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2 BEEBEAYIOTNST(HPLC)EIZKARIREZRDD

AFEURUVEDREEYE OREFAIE

BT, BESERIBA !, BRIEZE L AERIE !
F—I—F AT, BB, AIKER, iRk a~ o7

1. [XC&HIZ

AZIT B ARENICEBWTIEEIE L THZMED RO BN TE ST, [EWN TR L TRV, £72, Bl

TITNERHHGHIHE ZHA D TERUE BN TATIATEH T D HEEEF TR, A, AIKESR (IEEE BFE) O
IH AR EFERIR KR E NN 2 CER LIZRRIR L IZ DWW T, AT OEH B E WL 35 Z L3RR
NV e, fEER o AT Fa'e'ﬁ?“éﬁfﬁﬂ ENVELDRET T D2 L&l o7

B DATZIATEHT DR EZITHZDIIZIX, ATIV K OZEDOREME THHT AV, T AR Y
T XVEE (LA R T AT 4% Jé:b\o(Flgl))@ I ITEDORE ZATONE R D 5. IEEHERBEIZ TR D A
TXVEOREIEEL TH A a~ N 7 BT (GC/MS) 152 SINER ST DAY, ZORRER I ITHRED
JHHETHY, Eiz, FHEMRbHEORBHEIR H ORI GC/MS DOFEHAIBE N A A ALEBIZE A—
VG2 HZENRHY, EEOATIITE S/, Ko BE MR LEEE LB L L2 WO TR O 55 iR B
BEELT, @R a~ 777 (HPLC) # Wl E R E G228 LT,

Alal, AZILOER ROV D5 T ED RS- AR ERITOUVNT, HPLC & W AT HOE
ERBRIEZHREI LD T, MEARET5.

Substance name R R Rs MW N-content (%)
R Melamine NH. NH:. NH:  126.12 67
N JQ N Ammeline OH NH: NH  127.10 55
)I\ /)\ Ammelide OH OH NH  128.09 44
R N Rj Cyanuricacid ~ OH OH OH  129.07 33

Fig.1 Chemical structural formula of melamine and its related substances
2. MERUVAE
1) SHRAEM O

3FHEOAIREZAZENENHBIZ 0.5 mm D5DVNIEL, B L-bOZ2 S0 A e U=, 2o ek
T =— VIR AR, FIRCRIFL.
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2) BREFOHAHR

(1) /K: JISK 0557 IZHET 5 A3 DK XITFZEDHEDLD.

(2) 7TER=R/: JIS K 8032 ITHIE T2 4pkakZE. 7235, HPLC OAAEIRIZIE HPLC HREEAfH .

(3) =TT AR,

(4) DABEHEREMETR . JIS K 9020 |\ZHLET DV ABEKSE ZFNT LA 0.237 ¢ LIS K 9009 (ZHLET DY
AR —IKFETRID A KR 0.520 g Z/KIZENNLT 1,000 mL &L7-. HPLC OBEBERIZER 556815,
BUKYE PTFE DAL TV 07 42— (FLEE 0.5 um LU F) TAIELT-.

(5) ATIUEEFEUERL (0.5 mg/mL) : ATIL[C3HgNg], 7 AV [C3HsNsO, 72 AUR[C3HN,O,] K Y
T VR C3H3N;051%9 0.05 g #F NN ORI EILICEY, ZOEE% 0.1 mg OHTETHIEL-. L EBDOY
TFNTIV—KA+4) TENL, TNENEET T AT 100 mL (ZB LA, ISR ECRIERZMZ 7=

(6) TRATEHENL (50 pg/mL) : K ATIVZEIEHERK (0.5 mg/mL) 5 mL 22877 A2 50 mL 1280, fZ#ET
TER=NL— DA FREREEIR (4+1) N Z 7.

(7) MREMHIRA R (2~20 pg/mL) : fHHRFHCRAEEER (50 pg/mL) © 2 mL~20 mL #4877
A2 50 mL (ZEEPEAYICED, B ECTT B =RV — 0 ABRHT AR R (4+1) 2 N2 7=

(8) MEMHIRAIELER (0.1~2 ug/mL) : f# IR ERARESEEER (5 ug/mL) © 1 mL~20 mL %
ERT T2 50 mL (B FERIICED, B ETT B h=RLV — Y A BEHTAR TR (4+1) 2N 2 7=,

3) WERUEE

(1) @k o~h7Z7 (LLF HPLC) : BEE&UWERT LC-VP 2 U—X

(2) 7L BEY— TSKgel Amide-80 (WX 4.6 mm, X 250 mm, F7f% 5 um)
(3) HBFWWIAER: YAMATO 8510J-MT

