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Determination of Melamine in Feeds by LC-MS/MS

Shinji OSHIMA"

(‘Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department)

An analytical method for determination of melamine in feeds wusing liquid
chromatography-electrospray ionization-tandem mass spectrometry (LC-ESI-MS/MS) was
developed.  After addition of 20 mL of acetonitrile-water (1:1) and Melamine-">C;'°N3, the
sample was homogenized. = The extract was centrifuged for 10 min at 1,600 X g and 4 mL of the
supernatant was filled up to 10 mL with acetonitrile-water (1:1).  The sample solution was
purified by strong acidic cation-exchange mini column (Waters, Oasis MCX) with 4 mL of
acetonitrile-diethylamine (49:1) and subjected to LC-ESI-MS/MS for determination of melamine.
The LC separation was carried out on an hydrophilic interaction chromatography column (MERCK,
SeQuant ZIC-HILIC, 2.1 mm i.d. X 150 mm, 5 pm) using 10 mmol/L ammonium acetate
solution-acetonitrile (17:3) as a mobile phase. = The determination was performed in a selected
reaction monitoring (SRM) mode. A spiked test was conducted with two kinds of formula feed,
fish meal, soybean meal and dried skim milk spiked with 0.2 and 1 mg/kg of melamine.  The
spike test resulted in recoveries ranging from 93.0 % to 117 % of melamine and in relative

standard deviations (RSD) within 3.6 % respectively.

Key words: melamine ; liquid chromatograph-tandem mass spectrometer(LC-MS/MS) ;
electrospray ionization (ESI) ; hydrophilic interaction chromatography ; feed ; fish meal ;

soybean meal ; dried skim milk
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INLOFEEEZT, A, =2—TFT v/ ARBRBFEMETRICENT, BELKOEEFO X Z
SUDOMUEMEE 2.5 mgkg ETHZ ETTAIN, @%f%méné IE-STWD. —F, FnE
IZBWTH RIS, EBNICBT 2T OEREBORENRFTSINTNDEELEZATHS.
BRI O AT I OaEE LTE, KERMERSRF (FDA) XV T A7 u~ N7 7H &S
Wratic X5 HIEPDRENTWAD, ZOHETIE 10 mgkg L FOFEIHT O X T I v D& HEEL
IERECHE LGRWRETICH 5.

T, ZoMic, KBEE CERRRERIREK o~ N7 T 74 0T ARV RS 2 AW RAE
T BAMRBRE VDR EN TS, ZOHEEZAWT, k21 FEIC, ENEEEZREDOZDIC
BREEEL 2 MG Lo A 7 I 5 %%ﬁﬁ%%%bk# FEYEWR O JE X R 72 b O OFEHE
K ONEREDOEIERE LKL, EEVPHEFETH 7. W 2RISR LA, Al s
WETHMENED LT,

T, FDA BHFTISR UL A7 u~ b 75 7 % o5 ARV BT & 515 Y (LUFTFDA
B 0D L) ORTELGEEZRICRF L, SR EE Y~ HO T HIC OV TRF LZD T,
ZOMEEWRETS.

B, AT OEERE Figl lIoR LTz,

N \N

LA

H,N N NH,

Melamine
CsH¢Ng MW: 126.12
CAS No.: 108-78-1
Fig. 1 Chemical structure of melamine

2 EEBRAE
2.1 #E
TR OB G R GEH LK OB G &R, a8, KROM»T R ONEMNILEZ Z£4 1 mm O
W5ED WA EET 5 E ThHL, HEEE & Lz,
B, MEHZHWIZE G EE OR G EI S % Table 1 IZR L72.



