142 fREHFIE S Vol. 37 (2012)

Bl L AR— b

1 BEHPDOASIUODREIAOT NI S TR T LEEESNEICELED
E=EDHFEGFER

NI
Collaborative Study of Melamine in Feeds by LC-MS/MS

Shinji OSHIMA"
(*Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

(Now Ministry of Agriculture, Forestry and Fisheries of Japan))

1 # B
L OB DO AT 2 U OHEHEMEIZOWTIE, a3—F v 7 A E LT 2.5 mgkg BNERIREH
TWo. EEEWNICBT DB O EEREIL, TIRFELZ RS G (GEREEZETe.) ) 12DV T25
mg/kg &£ 72> TG 2,
T, B F—lZBWT, EFOAT I ok u~ N7 T T8 0T ARV RS
CkBERE "EBRLELE A THLN, BICAHHE, LEREZ AW ERRRE{T-7-0 T,
ZORREWET S,

2 ERAE
2.1 o prERt
TR O R BB A EL A R, SR OBEM LA ZnZ 1 mm O L WA EIHT 5 £ TH
WL, #EREEE L7z, ok, BRBRICHWZ AR T HEE S B OB G HIA % Table 1 IR LT,

Table 1  Composition of the formula feed

Formula feed . Proportion :
Ingredient types Ingredients
type (%)
Grains 61 Corn, Milo, Polished rice
Oil seed meal 22 Soybean meal, Corn gluten meal, Rapeseed meal
Brans 3 Corn gluten feed
For layer ) .
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

TNTATECIE N EMOKBE R A EN T v 4 — IR R AR A, Bl OEWKEANE - BARE
IKRE 22 427 PR



AR DA T IV ORIK 7 v~ N7 T 7 2 T DR RSHTEHT K D 8 RiE O H[RIFER 143

22 EmHIE
2.1 THE L =B BHC DWW TEIRM ST U VE 7 2 71080 2 ST O 21T 7=,
B, AT IVOERMEIL, mgkg AL THDE T 4B EZUEHAL, BT 3 & LTz,

3 BWRERUBER

R HELABIEHC A 7 I LT 04mgkg FHY & (I mL FIZ 4pug 5 H T HEEMERK 0.1 mL
W), Bk OBIEmIICA T2 LT Imgkg S E (1mL U2 10 pg 2 & A3 HEEHER 0.1
mL ) ZEIN L 723k A v, MEEAN B ARG o 2 —EMuE 5T, R EE RSt
WFFERT, B AN ARSI RAFSEET, BAR Y 4 — & — ARt MNLATEE N RROKEE B2
it v — AR 2REE, Filetr¥—, A4 TRty % —, R FE s ¥ —KOFE
]z % —0 9 BREICB W CIFEREBRZ FEhi L7, HROMITIC OV TIE, IUPAC O 1 k22—
S ZHENY, Cochran #7E, ZMAUIE 1 0> Grubbs i & OVWMAUIE 2 18 0> Grubbs MiE 21T\, FH#[E]
IR, MR UKSEE (RSD,) &K OV BLREE (RSDr) Z# 5 L7z, 3 54172 RSDg 2> 5, f&1E Horwitz
A& VT HorRat 23k 7.

Z DR % Table 2 1T78 LTz, pREHETE HBL G B O S EUERIL 97.1 %, £ O UK E KO
EWHBREIXZ N ENHEAHERERZ (RSD, X TN RSDg) & LT 4.2 %K 63 % TH Y, HorRat
1% 0.34 Th o7z, Hk) TIXFEEIEIERIT 97.8 %, & O UG K OV M FBUE £ 1X %2 RSD,
JO'RSDR & LT3.9%&T07.0% T Y, HorRat (X 0.44 TH - 7=. B FL TIXFEHEULER 1T 99.3 %,
Z DR UK E N VBRI B E X2 F 4 RSD, X OVRSDg & LT 4.7 %% (1 6.4 % T v, HorRat
X040 TH o7z,

BEDRED, FRBRECHEALLRKK I v~ N7 T 7% 057 AEUE BSOS % Table 3
R L.



144 fREHFZEHE Vol. 37 (2012)

Table 2  Collaborative study for melamine

Feed types
Lab. No. Formula feed for layer Fish meal Dried skim milk
(mg/kg) (mg/kg) (mg/kg)
1 0.346 0.346 0.851 0.909 0.915 0.830
2 0.366 0.399 0.944 0.955 0.948 1.04
3 0.399 0.405 0.992 0.982 0.987 1.01
4 0.385 0.395 1.05 0.937 1.03 0.926
5 0.362 0.404 0.957 0.980 1.01 1.06
6 0.410 0.432 1.13 1.04 0.998 1.02
7 0.376 0.375 0.905 0.932 1.04 1.01
8 0.398 0.422 1.06 1.05 1.07 1.05
9 0.372 0.401 0.969 0.956 1.01 0.915
Spiked level (mg/kg) 0.4 1.0 1.0
Mean value 2) (mg/kg) 0.389 0.978 0.993
Recovery 3 (%) 97.1 97.8 99.3
RSD,” (%) 4.2 3.9 4.7
RSDy ! (%) 6.3 7.0 6.4
PRSD; @ (%) 18 16 16
HorRat 0.34 0.44 0.40

a) n=18

b) Relative standard deviations of repeatability within laboratory

¢) Relative standard deviations of reproducibility between laboratories

d) Predicted relative standard deviations of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 3  Instruments used in the collaborative study

Lab. No. LC MS/MS . LCcolumn —
(i.d.xlength, particle size)

| Waters Waters MERCK SeQuant ZIC-HILIC
Alliance 2695 Micromass Quattro micro APl (2.1x100 mm, 3.5 pum)

) Agilent Technologies Agilent Technologies MERCK SeQuant ZIC-HILIC
1200 series 6410 Triple Quad LC/MS (2.1x150 mm, 5 pm)

3 Waters Waters MERCK SeQuant ZIC-HILIC
ACQUITY UPLC System ACQUITY TQ Detector (2.1x100 mm, 3.5 pm)

4 Waters Waters MERCK SeQuant ZIC-HILIC
ACQUITY UPLC System ACQUITY TQ Detector (2.1x150 mm, 5 pm)

5 Waters Waters MERCK SeQuant ZIC-HILIC
ACQUITY UPLC System ACQUITY TQ Detector (2.1x150 mm, 5 um)

6 Waters Waters MERCK SeQuant ZIC-HILIC
Alliance 2695 Quattro Premier XE (2.1x150 mm, 5 pm)

. Agilent Technologies Agilent Technologies Agilent Technologies ZORBAX RX-S
1200 series 6410 Triple Quad LC/MS (2.1x150 mm, 5 pm)

2 Waters Waters MERCK SeQuant ZIC-HILIC
ACQUITY UPLC System ACQUITY TQ Detector (2.1x150 mm, 5 pm)

9 Agilent Technologies Applied Biosystems Waters Atlantis HILIC Silica
1200 series API 3000 (2.1x150 mm, 3 pum)
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