(4) =mLo0HERE: KOKUSAN H-26F

(5) mEndhE LB AS ONE MCD-2000

4) EERIRME

(1) b

IIMTRREL 0.50 g 2130 eD, ke = A 7T 22200 mL (Z ANz, AL L TP =Rl —k—Vx
FILT I (5+4+1) 100 mL /N %, BE R AEZZ T 30 SRS AHEE T 7. fFFEk, EEAEE
50 mL & DI DILEAE IZHY, 2,000xg THI 5 iz O BEL, BB ARA RS U, K 2.5 mL
~5mL % 50 mL AORET 7AIEY, HERETT Bh=NL+0 UBRERREIR (4+1) Z N2 TR, A&
BRR% 1.5 mL & 0O 4855 D IRECE 1ITHRY, 8,000xg THY 5 ZrfiiE D rBEL, B A iR4A HPLC Ml E A
KELT= (Scheme 1) .
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Sample 0.50 g Erlenmeyer flask with stopper 200 mL

<« Acetonitrile - water - diethylamine (5+4+1) 100 mL

Extraction Extract by ultrasonic wave for 30 minutes

Centrifugation 2,000xg, Sminutes

Dilution Dilute extraction liquid 10-20 times with acetonitrile-phosphate

buffer (4+1)
I
Centrifugation 8,000xg, 5 minutes
I
Measurement HPLC

Scheme 1 Method flow sheet of melamine and its related substances in calcium cyanamid

(2) HE

£ K B IR A S YERR 10 uL 2 HPLC (ZHE AL, Table 1  HPLC §&ETHIEL, SbN 72— 7 imifE ik
ES DR EAREER LT, 3UEHANR 10 uL &2 HPLC IZHE AL, B — 7 U@ S0 D BRI XOFURHA R
HDATIV D RERD, ATt R OREZ R H L.

Table 1 HPLC conditions

HPLC system Shimadzu corporation LC-VP series

Column TOSOH corporation TSKgel Amide-80 (4.6 mmx250 mm, 5 pm particle size)
Column temperatures 40 °C

Mobile phase Acetonitrile - phosphate buffer (4+1)

Flow rate 1.0 mL/min

Detector system UV detector at a wavelangth of 214 nm

3. HRRUEE

1) RIESEH

AT R R R AR HEIR (%5 10 pug/mL 124 i) @ HPLC 7~/ Z 5% Fig2 (ORLiz. B —i
BAEDHT DT I =IINA T G A—arDE5EIC HPLC S (Table 1) 5% ELIZE2A, ATV HEDKAY
— TR B OV B 13 e 725 D TH-72. 0.1 pg/mL~20 pg/mL FHY SO EMH IR AR IERZ R,
AIENZHE S TREREAERR LT, ZOREE, 0.1 pg/mL~20 ug/mL 14 EOHiPH CEAMEDH DR Bt )3 15
iz (Fig. 3) .
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Fig.2 HPLC chromatogram of standard

Substance name (1) Cyanuric acid (2) Ammelide (3) Melamine (4) Ammeline
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Fig.3  Callibration curve of melamine

2) HHFEOEE

GC/MS EIZEDIEE R DATIVZ DM LD T, o EHZ T B =RV — K =P F LTI
(5+4+1) ZINZ THIH AL TWo. ZOBEAAIRER T OATIVEOTMITHAWZEZA, AT, TUAUR,
T AV AT SV, T VBRI S R o7 RIS =T LT I ORISR ER 2 RN
LTCpH2 L FIZTHZETUT VRN T 52 I3k, BT 2O T A RO,

ZDOZEND, TRI=RIL— K =V F LTI (5+4+1) ZRIHIABEE L CTRHWDZEEL, VT OVERICEAL
TUTBE R BRI D BER ZE & LT,

3) AhnEYRELER

ATIU% 0 %~0.02 %FEE G A T2 3 D AIKERIIATIVELL T4 %M 0.4 %aZ L EIIRINL,
3 RPHT CRIGRER Z FE M L 72 fl e, AT OBEILERIT95.7 %~103.2 %K% T193.6 %~102.5 %, FHXHE (R
1L 0.8 %~2.3 %M T0.5 %~1.0 %& RAFREIER L OPHTIRE NSO (Table 2). —J5, 72 AU D
[EY R 93.9 %~99.2 %} U 87.8 %~101.2 %, AHRMEHERZEIL 1.6 %~3.0 %% T 0.8 %~3.1 % T, 74
URDEILERIT 86.3 %~94.1 % T* 80.3 %~96.8 %, HHXEMEMRZEIL 0.7 %~2.5 %M T 0.6 %~1.1 %THY,



28 NEEHFZE 3 Vol 5 (2012)

BAFIRBIRAF O 0Tz, Ko T, ARBIEIIATIVEEME DG, ATIL D HZ I ER R &
HTEELI.

