7 SR, DR TAR MR 22 (s0) S ORI TA S (R 22 (RSDy) , I DN
2 [ AR B VE(R 22 (sp) S OVEETH] A BUAH XHE HE(R 72 (RSDR) % Table 6 2R L7z,

6 FFHDRBHI DWW THEFHIFNT 2 LTS e, AIEIZED DMPP O FEHEIE 0.0184 % (B &573) ~1.63 %
(BEEDHE)THY, ZOOMTHEEHERZE (s0) 1% 0.001 % (B &575) ~0.030 % (&5 %), DT HE R 2=
(RSD) 13 1.8 %~5.1 % Th-olz. iz, M HFIUATER A (sr) 15 0.001 % (B 857 3) ~0.045 % (H &5 %),
S AR SRR AR 2 (RSDR) 1 2.8 %~8.9 % Tdh-o7-. WINPT RMHEHER 7 (RSD,) K OV [E AR,
FARTFEHE(R 2 (RSDR) b, MERHERRERIE B E A O UMMERO FIECTREN TODEREL ~LCBT
DIGED Q2T DEEW T T2 e D, RIEOREE TR ERBRIEOMEREHEICH G L TW\WAHI L%
flEsd L7z,

Table 6  Statistical analysis of Collaborative study results

Sample Labs  Mean” s  RSD:” 2*CRSD.” sz  RSDx" 2*CRSDx’

p@” W W (W (%) (%)
Prepared sample 1 11(0) 1.63 0.030 1.8 8 0.045 2.8 16
Prepared sample 2 9(2) 0.277 0.010 3.8 8 0.017 6.0 16
Urea 10(1) 0.283 0.005 1.9 8 0.009 3.1 16
Mixed nitrogen fertilizer 11(0) 0.130 0.004 3.0 8 0.004 3.3 16
Compound ferttilizer 1 9(2) 0.0825 0.003 4.0 8 0.007 8.9 16
Prepared sample 3 10(1) 0.0184 0.001 5.1 8 0.001 6.3 16

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

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

¢) Mass fraction

d) Standard deviation of repeatability

e) Repeatability relative standard deviation

f) Tolerance limits of repeatability relative standard deviation in Testing Methods for Fertilizer 2021
g) Standard deviation of reproducibility

h) Reproducibility relative standard deviation

i) Tolerance limits of reproducibility relative standard deviation in Testing Methods for Fertilizer 2021

4. F&H
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Performance Evaluation of Analysis method for 3,4-Dimethylpyrazole phosphate (DMPP)
in Fertilizers using HPLC : Harmonized Collaborative Validation

HIRATA Erika!, HASHIMOTO Yoshimi? and OSHIMA Mayu?

'Food and Agricultural Materials Inspection Center (FAMIC), Fertilizer and Feed Inspection Department
(Now) FAMIC, Sapporo Regional Center
* FAMIC, Fertilizer and Feed Inspection Department

The performance of the determination of 3,4-dimethyl-1H-pyrazole phosphoric acid (DMPP) in fertilizer using
high-performance liquid chromatography (HPLC) as described in the Fertilizer Test Method has confirmed in a
single laboratory. To evaluate the performance of the DMPP analytical method using HPLC, we conducted a
collaborative study based on an internationally harmonized protocol. Six samples with confirmed homogeneity were
sent to 12 collaborators. Those samples were analyzed in blind and duplicate. We estimated the reproducibility
relative standard deviation (RSDRr) from analytical values reported by the 11 collaborators, excluding one failed
laboratory. After identification of outliers with Cochran test and Grubbs test, the mean value of DMPP was reported
0.0184 % -1.63 % for the mass fraction. Similarly, the RSDr for the determination of DMPP was estimated 2.8 %-
5.1 %. These results suggest that the accuracy of this method is suitable for the determination of DMPP in those

concentration range. In conclusion, it demonstrated that the method for determination of DMPP was validated.
Key words DMPP, high-performance liquid chromatography (HPLC), harmonized collaborative validation

(Research Report of Fertilizer, 15, 54-65, 2022)
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