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BENEBNENHLZEBHEEBINTZY . ATIATNED L > TUIRIN L ERE T 2L, AF30L20
B E ChDHY T VIR R AR A END 2 E TR EZ 5 T2 Mmb DY,

JEEFF D AT K N OREWE THDLT AV, T AR F O T VR (LU FTAZI & 80, ) D
SRTEELT, R EZ LB L2 B T EO & 558k 1EL L C HPLC E03EIah, AHE%L
EEROVIEBHZ OWCHBR IS, & & FIREDRIMNEITo TR, B—RBRENICB TR IEOZY
PERHERENIZLZATHDY.

A [A], HPLC 1EIC KD A E 25 £/ R O AT 250 RN E VO MERERHI 0720, ikl 2 H
WCHERIBRBRZ L, SRBRER OFBREELZRAE LD T, ZOMELRET 2.

2. MERUAE

1) #EFHBRAFEMOFR

RIEL CTWD AR ZESR, ALRIEE L O T o E=T ZUUEL, T2 HBIE 500 pm O 550 & @i 9
HETHLIEHDIZATIVEZ ML, L<EA LT 5 FEEORE O S [RGB 2R R L 7-.

EEIFBRAREHTN 0.8 g 273V T IRICANEE L TR 50 WE R, 7T Rl it
T 578, HFERERARBIOMIELEE ML, T 248 (A5 1043) 22N BR = IS @A L.

2) EBRUSRE
BB EICHEL QWA EBRIK I~ 77, SR IEERR, 057 BERE K O 5 3 O oy Bl 255 H
L7-.

3) ASEZEDAIE
IIHTRREL 0.50 g Z21E0 &V, Hike = A7 T2 200 mL (2 A7, Hilg (1+15) 100 mL Nz, #8355 A4 2%

L RSTATEOE N MK E B e A o 2 —fLi e —
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Z VT 30 43 R F AL BE 24T 7. #RIER, AR A 50 mL A O Hken DILEAE 1LY, 2,000%g THI 5
SyE Do BEL, BB ARATIHIRE U, iR O —E &% 50 mL AORET TR, FEHRETT L
=PIV =0 ABRKERRETR (4+1) 2N A TARL 72, BRI 1.5 mL & O 3ekts OIEREE 12 LY, 8,000xg THI
A L7z (Scheme. 1) . Z OREHATKZ @RIk 7 a~ 7
F7IHEL, Table 1 DRIESRMAETHIEL, B —7HENOREHEK T OATI FEDELZ KD, 5

5 oy fils Doy BEL, b8 Ak E HPLC JIE M

TIVEOREER L.

RIEIZ G 2o TE, FRBREORmBEIRIA I n~ 7T 7 OERETIEIE-T-.

| Sample 0.50 g

| Extraction

| Centrifugation

Dilution

| Centrifugation

| Measurement

Erlenmeyer flask with stopper 200 mL

< Hydrochloric acid-water (1+15) 100 mL

Extract by ultrasonic wave for 30 min.

2,000xg, 5 min.

Dilute diquots extraction liquid with
acetonitrile - phosphate buffer (4+1)

8,000xg, 5 min.

HPLC

Scheme 1 Method flow sheet of melamine and related substances in fertilizer

Table1l HPLC conditions

Column TOSOH corporation TSKgel Amide-80(4.6 mm i.d.x250 mm L, 5 um particle size)

Guard column TOSOH corporation TSKgel guardge Amide-80 (3.2 mmx15 mm)

Column temperatures 40 ‘C+1 °C

Mabile phase Acetonitrile - phosphate buffer (4+1)
Flow rate 1.0 mL/min
Detector system UV detector at awavelangth of 214 nm