TR OAT I vOIRIK 7 v~ s 75782 0T MERESGHTENC K D EREE

Table 1 Compositions of the formula feeds

Formula feed Proportion

types Ingredient types %) Ingredients

For layer Grains 61 Corn, Milo, Polished rice
Oil seed meal 22 Soybean meal, Corn gluten meal, Rapeseed meal
Brans 3 Corn gluten feed
Animal by-products 2 Fish meal
Others 12 Calcium carbonate, Animal fat, Calcium phosphate, Salt, Paprika extract,

Enzyme processed copra meal, Silicic acid, Feed additives

For growing Grains 66 Corn, Milo, Polished rice, Barley

pig Oil seed meal 16 Soybean meal, Rapeseed meal Corn germ meal
Brans 5 Corn gluten feed, Rice bran
Animal by-products 2 Fish meal, Meat and born meal(derived from pork and poultry)
Others 11 Dried leftover, Animal fat, Molasses, Calcium carbonate,

Salt, Vegetable oil, Feed yeast, Bakery waste, Feed additives

2.2 I
1) *7 I U FEUHERR
AT I URERER, (R T8 M 98.0 %) 10 mg % EfEIZE > T 100mL OE&ET T A
AR, TER=FU L=k (1+1) ZMATHEML, TICERE CREBEZMZ TAT
VIEWERR A L7 (ZOW ImLiEL, A7 I T100ug (F=0.980) #5673 5.).
2) RERMETEERAT I (XT3 -P00N;) R
A F 2 BCy PNy BEHE R K (Cambrige Isotope Laboratories Inc. BUK IR, T~k Cy99 %,
"N398 %, 100 pg/mL) 1 mL % 100 mL D47 5 2 | ZEMIC AN, 7& b=k U L—K (1+1)
AEMETIMAT, A7 3-PCGUN WEEREZAR L (2o 1mLix, 272 2-"CPN;
ELTlugaEHT5.).
3) MR EHRAER T R R
HRICEEL T, A7 I UEEFEL A T 2 2P0 N, WERERO —E&2 78 h= KU L
— VT FNT IV (49+1) TEMICHRL, ImLHicAZIE0L7TI, 5, 10, 50, 100, 150
KU 200ng ZEA L, 120 A T I 2-PCPN; & LT Sng &GS T D 4 M R AT AS HEi 4
W7
4y TELr=RMIMIEE v~ b7 77 BREEEZ AW, K5 U772 DS ORI DU TRk
s LAY
23 HEROEGE
) k7~ 7T 75057 WGBSR
LC B : Agilent Technologies % 1200 Series
MS ¥l : Agilent Technologies # 6410 Triple Quad LC/MS
2) MEHEIWERLEE - SHARP ! UT-204 (F K 7] 200w, 39 kHz)
3) AEYF A — : Hsiangtai B HG-200 (f I IFEHEEEL 10,000 rpm)
4) ELyEERS - KOKUSAN # H-36
5) BREEVERSG A A U RRHRI = T A Waters B Oasis MCX  (F8 T AHI & 150 mg)
6) W 5l~=7"—/ L F : GL Sciences H
7 ATy 7 AIFH— b~ MRFER MT-31
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8) AT T 7 4 H— [HE LR HLC-DISK 13 IA#ER (FLAE 0.45 pm, [E4E 13 mm, PTFE)
24 TERFIE
H

i BiERE. oMkl 1 g ZIEREIC R > T 50 mL o HAgE LILEAE I AR, K 10 mL &0 %
Tot%, 15 M EIRAE L., ZoEMEEREICTE = ) v 10mL 2%, EIZAT
> BN PRSI 0.5 mL & EREICINZ 7218, AR E O F A =T 1 R S BAETHIH Lz,

i % 1,600xg (3,000 rpm) T 10 sy 008 L, EEAE4AmML % 10mL D& T 7
AZIEMICANT.., RET7 T AaDERETTE =M b—K (1+1) Mz, BT A
BRI B BRBHRIR & L7z,

i = o ofEE IHTEEN 1 g Z IEREICE > T 50 mL O IR OIEE AN, 7' F=F
UL—sk (1+41) 20 mL 2 x7-. FIZZ OELNLEEIC A T 2 220Ny W YER 0.5 mL
ZIEWMIZINZ 2%, REVFAY—T1 oM ERE T L.

