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Simultaneous determination of melamine and benzoquanamine in
aqueous food simulants of food contact materials by
high performance liquid chromatography
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Abstract: A new analytical method based on high performance liquid chromatography (HPLC) technique was
developed for the simultaneous determination of melamine and benzoguanamine in aqueous food simulants of
food contact materials. According to the type of the contacted food,the samples were extracted by water,3%
(w/v) acetic acid aqueous solution,4% (v/v) acetic acid aqueous solution, 10% (v/v) ethanol aqueous solution,
20% (v/v) ethanol aqueous solution or 50% (v/v) ethanol aqueous solution. The extracted solutions were injected
in HPLC column before the penetration through a 0.45 m microporous membrane. The separation was performed
on a strong cation exchange and reversed phase C;s mixed packing column(1:4,by mixing ratio) at 35°C and with
acetonitrile—20mmol/L ammonium acetate buffer solution(pH=3.0) (40:60,v/v) as the mobile phase at a flow rate
of 0.2mL/min. The detection was performed at UV 240nm. Under the optimum conditions,the linear range was
from 0.2 to 20.0mg/L with the linear correlation coefficients of 0.9997~0.9999. The limits of quantification(S/N=10)
were 0.015~0.033mg/dm? The mean recoveries were 80.0%~103.3% in spiked level of 0.025~0.70mg/dm? with
the relative standard deviation(n=6) 0.5%~4.0%. This method is simple,rapid and suitable for the simultaneous
determination of melamine and benzoquanamine in aqueous food simulants of food contact materials.
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Fig.1 Chemical structures of melamine and benzoquanamine
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Fig.2 UV spectrum of melamine and benzoquanamine solution
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Fig.3 Typical chromatograms of 2.0mg/L standard solution
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Table 1  Linear equations, correlation coefficients,
method detection limits of melamine and benzoquanamine

in different simulant solutions

MOQL

by g e MO
mg/dm?

MEL  y=137.97x+1.8106 0.9999  0.016
BEN  y=26288x-8.7511 0.9999  0.033
3%  MEL  y=135.34x+1.0024 0.9998  0.018
IRV BEN  y=26354x-2.3581 0.9998  0.027
4970  MEL  y=136.12x-1.1248 0.9999  0.021
I BEN  y=26012x+1.0217 0.9999  0.030
10%2. /. MEL  y=134.57x+1.4528 0.9999  0.022
IRV BEN  y=26421x-5.0427 0.9999  0.029
20%Z. .  MEL  y=138.13x+2.0123 0.9997  0.017
IRV BEN  y=26607x-3.4327 0.9999  0.031
50%Z. /i  MEL  y=136.85x-1.1549 0.9998  0.015
I BEN  y=26437x+1.3512 0.9997  0.025
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Table 2 Recoveries of melamine and benzoquanamine in

different simulant solutions (n=6)

SRR B AME - wIME PR RSD

(mg/dm®  (mg/dm?® (%) (%)

0.025 0.021 840 3.1

MEL 0.15 0.15 100.0 2.0

. 0.70 0.71 1014 13
ERTA 0.040 0.036 90.0 2.5
BEN 0.15 0.15 1032 09

0.70 0.72 1033 0.5

0.025 0.020 80.0 3.5

MEL 0.15 0.15 975 23

3% 2.1 0.70 0.69 989 1.6
IKHEH 0.040 0.033 825 3.6
BEN 0.10 0.14 96.3 2.1

0.70 0.68 972 1.8

0.025 0.022 88.0 4.0

MEL 0.15 0.15 988 32

10% 2. 0.70 0.71 1013 1.7
IKFEHE 0.040 0.034 850 38
BEN 0.15 0.15 97.6 2.7

0.70 0.69 9.1 20
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Table 3 Testing results of melamine and benzoquanamine in
real sample (n=6)
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Fig.4 Chromatogram of the sample
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