4) #FEHBRAHAHOHEEHER

IUPAC/ISO/AOAC DZEEIRER 7 mhaL® O¥EMEBRICHEV, % 250 FERER B DENZE N

10 BEHE XY, 4 BHT DX 2 SHTC 9T THHT LI,

5 HEFER

RERIC2INLT 11 SRS LA L m @ik n~ 7713 T OLBYTHY, TN ENORER= 2

WTCRERT LT 10 3BHZ DU T 3) 125t TORT L=,
o I ETE AM R AT IR LA (Waters 2695 Series)
- MR SALEHERERT (BEEERT Prominence Series)

B D 2
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s AT V=T U TRASH HiRatrtr 2 — (BERAERT Prominence Series)

- YRS (BEEAERT LC-30A T LC-20A Series)

- PSTATBOE NEMOKFETN B 2 ikt 2 — =22 —  (Waters 2695 Series)

-« MSAATEUE NEMOKPEIE T 2 it 2 — it 2 — (BHSRERT LC-10A Series)

« INIATBOE N BMKPEM T 2 it 2 — &' 2— (Agilent technologies 1100 Series)
« MSEATEOE N EMOKEE R R et 2 —4 R 7 — (Waters2487 727 /L 1)

© MSZATBUE NRMOKEEH T 2 2t 2 —f@li -t 2 — (Adilent technologies 1100 Series)
© MNZATBOE NRMOKPEE B L 22 2 — 455 (Waters 2695 Series)

© BADp—2 =Xt (Waters 2695 Series)

(50 EIH)

3. HRRUER

1) #EFHBRAFEMOHEEHEE

ZVENERRIR O pfs S ORI L 2 [A] X 10 30D — JtRiE 3 BT 67 #i st &4 Table 2-1~2-4 (2
IRUTZ. BEE T e =T ROV T XA RO TN T HOFREHI BT, FAEZS F(9, 10 ; 0.05) % FEl-72Z
EDD, A EIKYE S WIZB W CGREHEICA B2 ETRO LN T, HEFRBRICHWDZEN T EMEE AL
TWAZEEMER L. Wil T =T HOL T ZIVERIZOWTIA BEKUE 5 %IZB WO CRREHRICA B2 21T
OO, PHTREE 2 & CoplRHE AR S HEYE(R 2278 3.8 %& 3 2 T A CTHY, HFERBRIZHNHZ
EMHERDEVEM AL TDI L a R LTz,

Table 2-1 Homogeneity test results of melamine

No.of  Mean” s RSD  sw) Sber” RSDbe
Sample 1) 3) ' 3) ' o 3 ° rg) " F value™
sample (%) (%) (%) (%) (%) (%)

Calcium cyanamide 1 10 (0) 2.76 0.02 0.8 0.02 0.03 1.1 2.85

Calcium cyanamide 2 10 (0) 0.378 0.005 13 0.003 0.005 1.4 1.58

Compoundfertilizer containing o g5 0022 26 0022 0031 37 2.96
Calcium cyanamide

Compound fertilizer 10 (0) 0.186 0.002 1.3 0 0.002 1.3 0.39

Ammonium sulfate 10 (0) 0.0366  0.0012 3.3 0 0.0012 3.3 0.99

1) The number of samples used for andysis; (): The number of outliers

2) Grand mean vaue (n=The number of samples used for analysis X The number of repetition times (2))
3) Mass fraction

4) Standard deviation of repeatability

5) Relative standard deviation of repestability

6) Standard deviation of sample-to-sample

7) Standard devitation of sample-to-sample include repestability Sp+r = VSpp 2 + §;p2

8) Relative standard deviation of sample-to-sample include repeatability

9) F value calculated based on andlysis of variance (ANOVA)

10) F critical value: F (9,10:0.05)=3.02
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Table 2-2 Homogeneity test results of anmeline