K & 1,600xg (3,000 rpm) T 10 SR O0BEL, EEAK 4mL %2 10mL DEET T
ATIZIEMICANT.., RET7 T AOERETTE A= I L—K (1+1) Mz, BT 4
RIS 2 REHRIR & LT,

2) T L
SREEMERS A A ARMIRI =T A BT F= MY L SmL LOVEEE (1+24) 5 mL T L7z,
AENAR 2mL 2 H 500 COXHE (1424) 3mL 2 AN7=I =407 KTz, BN L7ZREHA

WAEBRML, WHATETARO EMICET STl &gz, HiZ7e h=hJ b5 mL KO

TEI=MIA—=TZ=F LT IV (499+1) 5mL ZNAR I =07 MM A THEF LT-%, EE

L CREZH ST,
10mL OB EEZI =D T LAOTICESZ, 7TE =R V=T F LT I (49+1) 4 mL

EI=ATAIMATATIVEBERSEZ#%, FELTCEEZERSERALE.
WHiGE AT T 7 42— (JLR 045 ym LLF) TABL, K/ n~ T o7 7205

LEVE TR X 2B I 2 3EHEIK & LTz

3) ks~ v T 7T ARERSFICE D HE
FRBHRIR M OV 1 AR VE R AR ENR & S uL 2RIk v~ N 7T 7 % o7 KAVE &t (B

T TLC-MS/MSJ £\29H.) 2 AL, Table2 & Table 3 OlE LM HE > TRIRSS M H 2~

nv 77 LEHT.
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Table 2 Operating conditions of LC-MS/MS for analyzing melamine

Column MERCK, SeQuant ZIC-HILIC (2.1 mm i.d.x150 mm, 5 um)
Mobile phase ac'etonitrile—l 0 mrpol/L ammonium acetate? solution (17:3)(7 min)—8
min—(2:3) (20 min)—8 min—(17:3)(7 min)
Flow rate 0.2 mL/min
Column temperature 40 °C
Ionization Electrospray ionization (ESI)
Mode Positive
Nebulizer gas N, (340 kPa)
Drying gas temperature N, (350 °C)
Capillary voltage 4 kV
Table 3 MS/MS Parameters
Precursor Product  Qualifier Fragmentor Collision
Substance
(mlz) (mlz) (m/z) (V) (eV)
Melamine 127 68 85 100 33
Melamine-"C;"°N; 133 89 100 18

4) &t B

BONTBRRIEME 7 B~ N 7T LN AT IV KROAT I -BCPN, O v — 7 Hifs a2 sk
D THNEEEICIVBREREZERL, REFOXATIVEEZRHB L.
7k, TEEOWES Scheme 1 [Z/R L 7=,

Sample 1 g

QOasis MCX

LC-MS/MS

—— add 20 mL of acetonitrile-water (1:1) (Dried skim milk ; add 10 mL of water,
and add 10 mL of acetonitrile after ultrasonic treatment for 15 min)

—add 0.5 mL of internal standard solution

—— homogenize for 1 min at 10,000 rpm

— centrifuge for 10 min at 1,600xg

— 4 mL of supernatant fill up to 10 mL with acetonitrile-water (1:1)

— prewash with 5 mL acetonitrile and fomic acid (1:24)

— transfer 2 mL of sample solution into 3 mL of formic acid (1:24) and apply
—— wash with 5 mL acetonitrile and acetonitrile-diethylamine (499:1)

— elute with 4 mL acetonitrile-diethylamine (49:1)

— filter with a menbrane filter (0.45 um)

Scheme 1 Analytical procedure for melamine in feeds
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3 WBRRUBE
3.1 LC-MS/MS il & 21

JE A 5 848 i 3BR v D O M E Sk & T LT, Table2 & O\ Table 3 O & 35 0 MIE Sk & V& L
To. T2 LRI O WTIE, AT I V-BOPNy O ERA A o TERE STV D FDA £ Y
DFEMERHA L.

F7-, K7~ b7 T 7 OEBEKSIEICOWTIE, g L CHlE LR, Rkt oy
FNT IVBATLEGFTDHZ LD, BEMETT2HEANRBO bNzlzd, BIENEY
HOWHRICZ 7Y = NEHTH 7 252 ET 52L& LT,

3.2 kiR AR L & NARYEL O R

JEAE T8 E W AFRER L Y B OV FDA I VCIINIEIRIC L A EBARA L TV A, 22T, Ak
W2 D NEEMEIE D LB DWW TRRGET L 7Z.

