108

REEBHFFEERE Vol. 5 (2012)

10 EFERAIAOTET ST (HPLC)EIZKSTESRD

AFEURUVEDOREEYE O RFAE

BORMT- !, BEIER !, ARG

F—T—F AT, B AIKER, mEIREIu~ T

1. [XC®IC

AZIAT A ARENIZEB O TR L CTHIMERZEO O TE LT, ENTIEL TR, Fe, BLRER
TIEIERHBUH I EESSATEREICB WO TATIU T D BB 13720,
A, AIRESE (k- BEK) 0> b AR EF R IKE 2 CGERLIZRLRELIZONWT, AT 0 F
BENBOHENHLZENHERSNIY . 20T, FEFDOATIV OBRECEEY ~OBATICET A IEH

AR K O Tl kB 2 i L, INERUE IS IT AT I 5 1 7E

U A

AxX JE=F

DRRPEDHNTND.

A, HEROATGIVEFOBEME THLT AV, T AR RO T ZVER (LA T T AT 5 1 20v)
(Fig.1).) DENREZ AT 5720, Elik ks n~h7Z7HPLC)Z AW ERRER T iEZ Rt LD T, 2

EWETD.

Substance name  Ru R> Rs MW N-Content (%)
R4 Melamine NH: NH: NH: 12612 67
N )Q N Ammeline OH NH. NH: 127.10 55
)|\ /)\ Ammelide OH OH NH  128.09 44
Ry N Rj Cyanuricacid ~ OH OH  OH  129.07 33

Fig. 1 Chemical structural formula of melamine and its related substances

2. MMRUAE

1) SHARHOAR

BII<EQ A) KOK a1 (2 £) 2 BBE 1 mm O520NTEL, @il L7zb 0z o8 HElkle L. 4

BrAaEHIE =— VRICAN, B CTHRAFLE.

2) HEZFDHR

(1) 7k: JISK 0557 IZHE T2 A3 DK ILFEEZEDLE DL D.

(2) 7Er=RI)L: JIS K 8032 (T E T DRk IE. 7235, HPLC OIEBERIZIL HPLC HFEEAFEH.

(3) PZFNTI: BRREEK.

(4) DABRYERERER: JIS K 9020 IZHUET2HVAMEKFE T YA 0237 ¢ KTVIS K 9009 (ZHE T 5V

IRSTAT B N ORI B e A N s 2 — AR R R A
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AR ZIKFET R L KT 0.520 g Z/KIZEAEDNL T 1,000 mL &L7=. HPLC OEBERICHE A48 817,
BUKYE PTFE DA TV 07 4% — (FLER 0.5 um LLF) TAHImLT-.

(5) ATIEREUENR (0.5 mg/mL) : AZIL[C3H6NG6], 72 AV [C3HSN50], 72 AUR[C3H4N402] &%
O 7 XVEE[C3H3N3031# 0.05 g 2N EN IO EIMICED, ZOEE% 0.1 mg OHTETRIELZ. V&
DY ZFNTI—K(1+4) TENL, TNENEET7T A2 100 mL I[ZBLAN, EfECRIERZ N 7-.

(6) IRATEHENR (50 pg/mL) @ FATIVZHEYERR (0.5 mg/mL) 5 mL 22877 A2 50 mL 1280, IERET
TR R=RV— 0 A FRIERR TR (4+1) 2N Z 7.

(7) HEHRHIRSIEER (2 ng/mL~20 pg/mL) : EARHIIRSIERER (50 pg/mL) @ 2 mL~20 mL Z42
B 722 50 mL IZE MRS, FERRETT B =NV — D AUBBHE AR R (4+1) 2N 2 7.

(8) MEMHIRAIENENR (0.1 pg/mL~2 pg/mL) : i FHREIZ iR B AR S A MEHR (5 pg/mL) O 1 mL~20
mL &8 77 A7 50 mL (ZEFERIICED, MR ECTBER=RNLV — 0 A BRI (4+1) 2N 2 7=

3) MERUVEE

(1) mdigkra~~Z7 (LUK HPLC) : B #/ERT LC-VP 2 U—X

(2) #Z72h: HY— TSKgel Amide-80 (% 4.6 mm, KX 250 mm, Kif% 5 um)
(3) HELOH%: ASONE AWI

(4) HEWIEZ: YAMATO 8510J-MT

(5) mEE Ly BER: AS ONE MCD-2000

4) HERIRME

(1) fhH

SMTREL 10.0 g 213230 E0, k2 =47 T 22200 mL (ZANTZ. TER=FL—K (1+]1) TP =F LTI
TREPE IR0 %~1 %2725 0BIMU i ESEE 100 mL 2002, #REOHETK 10 2FHIRVIEE 721%, #
FFE LA VT 10 T EITIRVIEE 2230 30 4B & R AE A1 To7-. fiEtk, BBAKE 1.5 mL
O DILEAE IZHRY, 8,000xg THJ 5 iz Lo BEL, R¥E A% HPLC HIE AR IRE LTz
(Scheme 1) .

