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Uncertainty evaluation in determination of melamine migration in tinplate
coating by liquid chromatography-mass spectrometry

CHEN Ming*, QIAN Kai, YIN Li-Yan, PAN Xiang-Hua

(Changzhou Import and Export Industry and Consumer Product SafetyTesting Center, Changzhou 213000, China)

ABSTRACT: Objective To evaluate the uncertainty in determination of melamine migration in tinplate coating by
liquid chromatography-mass spectrometry. Methods Liquid chromatography-mass spectrometry was used to
determine the amount of melamine migration in the coating of tinplate, and a mathematical model was established.
According to relevant rules and standards for uncertainty evaluation, the uncertainty was evaluated including
repeatability, standard solution preparation, instrument calibration, standard curve fitting, soaking area, soaking
volume, etc. Results When the migration amount of melamine in 50% (V:V) ethanol solution was 0.038 mg/kg, the
expanded uncertainty was 0.007 mg/kg (P=95%,k=2). Conclusion The uncertainty of melamine migration in
tinplate coating mainly comes from repeatability, standard solution preparation and standard curve fitting.

KEY WORDS: tinplate coating; melamine; migration; uncertainty; liquid chromatography-mass spectrometry

5l

il

SBIWAER: WRBH, TR, BRSO A B R . E-mail: chenmingeiq@126.com

*Corresponding author: CHEN Ming, Engineer, Changzhou Import and Export Industry and Consumer Product Safety Testing Center,

Changzhou213000, China. E-mail: chenmingciq@126.com

R I AL, AR5 P R B £ SOk A =
RN B G, X ] e = SRR A S el BRI A
=R, RN AR, R MR R WEF 3Rk, LA b R e A AR K DY, Sk s
11 3 1t 3 1Bl = A 3 1| AN 07 N/ N Ak F 10 = SR 2 1) 1A BE i A T RS I die 8 1R A TREZHE 9 2
Byt o B P BE B TR O AR LA = SR U R Pyt AT A5 3 AP R0 3 e 4 5 s o



o5 4 1 3

W1, 2 WO GRS BIEA I E & R TRZ h = R IUMEE B AN E JE P 1113

GB 9685-2016 (£ {2 A" Ko il it FH A 0 550 ik PR A v ) 1)
AR E T £ e Mt PR AR A A 2 = RO S o 7 S
i <2.5 mg/kg, T A7 241077 B < 1 mg/kg.

Z S RENE AL LRI, 128 S
4 JaR E A i 3 5 TR B R R, X = IR A
RGN, BRI AR (<0.01 mg/kg). MiTk
PRUATA R = B SR )7 5 GB 31604.15-20161 27 B 46
HBRAR 0.2 mg/L, TGk 2 Ak 2Rk Rk, A 52 R
TRORE G T R T ARSI T 11 R TR 2 AR 50% L h — Rk 11
TR, IS JIF 1059.1-2012 (A E EITE 5%
7R ) VoM S e AR 45 DR 2 7 A R ARt U410, i
TR I 45 A 2 B A BN E, DR S = BT
SRR MERE, XA I o R A i AR R S R

2 MRIEEE

2.1 MUE5EHF

1290-6460 I AH €21 - H3 B S5 1 AN (35 [ 22 FE AR 2 Wl );
SX-500 /& FEZE VK 4 (H A TOMY A #)); XS104 4347 K
- (B HHF -4 28 FD); 1Q7000 47k A3 (F [ 2R e 25
PR FD.

= AR UEN (99.05%, fE[E Dr.Ehrenstorfe GmbH
INT JOK SRS, TR 7).

22 XWHE
22.1 AFEEIRES

FRUL 50 mg = REMeAr e dh, FKER, B2
50 mL AR, @ARZZEL, 5 E1HE N 1000 mg/L )
FRUEI 20 . PRI 0. 5 mL FRUEN AT 50 mL 755
W, FKEZS, 138 10 mg/L (ks 1838 o e i b i o
A 50%LEE(VVZHFRA 0.00, 0.01, 0.02, 0.05
#10.10 mg/L (9 RINPRIEE TR -

222 HRHE

W 3 R TRIZ I DR 39 AL 3 3 1 A S=0.10 dm”
FMaRE, AT 3 TR, 4 V=15.0 mL 50 %2
B K E SRR T=130 °CFiZiAtEl t=0.5 h J&, FH
2 mL BAEL 0.22 pm SRR EHEEE /N, SR FRAE
833 - B IR (S AR P = R U MR BE C
223 &i&M%

(a3 2¢3% HILIC Plus #1:(100 mmx2.1 mm, 3.5 pm);
VRB O 2 SEEEVRI, WA 20 SRS mmol/L
ZIREEA+3%(V:V)ZR)=30:70; Ji#k: 0.35 mL/min; JEAER:
2 uL; Ei:30°C .

224 JRig&AE

HLE S5 2 U6 BSTIE, B A IR 7Rl R4
Jra: 2 Wi (multiple reaction monitoring, MRM); &5
TIRIREE: 350 °C; #RE: 370 °C; < B 11 L/min;

UEEARTIE]: 150 ms; BANATHLE: 3.5 KV RIS S5
w—*% 10

®1 RIEPEERSHE

Table 1 Mass spectrum scanning mode parameter table
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Table 2 Testresults of melamine migration in tinplate coating

samples
TR S B 1 2 3 4 5
A mgkg 0.034 0.034 0.035 0032 0.030
B mgkg 0.032 0.033  0.032 0.034 0.031
SFHIE 0.033 mg/kg
IR ITP 0.001567 mg/kg
AR R 0.04792
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0.038 mg/kg M F-BMEAFE A IR 45 5, X=0.038 mg/kg. # i
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Table 3 Relative uncertainty of calibration of glass gauge and pipette

R 7 T RLAK P RAEE U k YL n AHXIAR HEAER 2 BE
50 mL i A %% 50 mL 0.02 mL 2 2 u;=0.0002
100 mL #5 0 A 9 100 mL 0.02 mL 2 6 U,=0.0001
5000 puL Bk #E 5000 uL 2.1 uL 2 1 u;=0.00021
1000 pL BB % 1000 puL 1.52 uL 2 3 u,=0.00076
1000 pL By 500 uL 0.82 uL 2 2 us=0.00082
1000 pL B #r 200 pL 0.82 uL 2 1 Us=0.00205
100 uL B2 4% 100 uL 0.52 uL 2 3 u,=0.0026
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Table 4 Results of migration tests at different soaking time

12 AL A /h 0.5 1 2 3
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Table 5 Results of migration tests at different temperature

HE/°C 100 121 130 150

He B /(mg/L) 0.015 0.026 0.033 0.043
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2.7%/°C, 12 IIREE (130+5)°C, 15 NI 504, T 6
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Table 6 List of uncertainty components in test results of melamine migration of tinplate coating
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uVv) o A AR 15 mL 0.1027 mL
urel (MIG) 152 AL ) L 1 0.0821
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U=u(x)xk=0.00349%2=0.007 mg/kg.
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