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8 HRYOTKISTEESME (GC/MS)KIZ&AIEKhD
SRR UVFOREEYMEO R BRE

Eﬁ:%@‘kl FeA 12}
F—J—F  AZI, B, FRZuw IR RSIE

1. ZE®HIC

ATINE, RBEOEFERPOBLNHEDTHY, TWHIEOFEMEILLTHVLLATHS, iz, A
FDEEERBEITEVT Ry ~R; DO-NH, 28-0H B &b BIEY (M 1) BEFRIER8H5, A5
EROE R, DEPITRCTEBE LV RS, IBSHH TER, FF — ik TR
ZRCTATDIVPBALCIESE ST LEEE, EE2ELLTHERSK TRESNIHOO, FRdhi
ERTISCIBBRBED 2, Lo, A7 AFIVRTEOBEDE) ORNIEE O RE
?&‘iﬁi?éﬁémk#b AT EERTHRBRBES LB -,

BRI A OB, v R T — R R OB AR OATIL OF R <M T T BT E (GC/MS) &5
ARZY == 7 FDA Ik (Version 2.1) VIZIN#E &N TRY, AFIERENEh 10 BT 50 mgkg H
SNERBE H W EIRBRERSTHRIN TS, LLERG, B%DAZI SRR ASILIRENICE
A5, AZI B0 R, BEORHCERSh OB ES I EH~ 0O B SR
TOLENRDD. LT, ERRH, BRESORBRFEORYMORRBEERLEZOTEORELRE
T5.

R, R, R, MW N&EHZE%)

R4 -
/k AZI NH, NH, NH, 126.12 67
NTN FrAYy  OH NH, NH, 127.10 55
)l\ 4]\ 7oAYK  OH OH NH, 128.09 44
R N Rjz SFXAE  OH OH OH 12007 33

1 AZIROFOBEESE o ER
2, MERBRUHE
1) SO

LT, RATHR, REMNIIES, BEFREES, BA B E MEREEY BBE 500

VISIATEIE A BAOKE M B Z S EHT L S — BB R 2 R
P MIATEIRABRMKENR RSN o7y — MR R OEER
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pm O 5BNESBTAETHEELCHBETHRL, BELToRE LU, HREHTT=— A RIZA
h, BB TRELE.

2) BESFORA

(1} 7k: MILLIPORE Milli-Q Academi A10 CHBIL K.

(2) 7eh=bUA: JIS K 8039 IZHETHE B EE-PCB 3k A (BBHE 300) REE,

(3) YVxFATIL: R

(4) ©Vr (A HHEE 99.5%2L bR UK 4y 0.05 mg/mL ELFOBE#E R ERE. 2, BE#
FRde YA (EK) R A MR TERLUTRE L.

(5) FHEMAERE: CRGPIAF AV NTZAFuT I TIR R AF L Iaai-F(99+1) 1T,
SUPELCO M LARFE STV A BSTFA—TMCS (99+1) % A\ e,

(6) ATILEEEMER (0.5 mg/mL): ATI[C3HNe] (Fose iz T¥), 71 AU [CHN;OT (BRI
BT, 7 AUR[CHNGO, ] GEEALR TE) B O 7 X0V [CHaN;05] (R EE) &40 0.05 g &%
NERODIHBRIICEY, FOBEEY 0.1 mg O ETHRELE. PEOVFATIL —K (1+4) THIPL,
FRENERETTA2 100 mL KB LA, RS TEBEEML .

(7) BAEYER (50 pg/ml) : B ATIVEEHER (0.5 mg/mL) S mL 22 B 7722 50 mL &b, 3
FTTFNT I — K= T =M (1445 BN A T,

3) BERUVEE
(1) HRZa=WF7HESHTE (GC/MS)
HAZ<wh7Z7: Shimadzu GC-2010
HELSHHE: Shimadzu GCMS-QP2010 Plus
B Restek Rix-5Sms (% 0.25 mm, X 30 m, BE 0.25 pm)
(2) WEERBELRE: ASONE US-4RGEF JICHEE: %5 FE K 40 kHez, 177 160 W)
(3) EE LSS AS ONE MCD-2000
(4) B AR —F—: EYELA CVE-3100
(5) 7. BUCHI B-490