2.1 THH L 7-AKIES i G EE, S LK OBAEMFLIZ A T I & LT 2.5 mg/kg fH2Y4 &R0
L7z#lBl 2 -V T, RIBICHE - T3 AT o2 i L, #chi &L &k OCONERELIC BT 52
NWEND AT I v OEIEE K OOR UK & Mgt L7z

ZDOFERIX, Table 4 O LBV, Mot EARE TIXEBIEILER 43.6~79.0 %, < O UK X,
FIXHERER 2% (RSD) & LT 11 %LL FCTh o 7o, PEREE T REINER 95.6~99.5 %, < D
W UKL, RSD & LT31 %LU FTHoT-.

B K OB FLIZ B W) T e &AL CIEREIENMES EERRETH 7. £72, W
DFEHZ I T b At Bt s & Bl U CHIEEIEIC K D EER RO B BAFRER & o722
EMND, REICBOTCHNEREIC L2 EREZBRATLI L L L.

Table 4 Recoveries for melamine by absolute calibration method and internal standard method

Absolute calibration Internal standard
Spiked level Kind of sample method method
(mg/kg) Recovery”  RSD” Recovery”  RSD”
(%) (%) (%) (%)
Formula feed for growing pig 79.0 43 95.6 3.1
2.5 Fish meal 43.6 1.3 99.5 1.4
Dried skim milk 58.9 11 98.7 29

a) Mean(n=3)
b) Relative standard deviation of repeatability

3.3 REMOIER
2.2 D NITHE - T L 72 EARAE R AEMER 4 5 uL & LC-MS/MS IZVEA L, 1§ b 72 8K
SR 7 B~ R AMB AT IV KRAT I -BCPN; o v — 7l AR THRERZ EAR
L7, ZTOREE, MEMRILFig2 DBV, A7 I2& LT 1~200ng/mL (7EAEE LT 5~1000 pg)
OFIPH TEARNEZ R LT,
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4.25- R"2=0.9996

Peak area ratio of Melamine/Meramine-'3C3'5N;

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Relative concentration of Melamine/Meramine-!3C3!5Nj

Fig. 2 Calibration curve of melamine by area

3.4 PBHREUEOMET
1) #BEE Al O HE =R O fEY

FDA VY TIHREI Sgic7E =k U L—/k (1+1) 20mL THiItH T2 2 & LTW5. 1D
12, I AT 2L LT 1 mgkg M & Z TN L7-sEH 2 W C FDA % 4>A®Lﬁ%%:ﬁ%w
L2 A, WEHEIRICE 5 AT X U OEIRIZRG TH o728, WEETHH AT 2 -"C0N;,
DEULED 40 %% FTEIDFMER TH > 7.

WIEHED [T BAF TRWRENII R MRS 2 JRIK & 55 A A Abmfil ch b EHEL, A
F oA A BT 272012 A T 2 PPNy OEINERERE L LT, o AT I L LT
1 mg/kg FHY &AWL 7232 W TROBET 21T - 7.

ABF L RSO LA 1:20, 1:10 LT 14 &b K51, RAEIORIESZ 1, 2 KDV 5g &
Bz, 7 b=FrIU A=K (1+1) 20 mL A T 2 >-BC; N PEE YK 200 pL % EREZIN %
NN L2, iR % 1,600xg (3,000 rpm) T 10 4y ROl L 7ok, AR 2 mL
24D 2D T LT HFBEIKR E L, BLTFAREICHE > Totr & 32 L7z,

ZORERIT, Table 5O LRV THY, RERBREZ 1 glIcT5Z LIk 273 -PC N,
DOEULEN 40 %L L L 7o o7z, ZoZ enn, UBEOMRF CEEE 1 glok LT 20mL DL
W27 Kotz nws 2 s e Lk

Table 5 Recoveries of Melamine-'">C;'°N; by each ratio of sample weight and extracting solvent

Melamine-"C;"°N

Kind of sample Sampl(eg;velght Samzie: .H?Ii))lvent Recoverya)
(%)
1:20 48.3
Fish meal 2 1:10 33.7
5 1:4 19.6

a) Mean(n=1)