Sample 10.0 g Erlenmeyer flask with stopper 200 mL

<« Acetonitrile - water (1+1) 100 mL (contain 0~1 v/v% of diethylamine)
Shaking About 10 minutes
|
Extraction Ultrasonic wave extraction for 30 minutes (shake every 10 minutes)

|

Centrifugation 8,000xg, 5 minutes
|

Measurement HPLC

Scheme 1 Method flow sheet of melamine and its related substances in soil
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(2) HE

B EMFR AR 10 uL 2 HPLC [Z7E AL, Table 1 D5 CHIEL, BHNIZE — 7 HE ULESHD
M EARAVERL L 72, BUBHATR 10 uL &2 HPLC IZIEAL, B — 7 UL S SO St I L UBHEIR D AZ
VEORZRD, SRR ORELZR L.

Table 1 HPLC Conditions

HPLC system Shimadzu corporation LC-VP series

Column TOSOH corporation TSKgel Amide-80 (4.6 mmx=250 mm, 5 pum 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. HBRRUEE

1) RIESEH

AT B R AR (% 10 pg/mL Y &) © HPLC /r~ 7T 5% Fig2 [ZRL7z. BY —#
EHEDHTEDT I =HNA LT H A= ar P 5E I HPLC G (Table 1) 25X ELT-E2A, ATIVHDA/E
— AR B OV B 1306 e T2 D TH 72, 0.1 ng/mL~20 pg/mL 1Y EOK EHR AR AR EREZFHRL,
KB THREBRREZIER L2, ZTORE, 0.1 ng/mL~20 pg/mL Y4 EO#iFH CERMEDOH S BRI 5
bz,

mb

Det. & Chl

3

125+

100+

75

3]

G

50

IS I VOV iU J"\;[L K . .

T T
0.0 258 5.0 158 100 128
min

Time
Fig. 2 HPLC chromatogram of standard

Substance name (1) Cyanuric acid (2) Ammelide (3) Melamine (4) Ammeline

2) WA EO®E

GC/MS HEIZEDIEEHF DATI D45 71k Tk, frstEhc T Eh=rr — Kk =P F LTI
(5+4+1) 100 mL ZMx CTHItHZL CTD. ZOWREA FEEHR O ATV HOMIIC AW E, ER&EIFHETHK
M — 7 s,

ZDZEND, TER=RIL =KADY ZF AT IVERED 0 %, 0.1 %, 0.2 %, 0.5 %, 1 %lZ7/2DE9Us
MU= 0% FHWT, Fei/e Ao 2T Uz, BIE< L 1 SR OREE L 1 SITATIVEE 50
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mg/kg HL<IE 100 mg/kg 12725 X9 MZ THRIMEUGRER 21T 7oL 2A, AT, T AU, T AYRIZELT
TV TF LTIV 1 % TOR RN RS B Tho7-(Fig. 3). ¥ 7 XVBICBELTIL, YoF LTI
0 % COENENTFICRIGF THAZLE, VT AT IV ERINTHIE T T IV BEOE — 7 LRICALEICH
BN O —7 BRSNS T2, VT NVBED Y =T )NV T L MU ORI Z AW 2 e e LT,

120 140

100 x-_‘____x___-—— _/ 120 x—/a(’—__..—-@& A
S 5 ,‘f’_‘ S 100 . —
bt ol
5 = 80
. e e
= g 60
2 40 g - 2
1= [¥] 40 —
& &

0 0
0 0.1 0.2 0.5 1 0 0.1 0.2 0.5 1
Concentration of diethylamme (%) Concentration of diethylamine (%)

—#—DMlelamine Armrmeline == Arrrmelide == Cyanuricacid =—4—Dlelamine Ammeline =de=Ammelide ==Cyanuric acid

Fig 3. Result of requirement study about extraction solvent (Left: Andosol Right:Gray lowland soil)

3) ARINEIUREER

AT G LI ERIEL £ 2 SR YR G+ 2 AU AT %22 1T 100 mg/kg J2 OY 10 mg/kg &2 4L
ZREML, 3 AOHMT CEILGRERZ EM L7265 R, AT ORI K OPHMTAHESHEERZX 91.9 %~
101.2 %M TN 1.3 %~62 % T, 72 AV T 93.1 %~106.2 %KX TR 0.2 %~9.3 % T, 7 AURTIE 88.4 %~
97.4 %M X 0.6~6. 3 %I NI T ZOVEETIE 79.5 %~108.2 %M 8 1.4 %~10.0 %& B A4F72 [N ER K OVFFT
FEE 3 5 5407= (Table 2) .