No.of  Mean? s RSD”  sw” Sow’  RSDpe 9)10)
Sample 1) 3) 3 3 3 F Value
sample (%) (%) (%) (%) (%) (%)
Calcium cyanamide 1 10 (0) 152 0.01 0.6 0.00 0.01 0.6 1.03
Calcium cyanamide 2 10 (0) 0.104 0.001 12 0.001 0.002 15 1.82
Compounq fertilizer cqntalnlng 10 (0) 0.707 0.019 2.7 0.017 0.025 3.6 2.57
Calcium cyanamide
Compound fertilizer 10 (0) 0.194 0.002 0.9 0.000 0.002 0.9 1.01
Ammonium sulfate 10 (0) 0.0367 0.0011 31 0 0.0011 31 0.47
1)~10) Refer to the footnote of Table 2-1
Table 2-3 Homogeneity test results of anmelide
No.of  Men? s RSD”  sw” Sow’  RSDpe 9)10)
Sample 1) 3) 3 3 3 F Value
sample (%) (%) (%) (%) (%) (%)
Calcium cyanamide 1 10 (0) 112 0.02 18 0.02 0.03 2.3 2.37
Calcium cyanamide 2 10 (0) 0.367 0.011 31 0 0.011 3.1 0.56
Compound fertiizer containing 1 ) 151 0006 33 0005 0007 41 2.16
Calcium cyanamide
Compound fertilizer 10 (0) 0.724 0.025 35 0.012 0.028 3.9 1.48
Ammonium sulfate 10 (0) 0.0354 0.0038 10.7 0.0017 0.0042 11.7 1.52
1)~10) Refer to the footnote of Table 2-1
Table 2-4 Homogeneity test results of cyanuric acid
No.of  Mean? s RSD”  sw” Sow’  RSDpe 9)10)
Sample 1) 3) 3 3 3 F Value
sample (%) (%) (%) (%) (%) (%)
Calcium cyanamide 1 10 (0) 1.07 0.01 12 0 0.01 12 0.67
Calcium cyanamide 2 10 (0) 0.404 0.011 2.8 0 0.011 2.8 0.76
Compound fertiizer containing 1 195 o003 30 0001 0004 31 1.06
Calcium cyanamide
Compound fertilizer 10 (0) 0.799 0.011 14 0.011 0.016 2.0 2.96
Ammonium sulfate 10 (0) 0.0374 0.0009 2.4 0.0011 0.0014 3.8 4.22

1)~10) Refer to the footnote of Table 2-1

2) HRIFBAEBERUNMNERE
BRSO HE SN FRER AL Table 3 IR LTz, & RANDHHTEREO#E B4 IUPAC D 4[] 3Bk
Faha VIR S CREEHLERL 72, 1 RERR L0 o ha LG ilc L5 7 SOLERD Bl A s s -7, 5
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R TORBHIEWT 1 RBRE OV T SOVIBRORBRBGRHZFRI L7z, 7 b=Vl LD RIS, T
D% T 2=/ —5 mmol/L Y ABEHEREEIR (4+1) 725 (78+22) ICAEHE LIZZE KON T LDFHIIZX
HYUTVT UV TIROE—IOT =V TRRENZLIZED, VTV TIROT =V 7y T XVEROE —
N ST Z LI AT A+ L Db D ThoTz. [FRICIEBRR O LR A2 BT LGB A Fhi L 7-3
BREN LIRREHoTM, VT UV TIREY T OVEEDOY — 7 DGR+ 53 ThoTo1o, e LT
L7z, 7abaV#ililc Lo B A BRAN L7212, SUIBRAGE DA VEZ R H 9572812 Cochran DR E & Y
Grubbs ORRE % EhiL7-#5 R, 11 SBBRE OB DI HATIAT DN T 2 FEHORE K 2 = &
O 2 OB CTH LIBRE, 7 A AN 2 FEAORECF 2 B E K O 2 FEORET& 13
B, 7 AURIZOWTE 2 FEOFENCK 23R E, 7 OVEBIZOW L 3FADOFRENCK 13 BRED
AR VEE L CHIES .