2) B EL R D 2 Y MR
ARSI R HE T, WHAEWEOTEREICE L C, TGS OREH TORMEL ZE L
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T, SgUEZTRIML TN ZENZNT LD, BITHROTZUBHRIE 1 g N ERIE S LT%
BTHLIPHERT DD, AT IV THEMERINTVWLAMEO TR i ICX VAR L R
Bha A CROBR 21T - 72,
i:1 mmOESDLNEBEIET D E CTHFEL 72T O RESE HELAEE 100 g i
ATZIELT25 mghkg HYE LD L HITA T I MEERZIRIN LT,
WIEN 3R T2 ETHE L. 0% 1 mm OS2 WA EERTHET
Bife L CHES— LAV, fEEEE L Lz,

BT g lZxf LT 20 mL OfiHAERE, 062 g loxf LT 40 mL O AR O 4 g loxt
LC 80 mL OIMHIFEEEZ M %, 3.4 O 1) ERBEICH T LI 23R AT L, LI
ARIECHE - T3 M o2 FEmL, A7 2 OERMEKOWER LEEZ2RD 7=

fiti R4 Table 6 (TR L7z, &R & O LR EIZEITRO b T, PUBHRIE 1g THRE
ol Z EHREHRREE 1 g, AR A 20mL & L7z,

Table 6 Quantitative value of melamine by each sample weight

, Sample weight  Extracting solvent Melamine” RSD”

Kind of sample

&) (mL) (mg/kg) (%0)

1 20 4.5 32

Fish meal 2 40 4.6 5.5

4 80 4.4 2.5

. la foed £ 1 20 2.5 0.7

ormua Teed ot 2 40 24 0.7

layer
4 80 24 0.3

a) Mean(n=3)
b) Relative standard deviation of repeatability

3.5 BLAEKYEL~DiE H oMt
1) fhHFEO R
BRI FLIc T h= U v —oKk (1+1) ZMxsifzRAiz & 2 A, Bk & E B AN R Fn
EFICEL L, MHEBESNR#ECH 2. 22T, T r=hU L EKRERXIZMADZ L L
L, FTit® A, BRUOCELHREF L.
“AME K I0mL 2%, 30 EE L72%, 7 h=hrU L 10mL ZINZ 7.
*BiE:KI10mL 2%, "AT v 7 AIXFH—TH&REELE, 7= )1 10mL %
mz 7.
-CiEK10mL 200 %, 15 oMEERAE L%, 7Er=r) Vv 10mL 2% 7
ZORER, AETITREBHC Lo TE, BICKENMA T TIIKEREMLZ2WEERH D,
I ENOEERVEEEZEZ DN, TZTCTARLT v 7 AIF T —TChERE S BIELKOHEEK
WEEEAT D CIEERFT L. TOME, BIETHE, @EO0RBE OB ICRE N EE T 2540
HoT-DIZX LT, CETIERICHERLS, KERMSEDLZENARETH-T-.
O END. UBRORETIE, BIEMAILOSE, CIEICIviHTsZ s E LT
Rk, A7 2-B0Ny WEREEOBEEIT T b= R UL —K (1+41) TH Y, BASKHILICE



ARl DA T I DR a~ N 7T T X T ARVERSITEHIC L B ERE 9

BEMZ5ERBICEE - CLESED, T =M AEZMATHRICNEERZINZ S Z &
E LT 2, 2ooREHZOWTH RIS, REERIIREHCERE M2, 7' =KV
=Kk (1+1) ZMMx iz sZ & & L.

2) FREAEORFS

BRAEIFLIZ A T I LT 1 KO Smg/kg tHY EARM L2 B2 HV, 340 HTRA L
HiETHHERE N2 721%, 3.4 O 1)EREICH T 2ABICHT 23HAR ZREL L, LUFAE
(0> T3 MOHMTOMT &2 FEhE Lz, ZORRE, 27 IO FHEIEIL 1 mg/kg M4 &IRM L
725 BE T 86.5 %, 5 mg/kg HHYEWRMLIZREIT 2.7 % THY BIF THo72, NIEHETH D
A5 3 PO Ny D SEHEI R A 1 mg/kg FHY BTN L 723808 T 38.9 %, 5 mg/kg FHY BTN L
72BN C33.6% TH Y, 40%% FlEIZERTH-T-.