Table 2 Recovery and precision date

D Melamine Ammeline Ammelide Cyanuric acid
Content = an®  RSD” Mean  RSD Mean  RSD Mean  RSD
(mg/kg) (%) (%) (%) (%) (%) (%) (%) (%)
100 93.9 2.0 93.1 34 94.5 1.4 86.2 5.8
Andosol-1
L 10 ... 919 . 23 AT 93 .84 La 913 53 .
100 93.8 1.3 95.6 0.2 92.6 1.0 86.9 7.9
Andosol-2
e 10 1012 _ ¢ 62 .91 . 53 . 92.0 1 63 _____...%1 14 ___
. 100 100.8 2.3 101.3 2.4 97.4 1.6 89.9 2.3
Gray lowland soil-1
e 10 . 981 . 22 .93 45 . 97.1_ 09 ... 106.6 _____ 94 .
. 100 97.5 1.3 100.6 0.7 95.9 0.6 79.5 10.0
Gray lowland soil-2
10 94.4 3.5 106.2 6.1 89.6 1.8 108.2 3.7
1) Content of melamine and its related substances

2) n=3
3) Relative standard deviation

4) EETROMER

JRENEH + 2 AW ATIUFEOE & T IRMER OB % Table 3 |RUIZ. pHrsdEHIATIUFHOEH
BEELT 1 mgkg bLLIE 2 mg/kg IZ72DIDNCENENIRMML T 7 ROMTREBRZFEME L7225, RIEDE &
FRIZATI, T AR KON T XVEET 0.5 mg/kg FRE, 72 AU C 2 mg/kg FREELHEE S NVIZ. F2, RiED
BHRFUIATI, T AR RO T VER T 0.2 mg/kg F2FE, 7 AURT 0.6 mg/kg FEE LHEESN-.
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Table 3 Calculated LOQ and LOD

Content’  Mean” SD LoQ” Lop”
(mg/kg) (mg/kg)  (mg/kg) (mg/kg) (mg/kg)
Melamine 1.00 0.87 0.03 0.3 0.1
Ammeline 2.00 1.90 0.16 1.6 0.6
Ammelide 1.00 0.86 0.03 0.3 0.1
Cyanuric acid 1.00 1.02 0.04 0.4 0.2
1) Content of melamine and its related substances

2) n=7
3) Standard deviationx10
4) Standard deviationx2xt (n-1,0.05)

4. FEO

TR DOATIL R O OBEYE OREBRIED 2 L RO T DR A Kl L7225, RO LBV T
ERAIDE -t

1) fHEEEEORFIEIT ST FER, AT, 7oA, TV AIRET BEh=RL— K=V =F LTI
(50+49+1) (P=F LTI 1 %EH), VT ZNVERIZT Eh=R /L — K (1+1) 2 iE Tho7-.

2) ATILEOEH D 100 mg/kg KON 10 mg/kg [ZRHI MU BIELS £ 2 A, REEH+ 2 5S4 H
UWNTEIERIBR 2 FE M L7 S, AT DEIGEE K OO THHEER 2213 91.9 %~101.2 %X T 1.3 %~
62% T, T2 A)TIE 93.1 %~106.2 %M X 0.2 %~9.3 % T, 7 AURTIL 88.4 %~97.4 %} X 0.6 %~
6.3 %I N 7 ZVEECTIE 79.5 %~108.2 %X O 1.4 %~10.0 %L B iF CThH-7-.

3) REOERTIRIIATIV, T AR KOS T VEET 0.5 mg/kg F2EE, 72 AU T 2 mglkg FREE, #iH
TRRIZATIY, TV AUR RO ST XVEET 0.2 mg/kg FEEE, 7 AURT 0.6 mg/kg F2E LHEE ST,

7235, ZORBRIEIL FAMIC 7R — A — 1B BB ELL CH#EiSL A,

X
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Validation of High Performance Liquid Chromatography (HPLC) for Determination of
Melamine and Its Related Substances in Soil

Etsuko BANDO', 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, Ammeline and Ammelied were extracted with diethylamide-water-acetonitrile (1+49+50). Cyanuric
acid was extracted with water-acetonitrile (1+1). The extract was centrifuged and a portion of the supernatant was
analyzed by HPLC.

As a result of 3 replicate analysis used two types of soil (2 andosol and 2 gray lowland soil), the mean
recoveries and the relative standard deviations (RSD) of Melamine were 91.9 %~101.2 % and 1.3~6.2 %
respectively. Ammeline were 93.1 %~106.2 % and 0.2 %~9.3 %, Ammelied were 88.4 %~97.4 % and 0.6 %~
6.3 %, and Cyanuric Acid were 79.5 %~108.2 % and 1.4 %~10.0 % respectively. On the basis of 7 replicate
measurement of Melamine and its degradation products added samples the LOQ values were 0.5mg/kg for
Melamine, Ammelied and Cyanuric acid, 2mg/kg for Ammeline. The results demonstrated the validity of the

HPLC method for determination of Melamine and its degradation products in soil.
Key words  melamine, fertilizer, calcium cyanamid, HPLC

(Research Report of Fertilizer, 5, 108~113, 2012)
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