Table 3-1 Individual result of melamine (mass %)
Lab Calcium Calcium Compp gnd fert|!|zer Compound Ammonium
DY cyanamide 1 cyanamide 2 containing C;alcmm fertilizer sulfate
cyanamide
A 2.74 2.81 0.384  0.380 0.828 0.837 0202 0.208 0.0405 0.0383
B 2822 2362 0.383  0.383 0.853 0.831 0203 0.198 0.0392 0.0365
C 2.85 2.85 0.396  0.395 0.877 0860 0199 0195 0.0318 0.0297
D 305 302 0.440 0.435 110 ¥ 0.962% 0216 0212  0.0589 2 0.0472 2
E 2.96 2.96 0.405  0.401 0.907 0843 0207 0.201 0.0374 0.0384
F 2.77 2.80 0.354 0.361 0.807 0815 0170 0.171  0.0267 0.0285
G 2.80 2.76 0410% 03782 0.860 0827 0181 0190 0.0373 0.0338
H 2.83 2.90 0.400  0.404 0.880 0.888  0.208 0.209  0.0365 0.0340
| 2.69 2.81 0.393 0.391 0.868 0.863  0.198 0.195 0.0348 0.0353
J 2.62 2.64 0.362 0.363 0.777 0786 0197 0.192 0.0336 0.0335
K 2372 1612 0.391 0.399 08452 05012 0.191 0209 0.0287 0.0314

1) Laboratory identification
2) Outlier of Cochran
3) Outlier of Grubbs
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Table 3-2 Individua result of anmeline (mass %)

Compound fertilizer

Lab Cdcium Calcium - . Compound Ammonium
DY cyanamide 1 cyanamide 2 containing C.aﬂuum fertilizer sulfate
cyanamide
A 1.53 1.57 0.105 0103 058 ¥ 0591 ¥ 0192 0.187 0.0381 0.0341
B 1582 1372 0.106 0106 0.635 0.622 0.196 0.192 0.0378 0.0356
C 1.59 1.58 0.102 0101 0.634 0.630 0.195 0.194 0.0311 0.0290
D 1.48 1.47 0.104 0105 0.685 0.581 0191 0191  0.0457  0.0292 ?
E 1.64 1.65 0.106 0108 0656 0.610 0200 0.195 0.0368 0.0372
F 1.62 1.63 0.102 0103 0619 0.627 0.185 0.189  0.0320 0.0323
G 1.68 1.67 0.115 ? 0.105? 0.648 0.645 0212 0214 0.0345 0.0326
H 1.61 1.65 0.104 0107 0.629 0.635 0.197 0199 0.0345 0.0330
| 1.57 1.63 0.108 0108 0.641 0.631 0199 0.199 0.0360 0.0365
J 1.62 1.63 0.107 0.106  0.598  0.601 0204 0193 0.0355 0.0350
K 1.24? 0912 0.110 0106 0557 2 0.307 ? 0.175 0.187 0.0345 0.0354

1) Laboratory identification
2) Outlier of Cochran
3) Outlier of Grubbs

Table 3-3 Individua result of anmelide (mass %)
Lab Cacium Calcium Compp gnd fert|!|zer Compound Ammonium
DY cyanamide 1 cyanamide 2 containing C;alcmm fertilizer sulfate
cyanamide
A 1.02 1.10 0.364 0.359 0.185 0.183 0.660 0.699 0.0388 0.0382
B 121 2 09292 0.367 0.357 0.193 0.185 0.695 0.716 0.0424 0.0348
CcC 113 111 0.368 0.365 0.198 0.195 0.747 0.700 0.0284 0.0302
D 119 117 0.411 0404 0246 20214 ? 0790 0.782 0.0460 0.0437
E 1.15 1.14 0.373 0.377 0.207 0.192 0.772 0.777 0.0377 0.0356
F 1.21 1.23 0.357 0.368 0.202 0.205 0.745 0.721 0.0299 0.0372
G 0.988 1.01 0.353 0.327 0.163 0.165 0.716 0.749 0.0358 0.0306
H 1.13 1.16 0.331 0.349 0.187 0.189 0.784 0.718 0.0337 0.0290
| 1.06 1.08 0.373 0.374 0.201 0.200 0.747 0.705 0.0330 0.0387
J 0.983 0.969 0.322 0.317 0.170 0.169 0.641 0.630 0.0313 0.0298
K 104 2 05222 0358 0365 0189 20108 ? 0.611 0.684 0.0266 0.0268