ZORRIIRMER D HIRR E T4 MR T D EHE LI LD, ZOEELZR
L, A7 30D N; 0B Z + 5 ISR T 5 20 kOB Z21T> 72

BRAE¥IFLIC A 7 2 > & LT I mgkg BN L7230k 2 VY, 2.4 O DIZREWVE LY EEE TITHo 72
HHEIZOWTTE =R UL —K (1+41) 12T25, SEOI0FICHRL, BLFAREICHES T
3BT O A EM L-. Ak, WEEKOFRNEIZZNEN 05, 1 K0 2mL & Lz,

FER A, Table 7 ISR L72. WTFROMBERICB N TH AT 2 -PC Ny DRI T B 472
FERThHoT. ZDOZEND, RRETOATIVOMEELBET D & MRERIT 25 5T+
NTHDHEEZLNT-OT, LBEORTTIE, I=07 LICAMTDEIC 2.5 AT 5 BE
ZMznbZ &l Lz, £, ZOMOREICHOWT b L L% B CTRERIC 2.5 (EA R O#EAMEZ D
2B ELELT.

Table 7 Comparison of meramine-"C3'°N3 by dilution level

134 15
Melamine- "C; "N,

Kind of sample Dilution level Recoverya)
(%0)
1:2.5 62.2
Dried skim milk 1:5 68.7
1:10 76.1

a) Mean(n=3)

3.6 SRIEVERGA A 0 RWIR I =T T L OFE 5y DR

SRIERVERG A A4 L MRS = H T DBIC L D A T I U RO A T 2 -0 PNy OB T4y DR
T 7.

X, 24 O DHO i IZH > THIHZITV, 77 2B 23 BHRKRICA 7 I LT I
mg/kg Y BEAZRM LT, ZOMMKEARIEICESTI =D T AR L, THFKRTHLTE L
ZhINAKEORTER=RI V=TT AT IY (499+1) LI =BT L0 0LDOEHERTHDHT &
F=hU A=V ZF AT I (49+1) OFRHE ) % R LT,

ZORER, Table 8D EBV T =F U L—TF LT 22 (49+1) 4 mL TIRIFEH S,
PG RO E B AR T 2 LD, KIETIZFDAEYEFEBEICTE b= U A=Y F LT 3
> (49+1) 4mL CHEHTHZ L L LT
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Table 8 Elution pattern from strong-acid cation exchange mini column

Acetonitrile Acetonitrile- Acetonitrile-
Diethylamine (499+1) Diethylamine (49+1)
0~5mL 0~5mL 0~4 mL 4~8 mL
) Area (arb.units) 5445 5735 750553 34429
Melamine
Relative value” (%) 0.73 0.76 100 4.59
i1 Area (arb.units) 35 2432 377565 17802
Melamin- "C; "Nj X "
Relative value™ (%) 0.01 0.64 100 4.71

a) Ratio to area of acetonitrile-Diethylamine(49-+1) 0~4 mL

3.7 WiEWE OGS
B G el (RBfEEH, WKIEEM, B KA, ICCETERM), &), F—27FF 3
—b, Kdah, KREWM»HT, 2= 7 A7 I— AV KROBERILEZ AV, RECL VR LR
BHAWK Z LC-MS/MS IZHEAL, EREZHTHE -7 OFEAMBE LI 24, IiFEE— 71338
SY ARAYIEY -

3.8 IRINENEER

2.1 THM LB AR 2 B (RESRERLOCRKEER) kORI 3 8 (B, K
ST R OWAEMFL) ICA T I & LT25 K02 mgkg fHY EZTMLIZREZ HWT, K
BIZHE > T 3 MOMT oM 2 £l L, (B & OWE UK 2 et Lz,

ZDOFEFRIT, Table 9 O LBV, FH[ENILE 93.0~117 %, Z O UKL, X1 % {F 2 (RSD)
ELT3.6 %L TFORENE L.