4) FERIEM%

(1) i

SYFTRREE 0.50 g 2Ly, £ ZA 75 Xm 200~300 mL W AN, PmF AT — KT Ehab
UM (1+4+5) 160~200 mL 2%, MERREEBREZHVTI0SEETHELEL, ¥ 1.5 mL 2R 7 oe’r
EGEGIGEYE 1.5 mL i2&, 10,000 rpm T 5 A HELSBELL. ERLIE 1 mL 2E2ETIRAI 5~50
mL 28D, P F AT — K =T Rh= R (14445) BERE T THHBEE L.

(2) FEM&

IR 0.2 mL 2227V — G ERRE 5~10 mL 229, T0COBRER CRIERBEL, 22l EEs
FMaE. EUDL (BK) 03 mL ROWHEALRIE 02 nL #EEHIONZ TRAL, #ELTHEHL
o, T0CAKIE BT 45 SEMEL %, B L TRBHERERELZ.

B BT, IBAEREW (50 pg/mL) S mL 2287722 50 mL 280, BERETCPzFATI ~K~T &L
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ZPUA(14+4+5) MR TRE MR (S ng/mL) 2L, BAERERE (5 pg/mL) 1~20 mL 2287522 50
mL [ZERERICLY), BRETCPEFATIV—K~F = (1+4+5) A2, IBEERER (0.1~5
pg/ml) EL7z. IBAEER (0.1~5 pg/mL) KL FHR OB EEBIERITY, 0.04~2 pg/ml 58

EOREBRAHRSRERERHLE.

(3) &

ERERHBSEEE 1 uL % GOUMSIZEAL, # 1M B 12 0&GcllEdamBEOERB A
(/z) BREL, SNl —/EE TE I DARES A MERR Uz, BUENAE 1 uL 2 GC/MS [TiEA
L, E—ZERE IR ISHoBEHARPOSRERSDEELRD, SWRBDOL AU ES SO TRE

EEHLE.

[ Zhaeosog ]

l i |

|
I ﬁf}é:}%ﬁ |

HIR
I

| 0.2 mL57 B ]

|
W

342 =75 A0 200~300 mL

— PEFATI—R—TEP= R (144+5)  160~200 mL

HE R H 304 [
10,600 rpm, 5478

I mLEAEB7IRa5~50 mLIz &y, g coos
T =K =T Eh=FL (1+4+5) B % 5

AT 2 — e tERERE 5~10mL

Bl AL — & — (70°C)

— VUL (BA) 03mL
- BSTFA—TMCS(99+1) 0.2 mL

BEUUESTS
I HEE( | 70°C, 455508
——
l {ﬂﬂlﬁ’ | HRIu=wh ST EES R

B2 ERROATI R OEOEESEORBRE T 2k
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#1-1 GCMSEHE

(GCER)
e Shimadzu GC-2010 :
AN Rix-5ms (P98 0.25 mm, £ 30 m, IEE 0.25 pm)
HiB & 100°C (1 min) — 15°C/min—320°C (3 min)
SR A TR 27y -2 (1 min)
Ery S N 280°C
KT HA A7 5 1.5 mL/min
A BT 2 RIB 250°C
(MSER)
HEE Shimadzu GCMS-QP2010Plus
A4 fE—F B EEAA L 10IE (ED
A ALERE 0V
A IRIRE 230°C
AR BRIRA AL FR T (SIMD
#1-2 BEMSBMEDTS T A MAA
BIE7Z 7 AP A (mfz)
NEXNSME
E 8 FERLR  WEEAR  RERAE  mERE
AFI 342 344 327 285 213
FLAY 328 345 343 285 214
TAYE 344 346 329 214 198
T VER 345 347 330 215 188
3. HEREUEBRE
1) RIEESE

AGIERR BB S EER (4 2 pg/mL BYE) O GCMS OEBRA A Ora<wh/Z5%H 31T
L. AR, TrAly, TV AIRR O TINVBOESE /R ECHBEERBRE 750 Thol.
0.01~5 pgmL MY EOCRERFRSGEERZARL, REIZE > TREREBIER L. TOFER, 0.04
~2 pg/ml Y EORE CESE O ERLELN.