1) Laboratory identification
2) Outlier of Cochran
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Table 3-4 Individua result of cyanuric acid (mass %)
Lab Calcium Calcium Compp gnd fert|!|zer Compound Ammonium
DY cyanamide 1 cyanamide 2 containing (?alcmm fertilizer sulfate

cyanamide

A 1.06 1.14 0398 0417 0130 0.124 0.685 0.720 0.0375 0.0367
B 103 0.971 0359 0.342 0.0807 0.0835 0.841 0.827 0.0415 0.0408
C 124 128 0.397 0433  0.0965 0.102 0.846 0.852 0.0336 0.0330
D 1.23 121 0408 0411 0.122 0.119 0.776 0.818  0.0530 0.0502
E 125 1.07 0335 0391 0104 0.100 0.831% 06652 0.0359 0.0345
F 117 1.21 0.383 0.360 0.0935 0.0892 0.819 0750 0.0287 0.0294
G 103 Y 09779 02419 0.252% 0.0454 ¥ 0.0486 %9 0.740 07449 0.0295* 0.0278 ¥
H 121 1.23 0412 0412 0110 0.107 0.831 0.818 0.0363 0.0320
| 110 1.19 0405 0.409 0105 0.108 0.827 0.820 0.0378 0.0414
J  1.09 1.10 0.395 0416 0.107 0.102 0.744 0735 0.0337 0.0347
K 09282 0.5412 0350 0.360 0.085420.04222 0.710 0769  0.0284 0.0303

1) Laboratory identification
2) Outlier of Cochran
4) Unexpected value deviated from a protocol

3) BHTRERVENEERE

PR AR L R U7, DM TAR R 22 () B ORI TAH AR HE (R 22 (RSD) fifE, 7 ONZ 2= [H] A BUAT 1B
72 (sr), 2 M FFBUE R ER 72 (RSDr) M OV [H 381 HorRat % Table 4-1~Table 4-4 |Z/RU7z. [T
Bl HorRat 51X & 5T 53 B DAL 220 W 7 RO RS FE Dl 23 57D N DI TRY, BEDLZAIEEHT
AL TODEFNIDIRNNBE TR 2. HorRat il RSDr/PRSDrIZEDROBIND. 72%5, PRSDrIEL -
BIERAEH S Horwitz (B IE7 2Lk,

AZI OB 0.0343 % (E &40 ) ~2.83 N (E &0 H) THY, ZOPHMTIENE(R 1% 0.0015 % (E &=
IyH) ~0.04 % (& &5 R) , O THRHEYER 213 0.8 %~4.5 %, =M FBUZEHER 221 0.0040 % (& &5 %)
~0.12 % (EH&/7=), ERHBEEERZEIL 4.2 %~11.6 % ThH-o7.

T AU O fEINE 0.0346 % (B &7 ) ~1.60 % (B &E5rR) THY, ZTOPHMTIEHER 2L 0.0013 % (H
HrE) ~0.027 % (& &53K) , JHMTHRHEHER 21T 1.3 %~4.3 %, =M HIE %R 221 0.0024 % (& &5y
) ~0.06 % (E &5y 3$), =B HFBAHHERER 2L 2.3 %~6.9 % Th-o7-.

