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Table 1. Classifications and Daily Intakes of Each Food Groups

Food No. of Daily
Group Food Group foods intakes
No. included  (g/day)

1 Seasonings and beverages 71 200.4

2 Cereals 45 70.2

3 Potatoes,beans and seeds 30 41.6

4 Fishshellfish and meats 49 31.1

5  Fats,oils and milk 43 49.9

6  Sugars and confectioneries 51 28.6

7  Fruits,vegetables and seaweeds 33 8.3

8  Foods for specified health uses 7 4.4

Total 329 434.5
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Table 2. Compound-Specific Parameters of LC-MS/MS for
4 Kinds of Compounds (MRM)

Compounds m/z DP(V) CE(V)
127>85* 61 27
Melamine 127>68 61 45
127>43 61 55
130>87" 66 27
Melamine 15N 130>44 66 47
130>69 66 43
o 128>41% -45 28

Cyanuric acid
128>84 -45 -14
3

Cyanuric acid 13C3 131>43 3 28
131>86 -35 -14

DP:Declusterling Potential ~ CE:Collision Energy
*used for quantification
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Table 3. Recoveries of Two Kinds of Compounds from

Spiked Samples
Food Recovery”(meantSD%)
group No. melamine cyanuric acid
1 98.3+2.5 96.942.6
2 99.5+0.7 98.94+2.7
3 99.542.1 107.4+8.1
4 100.1£2.0 105.7+4.2
5 98.6+1.0 100.0+1.5
6 103.6£1.3 102.2£1.7
7 111.9+1.4 102.8+1.5
8 100.8+2.3 97.5£1.3

a) 0.5 ng/g of each compound was spiked to
samples. Results of 3 trials.
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Table 4. Contents of Melamine in Total Diet Study Samples

Food group No.
Laboratory
2 3 4 5 6 7 8
A ND ND ND ND ND ND Tr ND
B ND ND ND ND ND ND Tr ND
C ND ND ND ND ND ND Tr ND
D ND ND ND ND ND ND ND ND
E ND ND ND ND ND ND ND ND
F ND ND ND ND ND ND Tr ND
ND: <0.05 pg/g Tr: 0.05 pg/g=,<0.5 pg/g
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Table 5. Contents of Cyanuric Acid in Total Diet Study Samples

Laboratory Food group No.
2 3 4 5 6 7 8

A ND ND ND ND ND ND ND ND
B ND ND ND ND ND ND ND ND
C ND ND ND ND ND ND ND ND
D ND ND ND ND ND ND ND ND
E ND ND ND ND ND ND ND ND
F ND ND ND ND ND ND ND ND

ND:<0.05 pg/g
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Fig. 1. MRM Chromatograms of Melamine Standard Solution,
Positive Sample Solution (m/z 127>85), and Melamine
15N3 Internal Standard Solution (m/z 130>87)
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Fig. 2. MS Spectra of Melamine in Standard Solution and
Positive Sample Solution, using Product Ion Scanning

(Precursor lon: m/z 127)
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Fig. 3. MRM Chromatograms of Cyanuric Acid Standard
Solution, Negative Sample Solution (m/z 128>41), and
Cyanuric acid 13Cs Internal Standard Solution
(m/z 131>43)
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Determination of Melamine and Cyanuric Acid in Total Diet Study Samples for Food Additives by LC-MS/MS

Hiroyuki MIYAKAWA?, Akiko YASUT?, Yuki SADAMASU?, Mami OGIMOTOQ?, Nahoko HANEISHI?
and Yoko UEMATSU?

The standard method for the analysis of melamine and cyanuric acid in foods using liquid chromatography tandem-mass-
spectrometry (LC-MS/MS) recommended by the Food and Drug Administration (FDA) was improved. It was subsequently applied
to the samples in a Total Diet Study of food additives. The HPLC conditions were changed to simple isocratic conditions. The
sensitivity and stability of the method were improved by dissolving the evaporation residue of the eluate from the solid-phase
extraction cartridge in an 85% (v/v) acetonitrile solution. The quantitation limit for melamine and cyanuric acid was 0.5 pg/g, and
the detection limit was 0.05 pg/g. The melamine and cyanuric acid amounts in the samples from 48 Total Diet Studies of 8 groups
for small children, that were prepared in 6 laboratories of public health in Japan in 2009, were investigated by the new method.
The melamine and cyanuric acid in any samples did not exceed the quantitation limit, although, melamine slightly over the
detection limit was detected in 4 samples of the 7th group. Calculating from tolerable daily intake(TDI) set by FDA, the acceptable
level of melamine and its related compounds in the foodstuff for 1~6 years old children, is 2.27 pg/g. The result of this study was

much lower than this level.

Keywords: melamine, cyanuric acid, total diet study samples for food Additives, LC-MS/MS

2 Tokyo Metropolitan Institute of Public Health, at the time when this work was carried out,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
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