FTo, PEREL LTHEMLE AT I 0-PCPNy OEIRIL 424 %Ll ETHh -7~

73¥, WINENGRER TR ORISR 7 v~ 7T LD —fil% Fig3 12 LTz,

Table 9 Recoveries for melamine

Feed types
Spiked level ~Formula feed for layer Fogrrrllli?nt;;ci‘gfor Fish meal Soybean meal Dried skim milk
(mg/kg)
Recovery”  RSD” Recovery”  RSD” Recovery”  RSD” Recovery”  RSD” Recovery”  RSD”
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
2.5 93.0 0.9 95.6 3.1 99.5 1.4 98.0 0.6 96.3 29
0.2 115 1.1 112 3.0 112 2.6 117 3.6 109 2.9

a) Mean(n=3)
b) Relative standard deviation of repeatability
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+MRM (127.0 -> 68.0) +MRM (127.0 -> 68.0)
x10 5| 4.027 x10 5 4.025
1.3 Melamine Melamine
2.8+
o 1.2
«g » 267
2 1.14 S 24
= 14 g 2.2
£ 09 £ .2
= .94 7 -
2 5
= 0.8 E 181
0.74 1.6
0.64 1.4+
1.2
0.5
14
0.4+
0.8
0.3 061
0.2 0.41
0.14 0.24
0 0
-0.14 0.2
32 34 36 38 4 42 44 46 48 32 34 36 38 4 42 44 46 48
Retention time / min Retention time / min

Fig. 3 SRM chromatograms of melamine
(A) Standard solution of melamine (10 ng/mL)
(B) Formula feed for layer spiked melamine at 2.5 mg/kg

3.9 EETREOHH TR

KEOERTIRE OB FIRZMET 57010, BBEOBIERILICA T I o 20ML, @
EGRBRICE VRO E—27 D SN R 10 KO3 IZ2 5 EEZRDT-.

BoNiE—27 0 SN N 10 LLE &R DIRET 0.2 mgkg ThH o7

RO, B R OBEFIC A T 2L LT 02 mgkg Y BEZ RN L 7Z3EBHZ W T,
AIEICL D 3 AT CERZIT 2R EIT Table 10 DBV TH Y, AKMKLKOBIEHILIZB W T
EIEUERIE 112 TR 109 %, & OffIE UREE TR A S LT 2.6 K29 %Th-o7-.

F7o, SN 3 L BIREIX 0.06 mgkg Th o7z,

PLEDORER NS, REOTEE TR 0.2 mg/kg, BH FRRIX 0.06 mgkg TH - 7=.

Table 10 Recoveries for melamine at the level of limit of quantification

Feed types
Spiked level Fish meal Dried skim milk
(mg/kg) Recovery’ ~ RSD” Recovery’ ~ RSD”
(%) (%) (%) (%)
0.2 112 2.6 109 2.9

a) Mean(n=3)
b) Relative standard deviation of repeatability

4 F&EOH
RO AT I NZHONWT, R u~ 7T 78 T MR RS2 WV E ' IEOEEY
MrIEHE~OBEHO A FIC OV THRF L, ROEREE-.
1) ABEEINEEECLIEEZRALE.
2) AL 1~200 ng/mL (FEAE & LT 5~1000 pg) D& CHEHMRMEEZ R LT
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3) BUBHREEEZ 1 g, HIHASAZ 20mL & L72E 24, WIEETH S A T 2 2 -BC Ny o EILERHR
BAF 7R &l o7,

4) PR FLTIE, HIHEMEICOWT, KEMZ TR UEHL®ZIZ, TER=FNILEDRRAZ
BNy IR AN D Tk b L.

5 =T AIZAMTHENC 2.5 FEARTLBELZMA L2 IR, RIERETHL AT
30Ny DEILE N BAFRFER & /2o 7.

6) TRIEVERGA AL RBURI = H T LD O S & R LR, IR EIX 4mL THHTH
> 7.

7) 4 FEORAEFE L) 6 MEOFEEREHZSOWT, KiEII/t->Trun~ b7 AE/ER L L
ZAH, ATIVOEREYITHE—7FROLNRNoT2.

8) MAﬁﬂzﬁﬁ(&%@ﬁ%&@@%%ﬁﬁ)&U@ﬂﬁﬂ3@ﬁ(@%,kE%#?&@M
FERFL) (2 AT I & LT 2.5 KUN0.2 mg/kg FEY & AR L7-3B 2 W T, RIEICHES T3 A
T2 EE L2 L 25, FHEILER 93.0~117 %, Z OMbR UKEE L, M E¥ERFZ (RSD)
E LT 3.6%LL FORFENE L.

9) RIEIZLD AT I roERE PRI, 3B+ T 0.2 mgke, M FERIZ 0.06 mg/kg Th o 7.

141
\

171
\
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