Wil T B =T ZR<T U AR OSFEEfEIE 0.188 % (H & 553) ~1.10 % (EH &) ThY, ZOPHMTIEEYE
{7 7213 0.004 % (& 47 3#) ~0.028 % (EH &5 3#) , U THHEER 213 2.1 %~3.9 %, =M BUEER 221X
0.052 % (E 5453 %) ~0.08% (& &%), =M B EER 1L 6.5 %~7.6 % Tholz. MifE7E=7
HFOT 2 AVRONVHIEIE 0.0345 % (E B0 3) THY, FOOHMTAERER 751 0.0031 % (E &7 =), I T/
TEYE(R 721 8.9 %, =] A HUAT ME(R 7513 0.0056 % (H &70=) , =M B MEHER 2L 16.1 % ThHh -7z,

Wil T =T Z RS 7 OVEEDONE)EIL 0.105 % (B &575) ~1.15 %(E &5 ) THY, TOPMTEE
YE{R 7213 0.003 % (E #575) ~0.06 % (E &7, FHTHAMEERZEE 2.9 %~4.8 %, =[] FAFHUE HE R 2=
1% 0.014 % (E &5r3) ~0.09 % (E &7 ), =M EIHEMEERZEIT 6.8 %~13.2 % ThHho7. Hilk7 &
=T HROTT XVEEDOFEIEIL 0.0365 % (B 57 3) ThY, ZOUHMTIEMERZZX 0.0015 % (E &%), ff
ARG E R 721 4.2 %, R SUE R 721% 0.0067 % (E 8 R), KM HHMAMEHERZ1T 183 % TH

o7,
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AT R OT 2 AV AN, FFEFBR O3~ TS FEER R (R LR IR 45 = M
BURSEE RSO, LDLRD, WilET - E=T HOT U AR RO T VR0 = [ P EURE FE 23 Ll K &
IpfEA R U, ST, BVEVEMERE B AE & O [RIRRER o 2 e L, SIChile 7 =7 JoFifisi
T2~ NI L5 MR, ZORIKETHAEL-. BT =T OISO E MR bR M O3k [FFRER D
SEEIEIE, T2 AURAY 0.0354 % (B &5y 3R) & O 0.0345 % (& &3 3R) T, v 7 XVERDS 0.0374 % (& &4y 3R)
J2 Y 0.0365 % (B 853 3R) THY, HE MR ki o L FBR o MMIc B o (bFE s kb2 n
LOWREDEBNRDHHLITE 2 DIV oTe. Fie, YIEVEMERRRER O BB P B MR 22 & 0L R BR O
DM TAEMEIR 2513, 7 AUR230.0042 % (& &57 %) & 180.0031 % (E &4 3) T, > 7 X/VEE)3 0.0014 % (' &
%) KON 00015 % (B &%) THY, KERZTRO LN o7, IEFEBFERO I TIE R 221350 O
TR E T2l D, BEMEMRARBROME I HBEERAALFCER LS. DI, ZhbORBROE
HFNC BT REBHE DIXG S E D ER O E) f NS RERE B T EHHZ E L ENEE O EZITRD L
T, FEFEBBRICR EA NS0T 1B 2 DRV, RIZ, FifET =y A DL EHRIR O/ a~
T A (Fig.l) ZfERLI=EZA, T AR RN T VRO — 7 DI HIZ OO E B I BT DA i —
IR OR—=2F7 A4 DRV 7 NIGRO B2 o T, BilRT o E=T 1XHEARIEETHY, HEIEETIZLVZ<D
ARHERR Sy A S, EMEIC LD R ERBENRE 2 5NDHIEND, filET E=T HOREL VDT A
R RO T RVEEO R MBS I AR e LU, 2 U EMERR S - IR fHE L) T,

Table 4-1 Statistical analysis of collaborative study results for melamine

No. of labs 2) 4 5) 8 7
Sample 1 Mear;) § 3 RSD: S 3 RSDR ™ orRat®
p (q) (%) (%) (%) (%) (%)
Calcium cyanamide 1 9 (2 2.83 0.04 14 0.12 4.3 1.27
Calcium cyanamide 2 10 (2) 0.391 0.003 0.8 0.023 5.8 1.25

