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Uncertainty evaluation for the determination of melamine residuesin infant
formula by liquid chromatography-tandem mass spectrometry
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Guangzhou 510623, China)

ABSTRACT: Objective To evaluate the uncertainty for the determination of melamine residue in infant formula by
liquid chromatography-tandem mass spectrometry (LC-MS/MS). Methods Based on GB/T 22388-2008
Determination of melamine in raw milk and dairy products, the original method to measure melamine residue in
infant formula was improved. According to CNAS-GL06: 2006 Guidance on evaluating the uncertainty in chemical
analysis, the sources of uncertainty of the whole determination procedure were analyzed and calculated based on the
mathematical model and fishbone diagram. Results When melamine residue in infant formula was 50 pg/kg, the
uncertainty of measurement was 3.70 pg/kg (k=2), and the major sources of uncertainty of measurement were the
calibration of LC-MS/MS, repeatability and measuring deviation. Conclusions Standard curve fitting by internal
standard method contributes little in combined uncertainty, which is significant for conventional detection of
melamine.

KEY WORDS: liquid chromatography-tandem mass spectrometry; infant formula; melamine; internal standard

method; uncertainty

HE£WmA: (2015GDK24)
Fund: Supported by Scientific and Technical Project of Guangdong Entry-Exit Inspection and Quarantine Bureau (2015GDK24)
*BITEE: , , E-mail: yo.zou@qq.com

*Corresponding author: ZOU You, Assistant Engineer, Inspection and Quarantine Technology Center, Guangdong Entry-Exit Inspection and

Quarantine Bureau, Guangzhou 510623, China. E-mail: yo.zou@qq.com



2436 7
N 25.00 mL ,
1 51 8 20~28 C, =70%
222 HEAAE
’ ) : 2.00 g(+0.01 g) 50 mL
’ , .1 15 mL, ,
25 mL S 5 min,
I 2] 4 mL 2mL
2) : 3mL 3mL 0.1
’ ' mol/L , 3 mL , 3 mL
0.1 mol/L R 4 mL 5 R
’ (©) : 50 C , 075
' B3] mL , 1 min , 0.45 um
, 23 {UERFMH
> : Waters Atlantis HILIC Silica (4.6 mm x 100
) ) mm, 3 pm); 40 C; 5 uL;
) 2009 “ 7 , -5 mmol/L (8:2, V:V); 5 min;
0.35 mL/min; (positive
GB/T 22388-2008 [ ions electrospray, ESI'); (multiple
> reaction monitoring, MRM)
, 3 HR5R
2 MR5REE 31 BuUHFER
Y ooE s CxVxD
21 WESHHA x =SVxD ¢
mx f,
QTRAP 4000 / ( X . ngke: C:
, AB SCIEX ); Analyst , ug/mL; V:
» UFLC-XR ( , mL; m: , g D: s
LC-20AD, SIL-20AC, CTO-20AC, D=10 -
), BT223S ( Sartorius ), 1; fo:
200puL  1mL ( ), HR-XC 1
3ce(60mg)  ( ) - . N
32 THEERIFRERETE
( 99.5%, Dr. Ehrenstorfer ); Rk ¥
: Melamine-"*N3(TRC Inc. ) >
( ) ); ( m
: Fisher  ); ( , Fisher ) G V; ;
fr; fQ

22 EWHE
2.2.1 AR B
10 mg 25.00 mL R
: 0.625 mL
25.00 mL ,
2.5 mL

32,1 HEBETET AN RHTE ug(C)

3.2.1.1
99.5%,
U 0.5%, s 95%



6 , - 2437

C 14 fg
bR — N
<« ik — IR TR
PR —— EEEE —>
X
«— fi%
" 5
1
Fig.l Graph of uncertainty component sources
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Table2 Recoveriesand RSD of melamine (n=6)
T /% 1%
1 2 3 4 5 6
/% 86.46 87.06 85.26 82.06 81.86 82.66 84.23 2.68
* 3 ZRERMERMEYE
Table3 Recoveriesof melamine spiked
2015.1.6 2015.1.29 2015.2.26 2015.3.26 2015.4.24
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Table5 Measurement uncertainty component of melamine

Urel

urel(c) 1.34%
urel(m) 0.75%
Ura(fr) 1.67%
Ure(V) 1.16%
urel(fQ) 2.68%
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Fig.2 Contribution degree of measurement uncertainty component of melamine
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