2) HiHA®

FDA BT 0.5 g 2R 20 mL 2002 THIHL, FREFCHEEERIEOBIELT TR
BHARETRELTWA, Z0E4, DFRESDOATIEOEFEDN 025%2BAALRBROGHEHZ &
B einind, Eir, PoFATI—K(14+4) BT AU 01 g WMA TRERLBLILLIA, TUAY
DR BEE LTV,

ThBOIENS, HH IS 20 mL % 160~200 mL &L, FIZHRIBIE (S~50 ) 2B THEELT,
SOEICHERLEZGE, DFREROAZIE0EEHE 02~10%E7%0, TOERFERRMOATIL
ELMETIESIIERERET I 2B, ATV E0EHE BB TNTH 0% ADEEIISITR
BoOBRRESTICELTRERELL.
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1345.00 (1.00) B44.00 (1.24)
4.0 4.0+
3. 0] 3. 0
2.0- 2.0
1.0 1.0
T T 1 ' L) 3 13 1 I T i 1] 1 } T i T T I T T T £ I T T T T i 1]
7.50 7.75 8.00 8. 25 8.50 8.75
a) LT RN b) P AV
5. 0{x100.000) 5. o$x100, 000)
128.00 (1.27) 342,00 (2.54)
4.0+ 4.0+
3.0 3.0~
2.0 _ 2.0+
1.0 1.0
Y 0.50  9.15
c) TrAYL d) A73

3 AFIROEOEEHE D GO/MS OREER AL (SIM) Ora< 35
AIIVROCTOEEYES 2ng HYE
GC/MS DEIFESRMSE F1-1ERI228RBOLEY

3) ThUYuHADEE

WIROKZLMAT, Kbl T, AR GA), RN TIES &), BESEBREIRE (3 4),
BEaleh(Q 8 BRUMERRBE 3 ) 2R B> CHELELIA, EEPIHIE T AR — 71120
7.

4) FHhnlE e ER

KEWDT, ROTHR, RERMITIES, BEEREIES, BB R MEARIEEHIEMLIEATS
VEOEINEBRBERER 2ICRLE. EOWRB P OATIVEOEEBLELT 10%E U1 0.2%iC2 35512
TNTRIRML, 3 RIFMTRBRLERL2L25, FHEIBRT 92.1~102.9%K U 90.3~102.2%T, +h
DRI LK B R 2 0.9~10.5% R U0 0.9~9.1% Th-7r.
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F2 A7 RO OEENBEOBIEEG R (%)

o ]) AT T AU T AUE T HVER

EHAE Mean® RSD® Mean RSD Mean RSD Mean RSD

KEMEHT 10 101.6 5.3 93.6 3.1 98.1 3.6 98.6 3.2
0.2 1010 2.6 96.3 4.4 96.7 6.0 1001 4.0

ViR B UiF 3 10 100.6 3.6 94.8 4.0 98.1 1.9 97.2 2.7
02 97.5 9,1 99,7 2.6 98.4 14 1003 06

REE I AR 10 9.3 3.2 97.1 21 954 26 921 0.9
0.2 1015 7.9 1022 3.8 99,8 1.1 ’ 98,5 2.3

REHEERES 10 990  10.5 98.2 4.0 96.0 7.2 95.4 5.4
0.2 99 8 7.9 99,2 2.0 96.4 5.1 98.9 2.9

e AEt 10 100.7 2.5 94.5 45 94.6 1.4 96.0 1.1
0.2 92.7 6.6 982 5.1 94.0 4.6 91.5 2.4

ALt 10 1029 59 97.4 5.3 93.9 1.7 94,0 3.0
0.2 96.2 5.8 95,7 3.2 94,0 3.4 90.3 2.6