Compound fertilizer
containing calcium cyanamide

Compound fertilizer 11 (0) 0.198 0.005 2.6 0.012 6.2 1.22
Ammonium sulfate 10 (1) 0.0343  0.0015 4.5 0.0040 11.6 174
1) Number of laboratories, where p=number of laboratories retained after outlier removed

9 (2 0.845 0.019 2.2 0.036 4.2 1.03

and (q)=number of outliers.
2) Grand mean value
(n=The number of participating testing laboratoried (p) X The number of times of repetition (2))
3) Mass fraction
4) Standard deviation of repeatability
5) Reative standard deviation of repeatability
6) Standard deviation of reproducibility
7) Relative standard deviation of reproducibility
8) Horwitz ratio of reproducibility
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Table4-2 Statistical analysis of collaborative study results for ammeline
No. of labs Mean” s 5) sgd 7)
Sample 1 3 - RSDr ) 3 REDR | orRat®
P (q) (%) (%) (%) (%) (%)
Calcium cyanamide 1 9 (2 1.60 0.02 1.3 0.06 3.8 1.02
Calcium cyanamide 2 10 (1) 0.105 0.001 13 0.002 2.3 0.41
Compound fertilizer . 9(2 062 0027 43 0023 37 0.86
containing calcium cyanamide
Compound fertilizer 11 (0) 0.195 0.004 2.1 0.009 45 0.87
Ammonium sulfate 10 (1) 0.0346  0.0013 3.7 0.0024 6.9 1.04
1)~8) Refer to the footnote of Table 4-1
Table 4-3 Statistical analysis of collaborative study results for ammelide
No. of labs  Mean? s 5) s? 7)
Sample " 9 ) RSDr ® 2 RSDR™ L orRat®
p (q) (%) (%) (%) (%) (%)
Calcium cyanamide 1 9 (2 1.10 0.02 2.1 0.08 7.6 1.92
Cdcium cyanamide 2 11 (0) 0.361 0.008 2.2 0.023 6.5 1.39
Compound fertilizer . 9(2 018 0004 22 0014 75 1.46
containing Calcium cyanamide
Compound fertilizer 11 (0) 0.718 0.028 3.9 0.052 7.2 1.72
Ammonium sulfate 11 (0) 0.0345 0.0031 8.9 0.0056 16.1 2.43
1)~8) Refer to the footnote of Table 4-1
Table 4-4 Statistical analysis of collaborative study results for cyanuric acid
No. of labs  Mean? s 5) ) 7
Sample " 9 ) RSDr ® 2 RSDR™ L orRat®
p (q) (%) (%) (%) (%) (%)
Calcium cyanamide 1 9 (2 1.15 0.06 4.8 0.09 7.7 1.97
Cdcium cyanamide 2 10 (1) 0.390 0.018 45 0.029 7.4 161
Compound fertilizer . 9(2 0105 0003 29 0014 132 235
containing Calcium cyanamide
Compound fertilizer 9(2 0.788 0.026 3.2 0.054 6.8 1.65
Ammonium sulfate 10 (1) 0.0365 0.0015 4.2 0.0067 18.3 2.78

1)~8) Refer to the footnote of Table 4-1
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Fig.1 HPLC chromatogram of melamine and its related substances in ammonium sulfate
Substance name (1) Cyanuric acid  (2) Ammelide (3) Melamine (4) Ammeline

