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Determination of melamine residue in feeds by ultra
performance liquid chromatography coupled with
electrospray tandem mass spectrometry
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Abstract A method for fast determination melamine residue in feeds was established. An ultra
performance liquid chromatography coupled with electrospray ionization quadrupole tandem
mass spectrometry UPLC-ESI-MS/MS was used. The residue was quantified with multiple
reaction monitoring MRM mode. The method was validated and good results were obtained
with respect to precision repeatability and spiked recovery. The limit of detection was 10
ng/kg for melamine and the linear range was from 10 to 5 000 wg/kg. The average recoveries
were between 83% and 94% in the spiked range of 10 - 100 pg/kg and the relative standard
deviations RSDs were between 4.2% and 6.5%. The method has good repeatability and high
sensitivity and can be applied for the determination of melamine residue in feeds.
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1.5
5.00 g 50
- mL 20 mL 1%
10% 15 min
UPLC 5 min 6 000 r/min 5 min 1 mL
- 3 mL Waters Oasis
UPLC-ESI-MS/MS MCX 3 mL 0.03
mol/L
3 mL 0. 03 mol/L 3 mL 5%
45 C
! 5 mL 10% 15 s 0.22 pm
1.1
Waters ACQUITY UPLC
Waters Micromass Quattro Premier XE 2
ESI Agilent 2.1
JOUAN MR23i 1 mg/L
Waters Oasis MCX 3 mL 60 mg ESI
M+H ° m/z
127.1 3 m/z 127. 1
1.2 2
Sigma “ 1.4 m/z 109.9
99% 85.1 68.2 60.2 m/z 109.9
I mg/mL NH, M+H-NH, * m/z85.1
4 C H,NCN M+H
2 -H,NCN ° m/z68.2 m/z 85.1 NH,
1.3 M+H-HNCN-NH, * m/z
Acquity BEH HILIC 2.1 mm x 50 60. 2 HNCNCN
mm 1.7 pm A B M + H - HNCNCN ~
0 1.5 min A m/z 85.1 m/z 68.2
98% 50% 1.6 min A
98% 1.5 min 0.3
mL/min 35C 2 pL
1.4 m/z85.1 m/z 68.2 100:
ESI + 3.20 kV 18 1 m/z 85.1
100 C 40 L/h
350 C 900 L/h
100 - 831
15V I 2 Wb
MRM i
—E T 127.0
Table 1 Some parameters of multiple reaction ;: " 68.2 i
monitoring detection for melamine . 602 | o ;
Parent ion Daughter ion  Cone Collision Relative 0 ' ! | | it | A
m/z m/z voltage/eV energy/eV abundance/% 40 60 80 . 100 120 140
127.1 85.1° 37 17 100 o
68.2 37 25 18 2

% The ion was used for quantification.

Fig. 2 MS/MS spectrum of melamine
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Fig. 3 Total ion current chromatograms of a melamine
standard solution b a blank feed sample and
HPLC UPLC c a feed sample spiked with 50 pg/kg of the
standard
2.3 2.4
“ 1.2 0.5
1510 50 250 ng/L
’ 0.5 ~250 wg/L
pH 2 20% 10 ~ 5000
1% g/ kg Y =
10% 700.3X -32 r=0.9996 X
pe/L Y r
15 min S/N 10
Waters Oasis MCX 10 pg/kg
10 50 100 pg/kg
mL 0. 03 mol/L 3 mL 5% 10

10 ~ 100 pg/kg



26

342.
2 n=10
Table 2 Recovery and repeatability of melamine n =10
Spiked/ ng/kg Recovery/% RSD/%
10 83 6.5
50 87 5.2
100 94 4.2
UPLC-ESI-MS/MS
HPLC
10 wg/kg
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