1) AFEOERE
2) 3RHHTRBROIEHE
3) FRRMEERZ

5 EETEOER

ALY BVWTATIEOER TIRBBORBH LR IIRLUL. SFREPOAZI-SOEH
BELT 0.02%I7d23I0F N ENEMLT 8 AMTRBREERELZLZA, FHEEMET 0.0199~
0.0203% T, ZhHEVIE LR EEERZE 0.0009~0.0013% Thot. B2 TRMEN EEFEE) <10,
7o, M TR GEHEE ) x2xt (0-1,0.05) ELTRENBY DT, KiEOFE R FIRMEE OB H TRIZ
0.01%R K UF 0.005%F B L3 E & iz,

K3 AZIVRCEOBEGEOE S TIROMKRE (%)

e fo & pest EETE BRHEHTE

Mean® SD” HEGE, i ?@ﬁ@m
AFZ 0.02 0.0203 0.0009 0.009 ¢.003
T AL 0,02 0.0200 0.0010 0,010 0.004
T AR 0.02 0.0201 0.0013 (.013 0.005
LT RIER 0.02 0.0199 0.0011 0.011 0.004

1) AZ2BO0OEE&E

2) BEPHMTRERDOEHE
3) EEBRE

4) FEEEREXIO

5) EBHERZEX2(n-1,0.05)
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4. E&O

IR R OAZL RO OEEYEORBBEOR S ERBOTCDORBREER LILIS, >EF0lEY
R T HRREERE.

D SFEEBORRERCHEBEREESEEL, FIARBETEMNTAZLCLY, BEHOAFI
EOEHRE 0%ECERTHILRTEL -7,

2) WIROBEHZOWTATISORELER LR, BEAIHE T ARME— 21372007,

3) ATZIFOEFEN 10%KETF0.2%ITB X5 imUTE 6 BEOIE % BT EI SR EHL
TG R, SEHREULERL 92.1~102.9% K 18 90.3~102.2% T, F 3OO K HE R 213 0.9~ 10.5% &% (7 0.6
~91%Thotr.

4) FIEOATIVEOERETRBIZZREN 0.01%BEL#EEINE.

e, BEOID, MR FEL FAMIC A — b2 DITB# L2 Y,

X

1) U.S. Food and Drug Administration (FDA), GC-MS Screen for the Presence of Melamine, Ammeline,
Ammelide and Cyanuric Acid (Version 2.1) (2007)

2) BWOKEHBERESEH L& — (FAMIC) : A5 OBk
<http:/fwww.famic.go.jp/ffis/fert/sub5_4/L1_1.htm>

3) BHOKEMRRESHM ¥ — (FAMIC) : IEBH 3B (2008)
<http://www.famic.go.jp/ffis/fert/bunseki/sub9_shiken2008 html>
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Validation of Gas Chromatography/Mass Spectrometry for Determination of Melamine and
Its Degradation Products in Fertilizer

Yuji SHIRAI' and Jun OKI"®

' Food and Agricultural Materials Inépection Center, Fertilizer and Feed Inspection Department
% (Now) Food and Agricultural Materials Inspection Center, Food Safety and Consumer Affairs Information

Department

Gas chromatography/mass spectrometry (GC/MS method) for determination of melamine was validated.
Melamine was extracted with diethylamide-water-acetonitrile. The extract was centrifuged and a portion of
the supernatant was removed and dried using 2 centrifuge-evaporator. After pyridine and BSTFA-TMCS
(99+1) was .added, the solution was heated at 70°C for derivatization. The melamine derivations were
analyzed by a GC/MS connecting Rix-5ms (0.25 mm internal diameter, 30 m length, 0.25 pum thick). As a
resuit of 3 replicate analysis of 5 fertilizer samples, the mean recoveries and the relative standard deviations
(RSD) were 90.3~102.2% and 0.6~10.5%, respectively. On the basis of 7 replicate measurements of
melamine added samples the LOQ values were 0.01% for all melamine samples. The results demonstrated

the validity of the GC/MS method for determination of melamine in fertilizer.
Key words  melamine, melamine degradation products, fertilizer, gas chromatograph/mass spectrography

(Research Report of Fertilizer, 1, 114~121, 2008)