Table 2 Recovery and precision data (%)
h Melamine Ammeline Ammelide
Content 5 T
Mean RSD Mean RSD Mean RSD
. . 4 103.2 2.3 99.2 3.0 94.1 2.5
Calcium cyanamid-1
0.4 102.5 0.5 101.2 0.8 96.8 0.6
. . 4 95.7 0.8 94.3 1.6 86.3 1.1
Calcium cyanamid-2
0.4 95.5 1.0 88.0 1.4 86.7 1.1
Calcium cyanamid-3 4 96.7 2.2 93.9 2.7 88.0 0.7
0.4 93.6 0.6 87.8 3.1 80.3 1.0
1) Content of melamine and its related substances

2) n=3
3) Relative standard deviation

4) EETROER

FIRZEFE 1 RiZ AT OE & T IRIMER OB Fe% Table 3 IRLTZ. OHralBHIATIV O G A&
ELT0.04 %IT72DINTHINL T 10 MOHMTRBRA EhiL 72& 25, RIEDOE & FRIZATIL T 0.01 %FRAELE
HEE STz, o, RIEORH TIRIE 0.004 %R HEE S L.

Table 3 Calculated LOQ and LOD (%)
h Calcium cyanamid 5 5
Content % 5 LOQ LOD
Mean SD

Melamine 0.04 0.038 0.001 0.01 0.004
1) Content of melamine
2) n=10
3) Standard deviation
4) Standard deviationx10
5) Standard deviationx2xt(n-1,0.05)

4. FEO

FIREFR PO ATIL O OB E ORBRIEDOMF AT 72825, RO LBV ORI

1) HHEBEOREIT T2 6E S, AT, TV AUy, T AURIE GOMS ETHiIcfi 357 k=1
V=K =T F )T I (5+4+1) THIH ATRETH 7203, 7 VIR I AR RETE o 72720 I E RG2S 70
FR<Z&ELT.

2) ATUEDOEAHED 4 %MK 0.4 %ITRDIORMUI AR EE R 3 mik W ClalGGRER 2 S it L 7= 4 5,
AZIUATBIL B 95.7 %~103.2 %% 1 93.6 %~102.5 %, FHXHEERE 0.8 %~2.3 %% 0.5 %~
1.0 %& BAFRREIGR LU EME DT, F72, T AU R OT VARG BAFREICR MG H 870~
7280, RPEBEITFIKERZPOATI OB MESRELT.

3) ARIEOATIUOE R PRI 0.01 %R, fit FERIZ 0.004 Y%ofe i L4 E Sz,
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235, AZI LMD ATIV BIEMEICOWTH, Bl SFE BB AT T2 bic, AIKERDSIOIL
BHZ W T BEREABUT IO LR EAT) TE Ch .

X
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2) BHRIG, KA TR0~ b7 Z7 EBHTEEGCMS) IEIZE DR D AT K O O BEW E D
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< http://www.separations.asia.tosohbioscience.com/NR/rdonlyres/7F1EAA68-798B-494F-B4C5-487A397B55
36/0/109.pdf>
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Validation of High Performance Liquid Chromatography (HPLC) for Determination of
Melamine and Its Related Substances in Calcium Cyanamid

Etsuko BANDO', Toshiaki HIROI', Masahiro ECHI' and Yuji SHIRAI'
' Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

High Performance Liquid Chromatography (HPLC) method for determination of melamine was validated.
Melamine was extracted with diethylamide-water-acetonitrile (1+4+5). The extract was centrifuged and a portion
of the supernatant was diluted to analyze by HPLC. It was impossible to extract cyanuric acid, Ammeline and
Ammelide with diethylamide-water-acetonitrile.

As aresult of 3 replicate analysis of 3 calcium cyanamid samples, the mean recoveries and the relative standard
deviations (RSD) were 93.6 %~102.5 % and 0.5 %~2.3 %, respectively. On the basis of 10 replicate
measurement of melamine added samples the LOQ values were 0.01 % for all melamine samples. The results

demonstrated the validity of the HPLC method for determination of melamine in calcium cyanamid.

Keywords  melamine, fertilizer, calcium cyanamid, HPLC

(Research Report of Fertilizer, 5, 24~30, 2012)
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