4. FE&O

11 FBR == (23T 5 I (10 /) DA KSR, ALRIEEN M Ot 7”& =7 2 W THE [RRABR 2 FEh L,
EEIE IR 0~ 57 (HPLC) HRIC B IER D AT Je O O B E ORI E HEDOFHE AT -T2, Z Dk
F, ATIVOFEIME 0.0343 % (B H5y ) ~2.83 % (H &%) ICHB W CTE M B L (B MR HER ) 1%
4.2%~11.6 %, 7 AU DF-HE)fE 0.0346 % (H 753 3) ~1.60 % (E 847 3) 12\ T i AR BUR EE (FH e
(i 72) 1X 2.3 %~6.9 % THY, HEREM O EIZLAARRBRIEDATIL K OT AV D= M B ILZ
AUE DY FE HPH Tl R 72 B T o7z, T AR DIEJfE 0.188 % (B &5y 3) ~1.10 % (H &40 %) 12\ T
E PR HUE S (R E YR 22) 13 6.5 %~7.6 %, ¥ 7 VBRI 0.105 % (E&5F) ~1.15 %(Z &%
F) TRV TER B (FHAMEHERZ) 13 6.8 %~13.2 % THY, sk = M O LB LD ARG R LD T > A
UR B O 7 2V RO =5 [ P BURE L 1X 205 00 3 BE 66 PR il /2 722 AR CThho Tz, BT L E=T DT AR
D-HE 0.0345 % (B &5 3) 2B W CEMBIUE L (FHAHEER ) 13 16.1 %, 27 X/VERO V-5 fE
0.0365 % (& &4y %) ICB W TEM B BUH X R 213 18.3 % THY, ZOJR FEHIFHIZ I VTl & 72 B I
(EY aWAvIRSoY i

iR 28 55 i OV K 28 2% R L 3 B RERI D AT AT DN T, Rk 25 4 3 A 25 B AHT CEMKFES 1Y
P 2RIV E EHAMAE 04 %L1 5 5SS TOEY . ARILFERBROFE LY, 0.4 BEEDATIL K
Z ORHEYE A B T IR CH RS IEAENE B 720 ORE L 53 AT RE Ch DT LM RS ALz,

I

— AR HEE AT BB R EARR B ], kAL B U ERT, 2 —7 =0 =TV RS R oA
s —, W —RASE RO A AT = — AR A OB LI H B2 R L ET .
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Determination of Melamine and Its Related Substancesin Fertilizer by High Performance
Liguid Chromatography (HPLC): A Collaborative Study

Etsuko BANDO! and Sigehiro KAI*
! Food and Agricultural Materials Inspection Center, Sapporo Regional Center

A collaborative study was conducted to evaluate high performance liquid chromatography (HPLC) for
determination of melamine and its related substances in fertilizers. The melamine and its related substances were
extracted with hydrochloric acid-water (1+15). The extract was centrifuged, and a portion of the supernatant was
diluted with mobile phase. The melamine and its related substances were anayzed by HPLC on
carbamoyl-modified silica gel column with UV detection at 214 nm. Eleven collaborators were sent 5 sample
materialsin ablind duplicate design. After identification of outliers with Cochran’stest and Grubbs' test, the mean
values and the reproducibility relative standard deviation (RSDgr) of determination of melamine were reported
0.0343 %~2.83 % and 4.2 %~11.6 %, respectively. Those of determination of ammeline were reported
0.0346 %~1.60 % and 2.3 %~6.9 %, respectively. Those of determination of ammelide were reported 0.188 %
~1.10 % and 6.5 %~7.6 %, respectively. Those of determination of cyanuric acid were reported 0.105 %~
1.15 % and 6.8 %~13.2 %, respectively. These results indicated that this method has acceptable precision for
determination of melamine, ammeline, ammelide and cyanuric acid in this density range. The mean values and the
RSDr of determination of ammelide in ammonium sulfate were reported 0.0345 % and 16.1 %, respectively.
Those of determination or cyanuric acid in ammonium sulfate were reported 0.0365 % and 18.3 %, respectively.
These results didn't indicate that this method has acceptable precision for determination of ammelide and cyanuric
acid in this density range.

Key words  melamine, ammeline, anmelide, cyanuric acid, calcium cyanamid, fertilizer, HPLC, collaborative
study
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